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ABSTRACT

Type 1 diabetes is a chronic disease and is increasing globally in adolescents. Medical
nutrition therapy focuses on achieving blood glucose control and maintains normal growth, which can
be accomplished through individualized meal planning on an educational website. Especially,
carbohydrate counting allows for flexibility in food choices thereby making it more acceptable for
preventing complications and increasing quality of life. However, educational websites are not available
for Thai diabetics. The Internet can be applied as an interesting tool to enhance favorable knowledge
outcomes across a wide variety of learners.

The primary objective was to develop the KINPORDEE website: a diabetes educational
website for self-help meal planning in type 1 diabetic adolescents. The secondary objective was to
evaluate the effectiveness of the developed tool by measuring knowledge, attitudes regarding diabetes
self-care and meal planning using carbohydrate counting, and individual carbohydrate intake.
Moreover, the subject’s perception and satisfaction with this developed diabetes educational website
developing each individual’s meal planning knowledge were also assessed.

The KINPORDEE website consists of general information about diabetes self-care
management and self-help guidelines for meal planning using basic carbohydrate counting with many
online applications such as a self-nutrition assessment, food photo gallery, food exchange list, exercises,
daily food intake record and glucose monitor and record. Thirty-four subjects with type 1 diabetics aged
14.32 + 2.34 years were recruited from Ramathibodi Hospital to assess the effectiveness of this tool for
6 weeks with 4 period assignments. Subjects were asked to complete assignments and record their daily
food intake electronically to assess the amount of carbohydrate choices.

Both knowledge and attitude score significantly improved (p<0.01) between Pre-and Post
evaluation. At the end of the study, most subjects showed high knowledge and attitude level, (76.5%
and 64.7% respectively). Carbohydrate counting knowledge from each assignment revealed that about
half of the subjects had a medium knowledge level; surprisingly they had a high knowledge level in the
final class activities. Most subjects (73.5%) had a carbohydrate intake under the recommended daily
amount, with a mean of 3.41+2.93 carb choices per day. There was no significant difference of
carbohydrate goal intake compliance between the baseline and final period. Mean HbA1C level was not
significantly changed by the end of the study. However, there was a significant difference in the
glycemic control among good and poor glycemic control subjects. Eleven percent of subjects showed
more than 1% HbALC improvement with a mean of 7.02 + 0.79%. Moreover, most subjects (79.4%)
had a moderate website compliance level of 1.98+1.19 hours/week. A majority of the subjects gave
positive feedback regarding the overall aspects of the developed website; they especially appreciated the
flexibility offered by self-learning.

In conclusion, this diabetes educational website is an attractive self-learning tool for type
1 diabetic adolescents. It encourages a positive effect on self-efficacy of both diabetes and dietary self-
care, especially through the carbohydrate counting concept. It’s important that active participation of
patients is encouraged through cooperation between family members and the health care team.

KEY WORDS: TYPE 1 DIABETES/ CARBOHYDRATE COUNTING/
WEB-BASED INSTRUCTION
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CHAPTER |
INTRODUCTION

Type 1 diabetes was previously called insulin-dependent diabetes mellitus
(IDDM), is now one of the most common non-communicable diseases globally that
occurs in only 10-15% of all cases of diabetes especially the increasing incidence of
childhood onset type 1 diabetes in many countries with an estimated overall annual
increase of around 3% a year [1]. Type 1 diabetes is a chronic autoimmune disease,
results from the cellular-mediated autoimmune destruction of pancreatic islet beta-
cells which is the only cells in the body that produce an insulin hormone for regulating
blood glucose [2,3]. Therefore, it causes the loss of insulin production which leads to
elevate blood glucose level and restrict a tissue uptake of blood glucose. Finally, it
leads to an absolute dependence on insulin treatment and high rate of complications
typically occurring a relatively young ages that have poorer metabolic control than
other age groups [4,5]. Uncontrolled diabetes often leads to life-threatening events that
can cause both chronic and acute metabolic complications, including the biochemical
imbalance leads to diabetic ketoacidosis (DKA) that happens predominantly in those
with type 1 diabetes. DKA results from an absolute shortage of insulin; in response the
body switches to burning fatty acids and producing acidic ketone bodies that cause
most of the symptoms and complications [6]. Moreover, it may lead to the increasing
disability, reduced life expectancy and enormous health costs for virtually every
society [7].

From the incidence within 10 years, the total of approximately 430,000
prevalent cases of type 1 diabetes in childhood was shown that more than a quarter
come from the South-East Asian (SEA) Region, and more than a fifth from the
European (EUR) Region [1]. However, the incidence of type 1 diabetes in European
children is increasing by about 4% a year, and is expected to continue to increase
through 2020. In the United State (USA), it has been estimated that the yearly
incidence of type 1 diabetes children is 3.7 to 20 per 100,000 with including more than


http://en.wikipedia.org/wiki/Diabetes_mellitus_type_1
http://en.wikipedia.org/wiki/Insulin
http://en.wikipedia.org/wiki/Fatty_acid
http://en.wikipedia.org/wiki/Ketone_bodies
http://en.wikipedia.org/wiki/Diabetic_ketoacidosis#cite_note-ADA2006-0
http://www.endocrineweb.com/diabetes/type-1/type-1-diabetes-overview
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700,000 Americans.[8] Besides, the incidence in Thailand was reported to be as low as
0.2/100,000/year in last 20 years, especially 11-15 years population, whereas
nowadays, the incidence is increased as 1.65/100,000/year [9]. Therefore, It was
similar to the cumulative incidence rates among children and adolescents in other
countries and places a particularly heavy burden on the individual, family and health
services which are certain to be one of the most challenging health problems in the
21st century [10].

Because of type 1 diabetes is a chronic metabolic disorder that can be
treated but cannot be cure nowadays. Medical nutrition therapy (MNT) plays a major
role in the diabetes management, especially a self management education for children
and adolescents with type 1 diabetes is very special and important for preventing,
managing existing diabetes, or at least slowing the rate of diabetes development
complications [11,12]. This approach is included the nutrition assessment, diabetes
self-management knowledge and counseling which continue every 3 to 6 months [13].
The goal of MNT is to assist patients to design nutrition goals and intervention
involving a matching of a meal-planning approach and insulin therapy carefully
including control of physical activity. This approach has focused on achieving good
metabolic function including glucose, HbA;C and lipid level as near normal level as
possible while avoiding serious complications during a therapy [4, 11]. Moreover, this
nutrition management is essential to provide an adequate energy to ensure normal
growth and development, and to integrate insulin regimens into usual eating and
physical activity. Especially, children and adolescents with type 1 diabetes who are in
a period of rapid biological change accompanied by increasing physical, cognitive
and emotional maturity. Therefore, the intensive management and intimate taking care
by the registered dietitian, physician and family are very important to facilitate a
nutrition goal achievement. Aims of nutrition management are 1) to provide sufficient
and appropriate energy intake and nutrients for optimal growth, development and good
health, and 2) to prevent and treat acute complication such as hypoglycemia,
hyperglycemia and illness [14]. Furthermore, the specific educational materials should
be provided to patients as flexible guidelines which can be implemented and evaluated

the outcomes by themselves and have ongoing monitoring by a health care team [15].
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In the Diabetes Control and Complications Trial (DCCT), ten years
follow-up prospective study acknowledgement in the United State, which was
undertaken to demonstrate intensive diabetes treatment to delay the onset and slow the
progression of diabetic complications. These analyses indicated relationship between
the glycemic control and a continuously decreasing 1% HbA;C levels leading to a
35% reduction of microvascular complications, a 18% reduction in combined fatal and
nonfatal myocardial infractions and a 17% reduction in mortality. Besides, these
results may improve the overall acute and chronic complications. To prevent diabetes
complications and to live longer healthy life well with diabetes, the glycemic control
should be improved for the optimal insulin adjustment including improvement in their
physical and emotion in order to reduce in hospitalizations and annual health care
costs [16,17]. In order to accomplish this goal, patients should be provided dietary
knowledge and skills for changing lifestyle in order to improve quality of life.

Carbohydrate counting is one of the most interesting meal planning
approaches, offering flexibility to give various food choices and many strategies for
achieving a target blood glucose level [18]. The concept of carbohydrate counting
focuses primarily on the carbohydrate content of food consumed because it is the main
component of the diet that has the most effect postprandial blood glucose levels and
insulin requirements. According to the recent research, the total amount of
carbohydrate in a meal is more important than the type of carbohydrate that impact on
postprandial glycemic control [19,20]. Therefore, this principal emphasizes on
carbohydrate quantity and its distribution which demonstrates in the relationship
between food, blood glucose level, amount of insulin dose and physical activity [19].
The total carbohydrate meal primarily determines the pre-meal insulin dosages
requirement rather than the amount of protein and fat, in which it was shown that
individuals who adjusted pre-meal insulin dosage base on carbohydrate content of
meal had a significant lower HbAlc levels than those who did not adjust pre-meal
insulin [21,22].

This graduated approach of carbohydrate counting that include two levels
with progressive complexity: Basic and Advanced levels, The basic level introduces
the concept of carbohydrate counting, encourages to maintain a carbohydrate

consistency from meal and snack intake at similarly times each day. Furthermore, the
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advanced level that focuses on improving glycemic control through the pattern
management of the relationship among food intake, insulin dosage, physical activity
and blood glucose levels, especially, children and adolescents with type 1 diabetes
who use daily multiple insulin injections or the insulin-pump by matching the amount
of short-or rapid-acting insulin with carbohydrate intake (carbohydrate-to-insulin
ratios). The individual determines how to adjust pre-meal insulin when eating more or
less than usual by using this ratio to offer greater flexibility in food choices and
portion sizes [18]. Both two levels of carbohydrate counting can improve metabolic
status and confidently improve diabetes self management [23,24]. Therefore, nutrition
education and counseling about the individualized meal planning, especially in
children and adolescents with type 1 diabetes is absolutely crucial for diabetes control
and foundation of a good health.

Diabetes self-management education is a critical element in providing
patients with mechanisms necessary to manage the disease because a well controlled
type 1 diabetes can reduce all complications. The several studies have been shown that
the glycemic control improvement after the carbohydrate counting intervention have
been given both in adults and adolescents in many countries [25,26,27]. In Thailand,
there are many disease-management programs that provide specific tools and process
to target patients through health care providers to educate nutritional care knowledge.
Although, the carbohydrate counting is a new meal planning approach for glycemic
control, but a few study of carbohydrate counting in Thailand have been shown that
this approach can improve HbAlc level in type 1 diabetic children and adolescents
[28]. However, there are not enough the tool that focuses on self-management meal
planning with diabetic patients, especially the research to conduct the appropriate
educational tool for self-help meal planning using carbohydrate counting concept.
Some nutrition educational tools about food exchange list and carbohydrate counting
are provided by dietitians to improve the self-dietary care knowledge for type 1
diabetes adolescents [29]. Moreover, Chaturawit C. [30] had developed the
educational tool model for self-help meal planning in type 1 diabetics adolescents
using carbohydrate counting concept which consists of the colorful carbohydrate
counting booklets including the self-help guidelines for meal planning and the small

book of food exchange lists for counting carbohydrate with the photographic food card
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game for carbohydrate counting. The results showed that these educational tools and
nutrition education can be the best quality approach to empower patients for increasing
their knowledge and understanding of meal planning with dietary self-management
skills and can also be applied to use in the daily life. Subsequently, the education tool
for the advanced carbohydrate counting concept was developed by Jampathed S. [31]
which consist of two colorful booklets; as “Booklet of meal planning using advanced
carbohydrate counting concept”, containing the overview knowledge about the pattern
management for diabetes control and “A diary for food intake, blood glucose level,
insulin dose and exercise record”. The results had been shown that these nutrition
education tool and nutrition education program improved the subjects’ knowledge and
improved a bit of glycemic control in some subjects and majority of the subject was
agreed positively with this developed education tool and the education class.

For the practical diabetes class education, Bunnag A, et al. [32] had
conducted the diabetes education program on the use of food exchange lists and
carbohydrate counting in children and adolescent with type 1 diabetes during 5 days in
the diabetic camp. The program comprised specific lectures, food demonstration and
group practicing. The result had been shown that this kind of education program can
help diabetic children using food exchange lists and carbohydrate counting more
correctly. However, this study reported found that some patients lack of the basic
nutrition knowledge, most of patients could not adjust the appropriate dietary and
energy for their own meal plan for achieving the optimal blood glucose level.
Therefore, the basic knowledge of nutrition plays the vital role with the selection of
the appropriate educational tool for achieving the best outcomes in dietary self-care
management.

Nowadays, Technology is an important tool in all disease managements
and has actually become a critical element especially for the communication network
including web-based, or internet applications. This technology can provided up-to-date
ability for receiving information and can be a central database for patient information,
especially, a modification of practical e-learning to educate patients which is delivered
on a computer whether on CD-ROM and the internet. These approaches were designed
to build knowledge and self-care skills related to individual goal as a learner content

interaction. Therefore, the internet approach can be the interesting tool for enhancing
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many elements of a self-care diabetes management program. Interestingly, the survey
of the information and communication technology and household report in Thailand
[33] had been found that about 59.5 million of over 6 years population, there was more
than 15.4 million population (25.9%) can use computers and 8.5 million population
(14.2%) were internet users, especially the most internet users had been found in
Bangkok area. In the other hands, this survey had been found that the population age
range in 6-14 years (57.0%), is the most internet user group and about half of internet
usage was in 15-24 years population, consequently. Interestingly, the main objective
internet usage was about the health education and industrial field. However, currently
there is still lack of the internet approaches which absolutely focus on the nutrition
management knowledge in deeply detail especially; the carbohydrate counting that is
the most useful technique for self-help meal planning in the diabetes patients.

However, there were other related researches about the development of
web-based care management system for self-help management in diabetic patients [34]
which focused on reaching and maintaining optimal blood glucose and blood pressure
levels on poor controlled diabetes patients The results had been shown that almost
patients interested in the medical and nutrition knowledge via the web-based care
management system and had more HbA;C improvement. Moreover, over 60% of the
patients felt that the provided information was the same or better than doctor usual
care. They were enhanced to share experiences and continue follow-up with the health
care providers by using a comprehensive network. From the result, the group of
patients with improved follow-up care had significantly lower HbA;C level than those
with usual care. In addition, patients who adopt such a system and regularly exchange
information with the health care providers via internet are likely to get important
clinical benefits.

Hence, this study was designed to develop the educational multimedia
website for self-help meal planning in type 1 diabetic adolescents using carbohydrate
counting concept. This new approach, modern and high technology providing on-time
capability for receiving information, is very attractive to patients especially child and
adolescent who are simultaneously in a physiopsychosocial changing period and need
more flexibility in food choices and lifestyle. Therefore, it can be used to be an online

self care-management instrument for meal planning and also e-learning exercises, food
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exchange list reference and connective instrument between the patients and health care
providers to support patient’s need and achieve the optimal quality outcomes in
clinical care. Moreover, the team approach can follow-up and evaluate the outcomes
continuously via the web-based system as well. Patients can achieve the diabetes
knowledge base for self-management and increase their confidence in applying the
knowledge especially, carbohydrate counting concept to practical situations that allow
variability of food choices in order to accomplish the treatment plan following MNT.
Therefore, this study was conducted to 1) develop a nutrition educational tool using
basic carbohydrate counting concept 2) determine the effectiveness of a nutrition
educational tool and 3) determine the subject’s satisfaction with the developed

educational tool.
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CHAPTER I
OBJECTIVES

General objective

To develop the multimedia diabetes educational website for self-help meal
planning in type 1 diabetic children and adolescents using basic level of carbohydrate
counting concept.

Specific objective

1. To construct the multimedia diabetes educational website for providing
general diabetes knowledge information and self-help meal planning guidelines in type
1 diabetic children and adolescents using carbohydrate counting concept

2. To evaluate the effectiveness of the multimedia diabetes educational
website in type 1 diabetic children and adolescents by;

2.1 Assessing the subject’s knowledge and understanding of diabetes and

meal planning using basic level of carbohydrate counting

2.2 Assessing the subject’s accuracy in perception and conceptualization

of basic carbohydrate counting

2.3 Assessing the subject’s attitude about diabetes self-management

2.4 Assessing the subject’s satisfaction with the multimedia diabetes

educational website

3. To study the subject’s current nutritional status via the multimedia
diabetes educational website

Expected benefits and applications

1. Type 1 diabetic children and adolescents would be able to achieve the
diabetes knowledge for self-management and increase their confidence in applying
the knowledge especially, the basic carbohydrate counting concept to practical
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situations that allow variability of food choices in order to accomplish the treatment
plan following MNT

2. This approach is the research for developing educational tool using
the interactive multimedia website that is able to support family for meal planning
management and more in-depth self management guidelines to patient in a wide range
of creative ways. Especially, in children and adolescent who prefer to be a self-
learning center via the distance learning in order to applying with their cultures, social,
economic background and lifestyle.

3. To facilitate and encourage the family’s ability to support the diabetic
patient’s needs including their psychology and learning experience in order to
contribute to higher quality of life and decrease health care expense.

4. A team approach by the physician, registered dietitian and health
diabetes educator can further apply this diabetes educational website to use with
type 1 diabetic patient and also can be modified to type 2 and gestational diabetes.

5. This diabetes educational website can be a useful guideline and

reference reliable resource for health promotion to the public.
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CHAPTER 11
LITERATURE REVIEW

Literature reviews in this study were divided into main 4 parts as follows;
Part 1: Type 1 diabetes and diabetes management
Part 2: Carbohydrate counting in diabetes management
Part 3: Concept on web-based instruction and learning

Part 4: Development of nutrition education tool

Part 1: Type 1 diabetes and diabetes management

1.1 Epidemiology and incidence of type 1 diabetes

Diabetes is now one of the most common non-communicable diseases
globally. It is the fourth or fifth leading cause of death in most developed countries
and there is substantial evidence that it is epidemic in many developing and newly
industrialized nations [1]. The epidemiology of type 1 diabetes has been reported in
many countries, predominantly in children and adolescents, 15-18 years of age. The
increase in incidence of patients with type 1 diabetes has been shown in countries
having both high and low prevalence with an indication of a steeper increase in some
countries with low prevalence. Although type 1 diabetes usually accounts for only a
minority of the total burden of diabetes in a population, it is the predominant form of
the disease in younger age groups in most developed countries. Analyses of
cumulative incidence rates suggest that incidence is not increasing among young
adults indicating rather a shift to a younger age at onset. The causes of these changes
with time are unknown but the rapidity of the changes and the almost universally
increasing trends in younger age groups are unlikely to be due to changes in the
genetic background of the disease [35,36].

Interestingly, there are about 186,300 individuals < 20 years of age with
diabetes in the U.S. Based on 2002-2003 data, the rate of new type 1 diabetes cases
was 19.0 per 100,000 children [37]. In Thailand, the incidence of type 1 diabetes in
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children aged 0-15 years was reported to be as low as 0.2 per 100,000 per year in
1984-1985. The survey in Bangkok, from 1991-1995 demonstrated the increasing
numbers and was reported a significant incidence of 1.65/100,000/year. This number

is equivalent to the incidence in the other Asian countries [10].

1.2 Definition and pathogenesis of type 1 diabetes

Diabetes mellitus is a group of metabolic diseases characterized by
hyperglycemia, which results from the absence or insufficient production of insulin.
The predominant cause of hyperglycaemia in type 1 diabetes is an autoimmune
destruction of the beta cells leading to absolute dependence on insulin treatment and a
high rate of complications typically occurring at relatively young ages. Continuing
destruction of f-cells leads to progressive loss of insulin-secretory reserve with, in
order, loss of first phase insulin secretion in response to an intravenous glucose
tolerance test, then to clinical diabetes when insulin secretion falls below a critical
amount, and finally, in most but not all those with type 1 diabetes, to a state of
absolute insulin deficiency [38]. However, current understanding of its etiology
includes an interaction between a genetic predisposition to autoimmunity coupled with
an external environmental trigger, including foods, toxins, and viruses [14]. With the
insulin deficiency results in the onset of the classic symptoms of most children and
adolescents with type 1 diabetes present with a several-week history of polyuria,
polydipsia, polyphagia and weight loss despite increased appetite with hyperglycemia,
glycouria, ketonemia and ketonuria [39]. After clinical diagnosis had frequently the
correction of hyperglycemia, metabolic acidosis, and ketoacidosis. The honeymoon or
remission period takes place. Endogenous insulin secretion is recovered for the short
time, but not yet destroyed B-cells that regain functional capacity. During this period
exogenous insulin requirements decrease dramatically for up to 1 year; however, the
requirement for increasing exogenous insulin replacement is inevitable, these B-cells
are destroyed more rapidly, when there is also less likelihood of a long remission
period that lead to become more difficult for controlling blood glucose and within 5 to
10 years after clinical onset leading to completely B-cell loss and circulating islet cell

antibodies can no longer be detected, resulting in total insulin deficiency [13,40].
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Therefore, diabetes is a chronic medical condition, meaning that although it can be
controlled, it lasts a lifetime.

1.3 Diabetes complications

Diabetes is certain to be one of the most challenging health problems in
the 21st century. This burden is not only resulting to health care costs, but also affect
the indirect costs leading to loss of productivity from disability and prematurity. Long
term uncontrolled diabetes has been associated with many complications that are
classified into microvascular and macrovascular complications. Macrovascular
complications include cardiovascular diseases such as heart attack, stroke, and
peripheral vascular disease. Especially, the most common cause of death in people
with type ldiabetes is cardiovascular disease, which is the cause of more than 50% of
deaths. However, acute complications of diabetes, such as ketoacidosis, hyperosmolar
coma, and hyperglycemia are the most common cause of death, representing about
13% [41].

Especially, Diabetes ketoacidosis (DKA) is a consequence of absolute
insulin deficiency resulting in hyperglycemia and an accumulation of ketone bodies in
the blood, with subsequent metabolic acidosis. The risk for morbidity and mortality is
higher in severe DKA in type 1 diabetes children and adolescents. These patients
require close health care team monitoring, frequently utilizing central venous and intra
arterial pressure monitoring as well as frequent blood chemistry determinations to
direct therapy [4].

Moreover, the morbidity associated with the chronic complications of
diabetes also presents a significant public health problem that is microvascular
complications are also believed to result from chronically elevated blood glucose
levels include diabetes retinopathy that is an important cause of blindness and occurs
as a result of long-term accumulated damage to the small blood vessels in retina,
nephropathy that is damage to the nerves which affects up to 50% of people with
diabetes, causing tingling, pain, numbness, or weakness in feet and hands. Especially,
diabetes neuropathy that combined with reduced blood flow leading to chance of foot
ulcers and eventually limb amputation. Interestingly, the risk for amputation in

individuals with diabetes is substantially greater than that in people without diabetes;
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diabetes accounts for greater than 60% of non traumatic lower-limb amputations in the
United Stated [42]. Therefore, all diabetes complications are in resulting to increase

disability, reduced life expectancy and enormous health costs for virtually societies.

1.4 Diagnostic Criteria for Diabetes Mellitus

The diagnosis of type 1 diabetes in children is usually straight-forward and
requires little or no specialized test. For the asymptomatic child and adolescents who
is screened because of high risk for diabetes, fasting plasma glucose (FPG) >126
mg/dl or a 2 hour plasma glucose or random glucose > 200 mg/dl should be repeated
on a second day to confirm the diagnosis. The patients with typical symptoms of
diabetes such as polyuria, polydipsia, polyphagia, glycouria and weight loss with
hyperglycemia and a random plasma glucose > 200 does not require a repeat value on
another day or any further testing to diagnosis diabetes [41]. However, Three ways to
diagnose diabetes are possible, and each, in the absence of unequivocal
hyperglycemia, must be confirmed, on a subsequent day, by any one of the three
methods given in Table 1 and the use of the HbA1C for the diagnosis of diabetes is not

recommended at this time [43].

Table 1 Criteria for the diagnosis of diabetes [44]

1. Fasting plasma glucose > 126 mg/dl (7 mmol/l). Fasting is defined as no caloric
intake for at least 8 h.
OR
2. 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
3. 2-h plasma glucose > 200 mg/dl (11.1 mmol/l) during an oral glucose tolerance
test. As described by the WHO, using 75 grams glucose load anhydrous glucose
dissolved in water or 1.75 g/kg body weight if weight is < 18 kg.”

" In the absence of unequivocal hyperglycemia, these criteria should be confirmed by

repeat testing on a different day.
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However, the theoretical treatment goal for children and adolescents with
type 1 diabetes is to restore metabolic function as possible while avoiding serious
complications of therapy, especially symptomatic hyper- and hypoglycemia.
Moreover, the approach to care also incorporates more specific goals, such as the
normalization of childhood and adolescents development and maintaining blood
glucose values near normal according to the components of treatment which consist of
diabetes education, appropriate insulin regimen, nutrition management, physical

activity and exercise and the last, follow-up and evaluation [41].

1.5 Care of children and adolescents with type 1 Diabetes

1.5.1 Medical nutrition therapy and diabetes self care management

Medical nutrition therapy (MNT) for diabetes is integral total care and
management process and by which nutrition care is provided for diabetic individuals
and the specific lifestyle recommendations. MNT involves a includes: 1) an in-depth
individualized nutrition assessment and diabetes self-management knowledge and
skills; 2) identification and negotiation of individually designed nutrition goals; 3)
nutrition intervention involving a careful match of both a meal-planning approach and
education material to the patient’s needs, with flexibility in mind to have the plan be
implemented by the patient; and 4) evaluation of outcomes and ongoing monitoring.
These four steps are necessary to assist patients in acquiring and maintaining the
knowledge, skills, attitudes, behaviors and commitment to successfully meet the
challenges of daily diabetes self-management [16]. However, recommendations should
not only be based on scientific evidence but should also take into consideration
lifestyle changes the individual can make and maintain. Cultural and ethnic
preferences should be taken into account, and the person with diabetes should be
involved in the decision making process [45].

Nutrition recommendations for children and adolescents with type 1
diabetes should focus on frequently monitoring glucose and A1C, weight and quality-
of-life issues that is essential in evaluating the success of nutrition-related
recommendations. If desired outcomes from MNT are not met, the changes in overall
diabetes care and management should be recommended [46]. The American Diabetes

Association (ADA) goal for medical nutrition therapy for diabetes included achieving
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blood glucose goals and optimal metabolic outcomes as is safely possible to prevent or
reduce the risk of diabetes complications, especially maintain normal growth and
development without excessive hypoglycemia. This can be accomplished through
individualized healthy food choices and meal planning, flexible insulin regimens and
algorithms, self-blood glucose monitoring, physical activity and education-promoting
decision-making based on outcomes [46,47].

However, management of type 1 diabetes, pride of place should be given
to education, motivation and adaptation to empower the children and adolescents with
type 1 diabetes to take control. That appropriate metabolic control is indeed achieved
can be verified by regular HbAlc measurements [41]. The Diabetes Control and
Complications Trial (DCCT) has unequivocally shown that intensive insulin therapy
reduces the incidence of microvascular complications, seems reasonable to consider
that HbAlc level between 6% and 7% is probably a reasonable target, permitting
avoidance of late complications development without increasing the risk of severe
hypoglycemia too much [17]. However, nutrition requirements for children and
adolescents with diabetes appear to be similar to those of children and adolescents
without diabetes. The careful consideration for child or adolescent’s appetite must be
used when determining energy requirements. It may be preferable to use a food and
nutrition history of typical daily intake, providing that growth and development are
normal, to determine an individual’s child and adolescent’s energy needs. Since
energy requirements change with age, physical activity and growth rate, evaluation of
height and weight, BMI and nutrition care plan are recommended at least every year.
The weight gain and growth begins are recorded by height and weight on pediatric
growth charts for good metabolic control. Therefore, the adequacy of energy intake
should be adequate for growth and restricted if the child and adolescent becomes
overweight [42].

1.5.2 Glycemic Control by age group

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. Many studies have
demonstrated that parental involvement is necessary throughout childhood and

adolescence to assure appropriate self-management and metabolic control. However,
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for patients with diabetes, the primary clinical indicator that provides evidence of
improvement is the HbA1C level [48]. The 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.

Especially, the investigators in the DCCT were able to control diabetes in
the adolescent group, age 13-19 years only at an approximate level 1% higher than
that achieved by adults. That teenagers included in the DCCT were able to achieve a
mean ALC 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. Of note, however, several studies in the United States and Europe
[49,50] have documented that mean A1C levels are generally >8.0% and with
reduction comes a significant increase in the risk of severe hypoglycemia. Therefore,
while an ideal target A1C identical to that for adults (<7%) could be recommended.
However, the benefits of improved glycemic control in children must be balanced with
careful consideration of their unique vulnerability to hypoglycemia and the potential
of creating a feeling of failure in the patient and family. This level of metabolic control
is not achievable in most adolescents. Therefore, according concerns leads to the
general recommendation of <7.5% in this group [51]. Age-specific glycemic goals for

type 1 diabetes are presented in Table 2.
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Table 2 Plasma blood glucose and Hb AL1C goals for type 1 diabetes by age group [48]

Plasma blood glucose

Values by age Goal range (mg/dl) HbA1C Rationale
Before Bedtime/
meals overnight
Toddlers 100-180 110-200 <8.5% - High risk and
& Pre-school (But >7.5%) vulnerability to
(<6 years) hypoglycemia
School age 90-180 100-180 <8% - Risks of
(6-12 years) hypoglycemia &
hypoglycemia
Adolescents 90-130 90-150 <7.5%* - Developmental &
& Young adults psychological
(13-19 years) 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 pre-prandial blood glucose values and HbAL1C levels

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

hypoglycemia

1.5.3 Appropriate Self-management by age group

Children and adolescents have characteristics and needs that dictate
different standards of care. Because of they are growing and developing, their ability
to participate in self-management of diabetes varies with changing motor
development, cognitive abilities, and emotional maturation. In caring for the age-
specific group with diabetes, professionals need to understand the importance of the

normal stages of childhood and adolescent development and how they affect diabetes
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management. For example, insulin doses based only on body size are likely to be
incorrect because the consequences of hypoglycemic events are distinctly different
between adults and children. Besides, risks for diabetic complications are likely
influenced by puberty. Therefore, the targets of education need to be adjusted to the
age and developmental stage of the patient with diabetes and must include the parent
or caregiver. Some studies [52,53] 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 3.

Table 3 Major developmental issues and their effect on children and adolescents with
diabetes [45]

Development Normal Type 1 diabetes Family issues
stage developmental management in type 1 diabetes
(Approximate tasks priorities management
ages)
Older - Developing - Making diabetes - Maintaining parental
elementary skills in regimen flexible  insulin & blood glucose
School-age athletic, to allow for monitoring tasks while
(8-11 years) cognitive, participants in allowing for
artistic, social school/peer independent self- care for
areas activities “special occasions”
- Consolidating - Child learning - Continue to educate
self- esteem short- and long- school & other caregivers

with respectto  term benefits of

the peer group  optimal control
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Table 3 Major developmental issues and their effect on children and adolescents with
diabetes (Cont.) [45]

Development

Normal

Type 1 diabetes

Family issues

stage developmental management in typel diabetes
(Approximate tasks priorities management
ages)
Early - Managing - Managing - Renegotiating parents &
adolescence body changes increased insulin teen’s roles in diabetes
(12-15 years) - Developinga  requirements management to be

Later
adolescence
(16-19 years)

strong sense of

self-identity

- Establishing a
sense of
identity after
high school
(decision about
location,

social issues,
work,

education)

during puberty

- Diabetes
management

& blood glucose
control become
more difficult

- Weight & body

image concerns

- Begin discussion
of transitionto a
new diabetes team
- Integrating

diabetes into new

lifestyle

acceptable to both

- Learning coping skills to
enhance ability to self-
manage

- Preventing &
intervening with diabetes-
related family conflict

- Monitoring for signs of
depression, eating
disorders, risky behavior
- Supporting the
transition to independence
- Learning coping skills to
enhance ability to self-
manage

- Preventing &
intervening with diabetes-
related family conflict

- Monitoring for signs of
depression, eating

disorders, risky behavior
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Nutrition for adolescents is considered especially vulnerable for several
reasons because of the onset of puberty and hormonal changes that cause insulin
resistance lead to the corresponding need for larger doses of insulin and the
psychosocial challenges to achieving optimal metabolic control [54]. Most
importantly, they have an increased demand for nutrients because of the dramatic
increase in physical growth and development. Furthermore, they are also marked by
feelings of ambivalence, impulsiveness, and mood swings as the struggle to separate
from parents and the need to be accepted by peers that lead to the changes in their
lifestyle and food habits affect nutrient intake and needs. In addition, adolescents have
special nutrient needs associated with participation in sports or other situations
common to adolescents [55]. They typically engage in experimentation and risk-taking
behaviors that may adversely affect self-care and clinical outcomes. Thus, metabolic
control tends to deteriorate in adolescence.

The general appropriate energy and macronutrient composition for
adolescents is based on individual circumstances to meet their body’s nutrient
requirement and encourage normal growth. The diabetes dietary distribution
recommends that 50-55% of total energy requirement from carbohydrate, 30-35%
from fat and 15-20% from protein. Besides, the children and adolescents with their
parent should learn how to determine food portion sizes, start with measuring food
using measuring spoons, cups, and a food scale to provide the appropriate estimating
of carbohydrate, protein, fat content from foods [63].

In addition, the nutrient intake patterns and anthropometric indices should
be assessed every 3-6 months to ensure that the adequate growth is occurring.
Consultation with a registered dietitian with experience in pediatric nutrition and
diabetes is recommended [39,56]. Meal plans must be individualized to accommodate
their food preferences, cultural influences, physical activity patterns, and family eating
patterns and schedules. The intensive insulin regimens can provide flexibility for
children and adolescents with diabetes to accommodate irregular meal times and
schedules, varying appetite and varying activity levels [15].

Parent-adolescent conflict has been associated with poorer diabetes
outcomes in several studies [57,58]. However, multifamily group intervention with

parent simulation of diabetes has been demonstrated that the parents and children
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negotiate responsibilities in diabetes management, and as these responsibilities change
over time can assist youth to achieve better metabolic control and decreased parent-
child conflict. Thus, continuing to involve parents appropriately, with shared

management, is associated with improved control [59].

1.5.4 Diabetes Education

Education is best provided with sensitivity to the age and developmental
stage of the youth, both with regard to the educational approach and content of the
material delivered. Care of youth with type 1 diabetes is complex and time-consuming.
In this age of managed care and cost-containment, few primary care diabetes team
which consisting of a pediatric endocrinologist, a nurse educator, a dietitian and a
mental health professional, possess the time to care for these patients and keep up with
evolving therapies or new technologies [55]. The goal is to provide patients with the
knowledge, skills, and motivation to incorporate self-management into their daily life.
Therefore, education goals need to be tailored to the needs of the individual child or
adolescent, especially, their family who should be provided up to date pediatric-
specific education and support [42]. In addition, caregivers such as teachers, school
nurse, and grandparents are integral to successful outcomes. (Figure 1)

Interestingly, young children including school-aged children who are
unable to provide their own diabetes care, middle school and high school students
should not be expected to independently provide all of their own diabetes management
care. Thus, the education about how to care for a child and adolescent with diabetes
must be provided to the entire family unit, emphasizing age and developmentally
appropriate self-care and integrating this into the child’s diabetes management [61].
The goal should be a gradual transition toward independence in management through
middle school and high school. School-aged children with diabetes can begin to
assume more of the daily diabetes management tasks, such as blood glucose testing
and insulin injections with supervision and support from caring and knowledgeable
adults. Especially, the pump treatment is increasingly being used in this age-group,
and children can learn to bolus appropriately for standard carbohydrate meals.
However, they will still need significant assistance and supervision for management

decisions. Several studies have shown that a child’s early and independent
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participation in the diabetes regimen was significantly associated with poorer control
[60].

DOCTOR
Pediatric |
Endocrinolo

\ gist
DIABETES |

REGISTER |
NURSE
w | DIETITIAN
! b < |
OTHER
PERENTS & OTHER

CHILD OR \
SIBLINGS ADOLESCENT Grandparents,
WITH AL::nt a_nld ungle,
amily an
\ \ DIABETES \ b

| OTHER
[ CAREGIVERS

PHTCOLOGIST Daily care

SOCIAL Provider,
WORKER Teacher, Coach,
School nurse

PEDATRICIAN

FAMILY \
PRACTITIONER

. and office staff

Figure 1 The diabetes healthcare team for the child or adolescent with diabetes

Studies in children and adolescents with type 1 diabetes have demonstrated
that patient and family educational interventions need to be on-going, delivery of
intensive diabetes case management and frequent telephone contact with the diabetes
team, and both in-person care are associated with HbA1C improvement and reduced
hospitalization rates for acute diabetes complication [61,62,63]. Therefore, education
is the best provided with sensitivity to the age and developmental stage of the child
and adolescent, with regard to both the educational approach and content of the
educational program delivered [64,65].

In addition, the setting of this approach should personalize to the needs of
youth and family, culturally sensitive and paced to accommodate individual needs.

Education is not a one-time event that occurs at diagnosis. At diagnosis, curriculums
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can focus on meaningful topics ranging from survival skills, to meal planning, to
increase monitoring of blood glucose, to more in-depth self-management techniques
and information [44]. Some studies have been recommended that effective nutrition
interventions for children and adolescents should have a behavioral focus that will
minimize the targeted risk factors, utilize theoretical framework, and consist of
changes to the environment that provide adequate dose and include strategies that are
developmentally and culturally appropriate [66,67]. Moreover, specific information
they need for priority-setting and problem-solving, assisting them in identifying
realistic targets for behavior changes, and providing ongoing emotional support and
encouragement. Through these efforts, educators can improve patients’ long-term
ability to maintain an effective self-management regimen and help them avoid the
emotional burnout that is common among young diabetes patients.

Proper diabetes education for patients and their family with type 1 diabetes
is intense and complex, and requires educators with a set of skills including good
communication, compassion, sensitivity, humor, and in-depth knowledge of childhood
diabetes. Knowledge and skills should be evaluated regularly by the diabetes educator.
However, to achieve the desired behavioral changes related to health and nutrition it
will require the attainment of adequate knowledge, attitudes, skills and self-efficacy.
[45] In other words, for children and adolescents to adopt and maintain health-
enhancing behaviors, they need to have adequate knowledge of the health concern,
attain the right attitudes to deal with the concern and possess the necessary skills and
be self-efficacious to assume the health-enhancing behavior. Following training,
educators show significant improvement in their counseling skills and in their attitudes
toward supporting patient autonomy. The empowerment approach has been
demonstrated to produce better patient outcomes than usual care, and another approach
to empowering patients at the time of clinic visits also has been shown to improve

glucose levels [68].

1.5.5 Physical activity and exercise
Children and adolescents with type 1 diabetes should need to be
encouraged to participate in physical activity and sports. Physical activity helps them

to have more energy, maintain a healthy weight and to generally feel good about
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themselves. All level of physical activity, including leisure activities, recreational
sports and competitive professional performance, can be performed by patients with
type 1 diabetes who do not have any complications and are in good blood glucose
control. However, planned or unplanned physical activity is one of the commonest
causes of hypoglycemia in young people with type 1 diabetes, and intense physical
activity sometimes causes hyperglycemia [69]. According to a recommendation, type
1 diabetes should exercise a minimum of four to five times per week at a low-to-
moderate intensity, for about 30 to 40 minutes. In addition to aerobic exercise, it is
important for type 1 diabetics to engage in strength training and flexibility exercises as
well [70,71].

Regular physical activity is associated with immediate and long-term
health benefits for children as well as to adults such as easier weight control, improved
insulin efficiency, lipoprotein profile, reduces blood pressure, and enhanced
psychological well-being. Active children are more likely to become active adults. As
children age into adolescence, their physical activity declines because of increasing
use of television and computer games that has resulted in decreased physical activity
in American youth. In addition, school-based physical education programs have
declined, particularly at the high school level.

Nutritional management of physical activity aims to prevent the potential
hypoglycemic and hyperglycemic effects. Advice is also necessary to meet the
nutritional requirements for sports performance in those individuals wishing to train
and compete [71]. The careful instructions in self-management and the treatment of
hypoglycemia, physical activity can be a safe and rewarding experience for the great
majority of children and adolescents with type 1 diabetes. The types of sports in which
children are involved may require frequent dose adjustments to allow the child to
participate in school and individual sports. Initially, frequent blood glucose monitoring
will be required to determine how to best adjust insulin and food for the sports activity
[39]. Thus, the emphasis must be on adjusting the therapeutic regimen to allow safe
participation in all forms of physical activity consistent with an individual’s desires
and goals. Ultimately, all patients with diabetes should have the opportunity to benefit

from the many valuable effects of physical activity [72].
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1.5.6 Self-monitoring of blood glucose

Self-monitoring blood glucose (SMBG) is essential for identifying
episodes of extremely high and low blood glucose (hyperglycaemia and
hypoglycaemia) and extremely valuable among diabetes patients, especially,
adolescents with type 1 diabetes who is a period of intense physical and psychosocial
change that difficult to maintain a good metabolic control. Therefore, it is necessary
for individuals to achieve optimal glycemic control. [73].

Moreover, there is a good correlation between frequency of monitoring
and glycemic control. For children and adolescents with type 1 diabetes, four or more
glucose monitoring tests per day are generally necessary. The multiple blood glucose
measurements should be done each day to determine patterns of hypoglycemia and
hyperglycemia and to provide data for insulin dose adjustments [73]. Additionally,
they are usually counseled to administer insulin injections at the age of 10 to 12 years,
monitor blood glucose at the age of 8 to 10 years, and comply with meal plans at the
age of 12 to 14 years. Generally, pre-prandial blood glucose levels are important, but
postprandial and overnight levels are also valuable in determining insulin dose
adjustments [74]. There is a predictable relationship between postprandial blood
glucose and HbAlc. Understanding this relationship will allow patients with diabetes
and their healthcare providers set appropriate day-to-day postprandial blood glucose
targets based on HbAlc goals [76, 83].

Glycemic control is best judged by the combination of the results of the
patient’s SMBG testing and the current glycosylated hemoglobin result. It should be
used not only to assess the patient’s control over the preceding 2—3 months but also as
a check on the accuracy of the patient’s self-reported results and the adequacy of the
self-monitoring blood glucose testing schedule. Low HbAlc levels have been shown
to delay the onset and to slow the progression of diabetes complications in adolescents
[48]. Moreover, the continuous glucose monitoring (CGM) may be a supplemental
tool to self-monitoring blood glucose in children and adolescents who had less strong
HbAlc lowering and frequently hypoglycemic episodes. Table 4 contains the
correlation between HbAlc levels and mean plasma glucose levels based on data from
the Diabetes Control and Complications Trial (DCCT) [75].
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Table 4 Correlation between HbAlc level and mean plasma glucose levels on multiple
testing over 2—-3 months [76]

HbA1c (%) Mean plasma glucose
mg/dl mmol/Il
6 126 7.0
7 154 8.6
8 183 10.2
9 212 11.8
10 240 13.4
11 269 14.9
12 298 16.5

Estimates based on ADAG data of ~2,700 glucose measurements over 3 months per
HbA1c measurement in 507 adults with type 1, type 2, and no diabetes. Correlation

between HbAlc and average glucose: 0.92

Part 2: Carbohydrate counting in diabetes management

2.1 History of carbohydrate counting

For many years, counting carbohydrate was the one method in the United
Kingdom. Then in the early 1990s, it received renewed interest after being used as 1 of
4 meal planning approaches in the Diabetes Control and Complications Trial (DCCT).
This trial was the long-term study of type 1 diabetes patients that was found to be
effective in meeting outcome goals and allowed flexibility in food choices [16]. In the
1994s, Carbohydrate counting also grew when the American Diabetes Association
(ADA) used the Science supporting carb counting to make their Nutrition

Recommendations [77].

2.2 Definition and principles of carbohydrate counting
Carbohydrate (CHO) counting is one of meal planning approach used with

diabetic patients that focuses on carbohydrate consumption as the primary nutrient
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affecting post-prandial glycemic response [19]. The carbohydrate begins to raise blood
glucose within 15 minutes after initiation of food intake and is converted to nearly
100% glucose within 1-2 hours after consumption that has been faster than protein,
which is within 2-4 hours, and fat within 4-6. While, the total glucose value of protein
and fat was figured to be 58% and 10% respectively. The carbohydrate counting
places concern on the total amount of carbohydrate consumption, rather than on the
source or type of consumed carbohydrate [18, 20,78]. The evidence had shown that in
type 1 patients with diabetes, the ingestion of a variety of starches or sucrose, both
acutely and for up to 6 weeks, was shown to produce no significant differences in

glycemic response if the total amount of carbohydrate is similar [19,21].

2.3 Level of carbohydrate counting

Two levels of carbohydrate-counting education have been defined as a
basic and advanced. For basic carbohydrate counting introduces the concept of
carbohydrate counting includes understanding the relationship among food, physical
activity and blood glucose levels. This level encourages maintaining on the
consistency in timing, type and amount of carbohydrate containing foods consumed at
similar times each day. Additionally, the estimating of portion sizes skills are also key
to understanding the concept of carbohydrate serving that are measured in grams that
referred to one carbohydrate serving is equal to 15 grams of carbohydrate [23,24].

Advanced carbohydrate counting focuses on improving glycemic control
through managing patterns, referred to the relationship among blood glucose level,
food consumption, insulin injection, and physical activity. This level is suitable for
diabetic patients who use multiple daily injections (MDI) of insulin or continuous
subcutaneous insulin infusion (CSII) via an insulin pump. The individual determines
how to adjust pre-meal insulin when intake more or less than usual by using insulin-to-
carbohydrate ratio to offer greater flexibility in food choices and portion sizes [24]. All
aspects of basic carbohydrate counting were applied to meet target blood glucose
levels by understanding the action the basal-bolus insulin concept and daily food
record [21, 23].
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2.4 Basic carbohydrate counting

Carbohydrate counting is appropriate meal planning approach for all types
of diabetes e.g. type 1, type 2, gestational diabetes mellitus who desire a less
structured method of choosing foods or who have difficulty using their current meal
planning approach or whose intake of carbohydrate is inconsistent [79,80,81].

Initially basic carbohydrate counting, the patients learn why carbohydrate
intake consistency is important for controlling blood glucose levels. And they also
learn about foods containing carbohydrate and the concept of carbohydrate choices,
how to determine the amount of carbohydrate servings in a meal, use of the nutrition
facts on food labels and how to use food lists to count carbohydrate as carbohydrate
values are identified according to food groups. Moreover, patients are encouraged to
keep daily food records and identify food portion sizes that they usually intake by
weighing and measuring foods [22, 24].

The target range for carbohydrate at meals and sometimes snacks can be
negotiated with the patients. For example, if patient’s usual range is 40 to 90 gram of
carbohydrate per meal, then an average of 55 to 65 gram per meal may be acceptable
target range for the patients. During a trial period the patient works out with their
carbohydrate target range and keeps records of food intake, blood glucose levels and
physical activity [82]. However, the dietician’s prescription for nutritional intervention
should involve precise recommendations for meal timing, snacks, activity, and
distribution of carbohydrates throughout the day. Furthermore, patient’s follow-up
contacted via telephone or in a person help determine whether the carbohydrate target
range is working or if it needs to be renegotiated. These all activities are completed the
patient’s progression through carbohydrate counting. In such situations, patient’s
mastery of basic carbohydrate counting skills is absolutely essential and they 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 insulin, and physical activity for pattern management in the advance.
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2.5 Advanced carbohydrate counting

Advanced carbohydrate counting requires knowledge of insulin dosing
based on the insulin-carbohydrate ratio as well as mastery of pattern management
practices. Individuals who are adjusting insulin doses to the carbohydrate content of
the meal must also learn the recommendations of the professional team for medication
administration [83]. Medical staff should first review the patient’s insulin
requirements and the dietician’s nutritional recommendations to accurately determine
which instructional level will fulfill the patient’s educational needs. Use of
carbohydrate to insulin ratios allows the patients match the amount of short or rapid
acting insulin given before meals with the amount of carbohydrate to be consumed.
The carbohydrate-to-insulin ratios are determined by following a consistency meal
plan while adjusting pre-meal insulin doses to meet target blood glucose levels. Based
on a patient’s carbohydrate intake, insulin doses, exercise and blood glucose records, a
dietitian can calculate the carbohydrate-to-insulin ration [84]. Thus, if patients
understand how to use these ratios, they can intake more or less carbohydrate than
usual and adjust insulin accordingly.

Furthermore, patients continue to develop their record keeping skills and
learn to identify patterns of blood glucose levels that related to their food, diabetes
medications and physical activity. Finding these blood glucose patterns, interpreting
them and taking appropriate action is called “pattern management”. However, blood
glucose results are an important measure of success at all levels of carbohydrate
counting. Patients 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 pre meal and post meal levels [85].

2.6 A critical step of carbohydrate counting

A critical step in teaching carbohydrate counting is to convince the
patients of the value of developing accurate portion control skills. Interestingly, both
two carbohydrate counting levels emphasize a portion control and recommend a useful
teaching method such as “food lab” and use of a variety of carbohydrate resource tools

and publications. Patients should practice weighing and measuring actual foods and
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figuring carbohydrate content in an individual or group setting. The recommended
tools that can be helpful for the portion control and counting carbohydrate including
measuring cups and spoons, food scales, food package level and food exchange list
books. Patients also learn how to use labels and carbohydrate resource books [24].

Using of exchange list can also help patients learn how to count
carbohydrates in different kind of food accurately. Foods that contain carbohydrate
are starches, starchy vegetables, fruits, milk, and desserts which are counted in grams
and usually translated into “carbohydrate choice” or “carb” while “1 carbohydrate
choice as equivalence as 15 grams carbohydrate”. The starch, fruit and milk groups
contain similar amounts of carbohydrate as shown in Table 5, one carbohydrate choice
is equal one starch or one fruit or one milk [86]. In the other hands, patients are
suggested to substitute a serving of starch for fruit or milk serving.

Furthermore, mastery of advanced carbohydrate counting, patients need to
continue developing skills in estimating carbohydrate amounts and practicing portion
control gradually, so that they will be precise in matching their insulin doses to their

anticipated carbohydrate intake.

Table 5 The average amount of carbohydrate, protein and fat content of exchange lists

food groups [79]

Food groups Carbohydrate Carbohydrate Protein Fat

(grams) choice (grams) (grams)

1 Starch /Bread 18 1 2 1 orless
1 Fruit 15 1 0 0
1 Milk, Skim 12 1 8 0-3
1 Vegetables 5 1/3 2 0
1 Meat and meat 0 0 7 3
substitute (lean)
1 Fat 0 0 0 5

Using the nutrition facts label on most packaged foods can help with
carbohydrate counting. The most important information patient need for carbohydrate

counting is the serving size and total carbohydrate [87]. As the Figure 2, this food
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serving size contains 46 gram of carbohydrate then one cup of this product equals to 3

carbohydrate choices or 3 carbs.

Nutrition Facts

Amount Per Serving

Calories 218
Calories from Fat 15

% Daily Yalue *

Total Fat 1.6g 2%
Saturated Fat 3g 2%
Cholesterol 0mg 0%

Sodium 2mg 0%
Total Carbohydrate 4bg
Dietary Fiber 4g 14%

Protein 5g

Yitamin A 0%
Yitamin C 0%
Calcium 2%
Iron 6%
Folate 2%
Niacin 19%
Riboflavin 2%
Thiamine 18%

* Percent Daily Y alues based on a
2,000 calorie diet. Your Daily ¥ alues
may be higher or lower.

Serving Size 1 CUPD _ eee—— T he product serving size: 1 cup

Total gram of carbohydrate for the

serving size: 46 gram with counted

amount of sugar

Amount of dietary fiber for the
serving size: 4 gram (If food

contains more than 5 gram per

serving, subtract the gram of fiber

from the total grams in the meal)

Figure 2 A sample of nutrition fact label

According to Figure 2, in summary, the total amount of carbohydrate

includes starch, sugars and fiber. However, if 6 gram of dietary fiber contains in this

product, then it should be subtracted from the total carbohydrate generally. The total

carbohydrate per one serving is equal to 46 gram carbohydrate, subtract with 6 gram

fiber or totally 40 gram available carbohydrate [88]. Nevertheless, children and

adolescents with diabetes are encouraged to choose a variety of fiber-containing foods

such as legumes, fiber-rich cereals that contain a soluble fiber in vegetables, legumes

and fruit may be particularly useful in helping to reduce lipid levels. The new

recommendation about 2.8-3.4 gram of fiber per mega joule tends to give a higher

amount of fiber per day, because they provide vitamins, minerals, and other substances

important for good health. Moreover, there are data suggesting that consuming a high-

fiber diet at least 50 gram fiber per day leads to reduce glycemia, hyperinsulinemia,
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and lipemia in subjects with diabetes. Moreover, fiber should be increased slowly in
the diet to prevent abdominal discomfort [69].

Additionally, sugar alcohols that one group of ingredients in sugar-free
foods. Interestingly, they are neither sugar nor alcohol and contain on average half the
calories or 2 calories per gram. Polyols can replace sugars or fat to produce food lower
in calories. Sugar alcohol tends to have laxative side effect, especially in children.
Therefore, counting carbohydrate should count as carbohydrate only half of the total
grams of sugar alcohols [21,77]

The lists examples of common carbohydrate servings are present in
Table 6. Interestingly, vegetable group also contain carbohydrate but generally in
smaller amounts. The green and leafy vegetables only count as a carbohydrate if large
amounts are eaten, such as a main meal that consists primarily of a large salad or a
plate of cooked vegetables. However, starchy vegetables such as pumpkins, potatoes
or corn are considered as a carbohydrate serving. A free food is defined as any food or
drink that contains less than 20 calories and 5 g or less of carbohydrate per servings.

Table 6 Examples of carbohydrate servings [88,89,90]

Starch Starchy Vegetables
e 1slice bread e 1/2 cup corn or a 5-6" corn
e 1/3 cuprice e 1/2 cup mashed potatoes
e 1/4 cup sticky rice e 1/2 cup green peas
e 3/4 cup dry cereal e 1 small (2" or 30z) baked potato
e 1/2 cup noodle e 1 cup cooked pumpkin
Note: - 1 carbohydrate serving =15 g of carbohydrate = 1 carb choice

- 1 % cups cooked or 3 cups raw non starchy vegetables at a meal, that is

equal to one carbohydrate choice.
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Table 6 Examples of carbohydrate servings (Cont.) [92-94]

Fruit Milk and yogurt
e 1 apple or other small fresh fruit e 1 cup fat free and reduced fat milk
e 1 medium guava e 6 0z. cup yogurt, plain

e 1/2 medium banana
e 12-15 grapes or strawberry

e 1/2 cup juice

Sweets/Desserts Combination/Mixed Foods
e | brownie, 2"x2" e 1 slice (% pizza) medium, thin
e 1 cake, 2"x2" crust, pizza
e 3 cookies, 1” across e 1 cup soup: cream, noodle, rice,
e 1/2 cupice cream vegetable

e 1 thsp honey, table sugar, regular

jam or syrup

Note: - 1 carbohydrate serving =15 g of carbohydrate = 1 carb choice
- 1 % cups cooked or 3 cups raw non starchy vegetables at a meal, that is

equal to one carbohydrate choice.

2.6 Research related to carbohydrate counting

Carbohydrate counting is a meal planning which mostly applied as
nutrition intervention in several studies, aimed to improved glycemic control and slow
risk of diabetes complications. The Diabetes Control and Complications Trial (DCCT)
Research had determined carbohydrate counting as one of four nutrition interventions
for people with diabetes. Dietary behaviors associated with improved glycemic control
in the Diabetes Control and Complications (DCCT) Trial [91] 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, using carbohydrate-to-insulin ratios. These and other diet-related
behaviors were related to lowering of the level of the glycosylated hemoglobin,
HbA1C, which effectively delayed the onset and slowed the progression of

microvascular complications such as diabetic retinopathy, nephropathy and europathy



Urarak Chantima Literature Review / 34

in patients with type 1 diabetes mellitus. The beneficial effects of intensive therapy in
the type 1 diabetes mellitus adolescents were similar to those in the entire DCCT
cohort [16,92,93].

Carbohydrates are a major determinant of post-prandial blood glucose in
the diet of people with Type 1 diabetes mellitus, but patients frequently fail to evaluate
CHO food content. Poor education is thought to contribute heavily to this failure. Now
and then, carbohydrate counting was provided for type 1 diabetic patient in
characteristic of an education, training program purposed for increasing the knowledge
and skill of using carbohydrate to improve glycemic control. Bruttomesso D. [25]
evaluated the teaching and training program on carbohydrate counting to improve
dietary knowledge in forty-eight type 1 diabetic subjects who attended 4 interactive
meetings held at monthly intervals. The targets of the course were: 1) Identify sources
of CHO, fats and proteins; 2) Count carbohydrate and to split them among meals; 3) to
assume carbohydrate -rich foods without changing daily calorie or carbohydrate
intake; 4) Modify the diet so as to correct hypoglycaemic events. To evaluate the
effect of the course, subjects completed a 7-day food record and answered a
questionnaire covering the targets of the course at baseline, at the end of the course
and 7 months later. After the course dietary knowledge improved significantly. The
number of subjects, who weighed foods, estimated carbohydrate food content and
correctly distributed carbohydrate among meals also increased. After the course
subjects reacted better when faced with hypoglycaemia. The knowledge acquired
persisted 7 months after the end of the course. Therefore, this study concludes that a
simple teaching program can improve diet knowledge in Type 1 diabetics and
establish a sustained habit of counting carbohydrate.

In addition to the improving glycemic control, meal planning approach
must assist families to learn the effect of food on blood glucose levels. The system
must also be comprehensible and one that can be implemented within the context of
the family’s lifestyle and consuming patterns. There is some evidence that total
carbohydrate content of meals and snacks is the most important in determining the
postprandial glucose response and, thus, in determining the pre meal insulin dosage.
Therefore, carbohydrate counting has been found in to be safe as well as provide better

quality of life for patients as showed in the several study. Dose Adjustment For
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Normal Eating (DAFNE) study group provided the skills to enable patients to replace
insulin by matching to desired carbohydrate intake on a meal of adult patients with
type 1 diabetes who had moderate or poor glycemic control. This five days program
were evaluated both glycemic control and quality of life. Moreover, the DAFNE study
for diabetes patients was a comprehensive education package using daily injections
(MDI) and insulin to carbohydrate ratios, and showed a modest improvement in
glycemic control without worsening severe hypoglycemia or cardiovascular risk and
improved dietary freedom and quality of life [94]. Additionally, recent interventions
of structured education programs including insulin to carbohydrate ratios have been
piloted in younger people with type 1 diabetes. Some of these showed improved
glycemic control, others not, but all reported improved quality of life outcomes [71].
Additionally, carbohydrate counting is probably the most precise and
flexible meal planning approach available, especially for those with type 1 diabetes.
The carbohydrate quantification is used to adjust pre-meal insulin in intensive insulin
regimens. However, the precision in carbohydrate quantification required to maintain
postprandial glycaemic control is unknown. C.E. Smart, K. Ross [95] determined the
effect of a 10 gram variation in carbohydrate amount, with an individually calculated
insulin dose for 60 gram carbohydrate, on postprandial glycaemic control. Thirty-one
children and adolescents consumed test lunches of equal macronutrient content,
differing only in carbohydrate quantity (50, 60, 70 gram carbohydrate). For each
participant, the insulin dose was the same for each meal, based on their usual insulin to
carbohydrate ratio for 60 gram carbohydrate and continuous glucose monitoring was
used. As results, both CSIl and MDI subjects demonstrated no difference in
postprandial blood glucose levels for comparable carbohydrate loads and
hypoglycaemic episodes were not significantly different. This study demonstrates that
an individually calculated insulin dose for meals with £10 gram variations in
carbohydrate amount results in maintenance of postprandial blood glucose levels.
Precise carbohydrate counting in gram increments appears unnecessary to maintain
postprandial blood glucose control in children and adolescents using intensive insulin
therapy. Therefore, education programs that teach adjustments in insulin dose for
carbohydrate intake without using precise grams, have demonstrated improved quality

of life and glycaemic outcomes.
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Diabetes self-management education (DMSE) is an essential component of
care to achieve the outcomes desired by the person with diabetes, the diabetes
educator, and health care team. Diabetes is a self-managed chronic disease requiring
those who are affected to be active and informed participants in their own health care.
[96] Interestingly, Experience gained in the Diabetes Control and Complications Trial
(DCCT) suggests that patients who acquired strong diabetes problem-solving skills
tended to report more flexible lifestyles and more favorable diabetes-related quality of
life compared with patients who lacked these skills. In the other hands, American
Diabetes Association (ADA) includes diabetes problem-solving skills among its
standards for recognition of diabetes education programs. The primary clinical
implication of the findings reported is that youths with type 1 diabetes from families in
which the primary diabetes caregiver has deficient diabetes problem-solving skills
may be at elevated risk of poor glycemic control [97].

Thomas D., et al [99] reported that, although older youths demonstrated
more sophisticated diabetes problem-solving skills in social situations, compared with
younger children they were more likely to avoid utilization of their diabetes problem-
solving skills in favor of behaviors that are perceived by them as more likely to yield
peer affiliation and acceptance. Thus, adolescents who face social dilemmas pitting
optimal diabetes management against peer affiliation and acceptance will tend to
behave in accord with the latter priority.

Keefner K. et al. [98] studied the personal experience with self-monitoring
of blood glucose (SMBG) and carbohydrate counting to evaluate attitudes and beliefs
about diabetes self-care in diabetes subjects who enrolled in intensive three-day
elective diabetes care course. They were required to monitor serum glucose and count
carbohydrate intake for the duration of the course. Following the course, enhancing
knowledge and skills require subjects to gain practical hands-on experience and
changed many of their attitudes and beliefs about diabetes.

The satisfaction on carbohydrate counting was evaluated by Hissa A.S. et,
al. [99] studied in fifty patients with type 1diabetes who were enrolled for
carbohydrate counting within six months and answered a questionnaire related to the
lifestyle. The results showed that answers were favorable in more than 80% to

requirements related to the choice of the number of meals, to eat out, schedules of
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meals and social and daily activities, glycemic miniaturization and interest in reading
food labels. Additionally, about 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. They found the participants' opinion,
carbohydrate counting is a very well accepted procedure, allowing a better lifestyle.
Improving diabetes care especially for type 1 diabetic children and
adolescents requires behavioral and educational programs to provide the support and
motivation necessary to integrate the complex demands of diabetes self management
into daily life. Although, systematic reviews have shown that educational and
psychosocial interventions have small to medium beneficial effects on glycemic and
behavioral outcomes, however carbohydrate counting was implemented in teaching
and training program for improved glycemic control e.g. the development of an
innovative education curriculum for 11-16 yr old children. Especially, the focus group
discussions were conducted with children with type 1 diabetes mellitus and their
families to contribute to content and design. Moreover, secondary school teachers also
worked with experienced pediatric diabetes staff advising on educational content and
teaching format. Therefore, carbohydrate counting was a session for developed
diabetes self management skill in children, the conclusion showed that the
collaborative working between health professionals, school teachers and families has
resulted in an age-appropriate curriculum, which employs validated educational
techniques [100]. Furthermore, Families, Adolescents and Children’s Teamwork study
(FACTS), a family-centered structured education program for integrating group-based
diabetes education into routine care, enhance parental responsibility for self
management and improve glycemic, showed that session of food enjoyment with
carbohydrate counting were set as an educational activity and had potential benefits on
parental involvement and glycemic control [101]. Besides, carbohydrate counting
course were provided for children and adolescents with type 1 diabetes mellitus aged
11-16 years through The Kids in Control of food (KICK-OFF) training course.
Educational evaluation indicated the course was appropriate and consistent, although
there were no change in glycemic control (HbAL1C), BMI or episodes of

hypoglycemia, but quality of life and satisfaction with treatment were improved [102].
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In Thailand, a few carbohydrate counting tool were developed.
Wibunrattanasri N. [103] developed and evaluated the self-help guidelines for meal
planning using carbohydrate counting in patients with type 2 diabetes who received
the guidelines with only one session of introduction. The 20 pages booklet was
developed and the evaluation of the appropriate guidelines was conducted by using
interviewing after seven days of implementation. The satisfaction with the guidelines
and understanding of carbohydrate counting record found that subjects had a positive
response absolutely, however result found that most of the subjects understood this
approach at a medium level, which did not enable them to count carbohydrate intake
correctly and guideline content did not cover detail for carbohydrate counting learning.

Furthermore, the carbohydrate counting concept for children and
adolescents in diabetes education were found to be more benefits. Bunnag A, et al.
[34] evaluated of diabetic education program on the use of food exchange lists and
carbohydrate counting in type 1 diabetic children. They found the education program
helps diabetic children use food exchange lists and carbohydrate counting more
correctly.

In the other hands, the development of carbohydrate counting tool
especially for type 1 diabetes patients were created for various points. Chaturawit C.
[32] developed the educational tool model for self-help meal planning in type 1
diabetic adolescents using basic carbohydrate counting concept which comprised of
the self-help guidelines for meal planning book, food exchange lists and carbohydrate
counting photographic game cards. A majority of patients understood carbohydrate
counting concept at high level and were also satisfied with these tools. Subsequently,
Jampathed S. [33] developed the education tool for the advanced carbohydrate
counting concept for providing overview knowledge about the pattern management for
diabetes control including a diary for food intake, blood glucose level, insulin dose
and exercise record. The results had been showed that these nutrition education tool
and nutrition education program improved the subjects’ knowledge and improved a bit
of glycemic control in some subjects and majority of the subject was agreed positively
with this developed education tool and the education class.

According to the above, development of educational tools model for meal

planning using carbohydrate counting for diabetes care is interesting and challenging
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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.

Part 3: Concept on web-based instruction and learning

3.1 Defining web-based instruction (WBI) and learning

The term web-based learning means the internet is equipped with a
supportive delivery medium in instructional designs as a synonymous with e-learning,
internet-based training, advanced distributed learning, and web-based instruction,
computer based or assisted learning, online learning [104]. Moreover, web-based
instruction has the potential for improving the quality of education by supporting the
dissemination of skills and knowledge in a holistic approach. The use of web-based
learning activities, such as email or online discussion, synchronous or asynchronous
communication encourages clients to learn actively [105].

Other definitions of web-based instruction had been determined by several
researchers including, the hypermedia-based instructional program which utilizes the
attributes and resources of the World Wide Web (www) to create a meaningful
learning environment where learning is fostered and supported. Additionally, the
WWW, with its increasing capacity for multimedia, multimode communication and
information presentation, easy access to an ever-growing body of information and new
way of data representation, has provided educators with exciting opportunities to
enhance teaching and learning [108]. Moreover, WBI also means to present learners
with body of knowledge as well as any learning-possible content through www so as
to meet an individual’s need, which will be beneficial in term of tutorial cost as well as
broadening scope of learning [106].

The overall theme of above definition is that web-based instruction and
learning, which is a new way of instruction and learning management, takes advantage
of potentials of the Internet, which is regarded as a high instructional medium, to
support instruction enabling meaningful learning connected to multi-network which

can be accessible anywhere and anytime.
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3.2 The element of web-based learning
The web-based learning can be an interactive such as linking, searching,

and learning design that learner can contact with administrator and one can sent back
information by using its activities, such as email or online discussion, synchronous or
asynchronous communication that encourage learners to learn actively. Web-based
learning was developed on many characteristics of internet for using as follows [107];

1. One-way presentation as a text

2. Pair presentation as text and graphic

3. Multimedia presentation consists of text, graphic, animation, sound,

movie and video

Moreover, the web-based learning allows models such as cognitive-load

and multimedia theory to be implemented as part of the learning design to enhance
more individual learning, since the use of web-communication often encourages a high
quality person-to-person communication. The communication is necessary to use
internet as follows [107];

1. One way communication that watches from webpage

2. Two way communication like electronic mail or chat room

3. One to group communication that data was sent to other sources like

discussion from one person to another people that is called the internet

conference

4. Group to group communication presents a group process

3.3 Principle of web-based learning management

Web-based learning management needs to take learner into consideration.
Mostly, the learners are motivated to feel interested with the online-lesson by create
attractive learning environment such as utilizes graphic, visual image, or sound
effective during introduction. Besides, learning via website allows learners to have
more freedom to explore many sources of information by selecting desirable content
for self-study. Therefore, informing learning objectives would assist learners to focus
on relevance lesson and pay attention on the topic that they lack of understanding. As
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a result, learner would be able to obtain knowledge and ability as specified in the
objectives.

Furthermore, recalling previous knowledge that would help motivate the
learner to understand the new knowledge quickly, which can done through the
exercises or set up pre-test. This approach should provide feedback to communicate

between learners and administer directly through online communication patterns.

3.4 Learning pattern on web-based education

Web-based communications can be grouped under two headings, stand-
alone applications and Linkage Applications. Especially, these applications have
received the greatest use in nutrition education to date [108]. Learning pattern on web-
based educations is divided into 3 patterns as follows;

1. Stand-alone applications have been designed to provide information
and training in nutrition education for the public, the paraprofessional, and the
professional. These programs are run without connection to telephone, television,
satellite, or other electronic transmissions and are available on floppy disks, CD-ROM
disks, and laser disks with accompanying floppy disks.

2. Linkage Applications are presented as a web support course and web
pedagogical resources that contain related information of the course become course
activities. These resources will be in many forms for example contents, graphic image,
animation, sound, and communication between the learner and websites. The use of
linkage-applications by nutrition educators around the world through electronic mail,
internet, and World Wide Web, is just emerging. Use is limited for on-line databases,
electronic bulletin boards, fax machines and noncommercial television and

teleconferencing [109].

3.5 Benefit of web-based learning

Advantages of web-based learning (WBL) include flexibility in
participation, ease of accessing tutorials or updating content and documenting
evaluations and assessments. Especially, the advantages in medical education include

overcoming barriers of distance and time, economies of scale, and novel instructional
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methods [110]. Additionally, technical advantages of WBL include universal
accessibility, and have hyperlink functions that permit cross-referencing to other
resources. These technical advances, specifically hyperlink and searching capabilities,
fit the constructivist learning theory, where learners search out and create their own
knowledge bases. There are also benefits in providing internet-based courses,
including lower cost in electronic publication of course material and also faster for
electronically revising and re-distributing course materials compared to printing
material. Interestingly, the student's online behavior and registration are tracked
automatically. Moreover, the learner evaluations with online interactive quizzes are
automated as a primary advantages of e-learning which the individual can access their
needed information [110,111].

However, as was evident with computer-assisted instruction, potential
advantages may not translate into significant improvements in educational outcomes.
With the widespread adoption of WBL, it is critical that medical educators have
evidence regarding its performance as a learning medium [112]. Most important, the
knowledge management system in internet based learning would not only augment the
teaching abilities of the provider and foster the learning abilities of learners but also
open new ways of integrating knowledge management concepts in the learning
systems development process. This would definitely result in efficient use of time and
other resources facilitating better reusability, sharing, pooling and collaboration in the

learning process [113].

3.6 Limitations of web-based learning

Despite all the benefits of web based learning, however, not all clients are
suited for the web-based education. There are several negative aspects that may be
encountered, including lack of motivation can lead clients to drop out easily, and the
social isolation as the client studies alone and faculty members not providing
individualize instruction for specific learning needs.

Moreover, the cost and technical problems of computer may limit the
number of clients that can afford the internet-based course. Besides, lack of clients’
technical support to use the software tools may be one of limitations. Therefore, a poor

technical support or tutorial help can lead to incorrect usage of software tools needed
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to do assignments. Additionally, the use of technology for entertainment rather than
education is also the important of limitations [113,114]

Part 4: Development of nutrition education tool

4.1 Diabetes self-management education (DSME)

Diabetes self-management education (DSME) is the ongoing process of
facilitating the knowledge, skill, and ability necessary for diabetes self-care which is a
critical element of care for all people with diabetes and is necessary in order to
improve patient outcomes. These national standards are designed to define quality
diabetes self-management education and to assist diabetes educators in a variety of
settings to provide evidence-based education [115]. The primary purpose of diabetes
education are to provide knowledge and skill training that help individuals identify
barriers, and facilitate problem solving, and coping skills to achieve effective diabetes
self-care behavior [116]. Moreover, Diabetes self-management education (DSME) is
also defined as activities to assist the individual with diabetes to implement and
sustain the ongoing behaviors needed to manage their illness. Interestingly, the
behavior change is a unique outcome measurement, which should be evaluated at
baseline and then at regular intervals after the education program. [119]. Additionally,
the continuum of outcomes, including learning, behavioral, clinical change, and health
status which should be assessed to demonstrate interrelationship between the diabetes
self-management education and behavior change in the care of individual with
diabetes such as changing in physical activity, food consuming, medication taking,
monitoring of blood glucose and problem solving especially for blood glucose for

reducing risks  of diabetes complications [118]. (Figure 3)

Immediate Intermediate Post-intermediate Long-term
outcome outcome outcome outcome

Learning Behavior Clinical

Health status

improvement change improvement

Figure 3 Health care outcome continuums
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4.2Computerized Patient Diabetes Education (CPDE)

Computerized Patient Diabetes Education (CPDE) interventions is the
application of technology to provide information on diabetes self-management as well
as test the users' knowledge and provide feedback [117]. These interventions may lead
to improved diabetes outcomes and appear not to be a substitute for, but a valuable
supplement to human interaction. Many clinics have used computer-based
instructions, with either direct system-patient interaction or an intermediate operator.
The application of computers to diabetes management has expended to include
assessment of knowledge and behavioral change. It also includes calculating dietary
requirements, storage and analysis of diabetes management data and instruction and
simulation in variety diabetes-related tasks for patients and providers [118,119].

Additionally, a web portal was developed to assist in diabetes education
and self-management. Access to reliable information is an essential component of
effective self-care in diabetes. Education was provided as a series of learning objects,
aimed at patients with either Type 1 or Type 2 diabetes. The appropriate material was
also provided via multimedia learning tools, such as tutorials and interactive quizzes.
Throughout the development of the web portal, periodic assessment was carried out by
an expert patient group who provided feedback to the health-care professionals
involved with content development. There were also regular discussion forums with
both patients and health-care staff. The web portal was designed to facilitate effective
self-management, by providing ongoing support with regular feedback on progress.

The benefits of all computer-based patient education are; 1) Support just-
in-time self-learning; 2) Consistent information that can be tailored to an individual
patient’s personal characteristics. Moreover, computer-based learning programs can
stimulate virtual environments, thereby allowing healthcare skills to be practiced in a
simulated and safe setting. Computer systems and learning programs also can be
adapted to meet the needs of people with disabilities [120]. Some studies suggest that
integrated information or communication technology (ICT) was shown to improve

knowledge, motivation and self-care behavior in patient with diabetes [121].
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4.3 Web-based instruction in learning nutrition

In general, web-based instruction can be used to complement formal
instruction of a basic nutrition course. These new forms of media allow educators to
deliver flexible continuing education demanded by healthcare service providers and
health professionals. Especially, the nutrition online represents an attempt to utilize the
Internet to deliver a new kind of distance learning experience, one which offers both
flexibility and a high degree of interaction among the clients and health instructors,
while keeping costs down. Clients or patients' response toward the learning experience
were gathered and instructional implications related to the use of this mode of learning
were addressed. In learning nutrition and health knowledge, it allows users to search
learning resources or databases to fulfill their learning curiosity and accomplish their
learning tasks, aiming to encourage clients or patients to use the internet as a tool for
learning nutrition content. Users interacted actively with related resources available on
the web such as graphics, pictures, text, and video [108].

In addition, there are general production tools such as graphics packages,
computer photo and clip art collections, and presentation software that are used by
nutrition educators to enhance the production, adaptation, and dissemination of
nutrition education materials. Moreover, nutrition educators are concerned about
access to technologies that need training and practice lead to effectiveness in changing
knowledge, attitudes and behaviors of the public [111].

4.3 Development of Web-Based Nutrition Lesson

Nutrition education tool is one component of nutrition education and diet
counseling which developed in several types of mass media. The basic premise of
Web-Based Nutrition Lesson that is printed reading materials combined with internet
technology such as mailing lists, e-mail, real-time chat, assignments, and internet
access via a special course menu that would allow learners to retain the benefits of the
correspondence course while adding the interaction among the learners that is so
valuable [122]. Moreover, the information from the internet can also saved on

learner’s computers for further reference or selectively printed out.
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In general, the major types of programs are designed both for professionals
and clients include nutrient analysis, food service and recipe management, menu
planning, clinical nutrition, drug-nutrient interaction, health-risk assessment and
lifestyle prescription, food and nutrition education, and games [108]. These programs

are for illustrative purposes as follows;

4.3.1 Nutrient analysis based on food intake records or recalls

A list of foods and beverages, along with the serving sizes, for one or more
days is keyed into the computer program. The program calculates the nutrient intake of
individuals or groups of individuals and compares it to a nutrient standard. Moreover,
the effectiveness of these programs for computing nutrient intake for research and
education purposes to be used more frequently in education and counseling settings,
identifying nutrient excesses and deficiencies. Interestingly, this computerized nutrient
analysis has significantly reduced both the time and effort of calculating intakes using

calculators and food composition book.

However, the nutrient database is the most important feature. Especially,
the database must be accurate, verified, and large enough to meet the intended task. In
general, a nutrient adequacy is usually defined by the U.S. Recommended Dietary
Allowances and some programs use other standards, including the Recommended
Dietary Intake for Canadians, the U.S. Food and Drug Administration (FDA) labeling

standards and Food Guide Pyramid servings.

Furthermore, the programs have now been used extensively for classroom
assignments from elementary through to medical school students, and have been
offered as a nutrition education service in shopping malls and health fairs, in science
exhibits, and by public health, fitness trainers, food scientists and food service
professionals [109,123].
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4.3.2 Clinical nutrition

4.3.2.1 Assessment tools

Assessing nutritional status applications of patients such as
charting medical records, teaching patients about diet and disease, and for computer-
assisted education are widely available. Especially, the software for desktop computers
and programs are useful for many formulas used in nutrition assessment, including
basal metabolic energy needs, Body Mass Index (BMI), desirable body weight,
diabetic food exchanges. These tools are useful in hospital and community research
and service settings. This nutrition software for use on hand-held computers is
becoming increasingly popular. However, these tools can be less cumbersome than
manuals and allow for the use of more precise calculations nutrition care [109,124].

4.6.2.2 Patient education [111]

Most of programs provide dietary information and education to
patients and usually available for individuals with diabetes, hypertension, heart
disease, and complex medication regimens. These programs teach about causes of the
disease, symptoms, complications, dietary management and menu planning. Multiple
media are used in many modules from full-motion video to straight text. These
programs and additional modules are being converted to CD-ROM to expand
distribution possibilities.

Advantage of computer-mediated education are; 1) Delivering
consistent and concise nutrition and health counseling even when a nutritionist is not
available; 2) Engaging patients for a longer period of time because the program is
interactive; 3) Creating more time for critical one-to-one counseling; 4) Crossing
cultural and language barriers. Furthermore, an important advantage is its consistency
to provide standard answers to predictable questions and it affords privacy in learning
and assures equality of information to each user.

4.6.2.3 Computer-Assisted instruction (CAIl) for health
professionals

The nutrition programs available generally include content

such as the relationship of diet to a disease, components of nutritional assessment, diet
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history methods, and patient case studies. These programs vary from computer-text-
on-screen to computer-based multimedia applications as follows;

Text-on-screen

A computer assisted instruction program that addresses both the
prevention and management of disease including obesity, hypertension, diabetes, and
lipid disorders. The program provides nutrition information and counseling strategies
known to foster a positive physician and patient relationship. The user's knowledge is
tested and compared to professional standards. Case studies are presented and the
users answer multiple choice questions about case management [111].

This type of computer-assisted instruction (CAI) takes advantage of
learning theories involving reinforcement of learning experiences, the advantages of
self-paced learning, and repetition of difficult material.

Computer-based multimedia applications

This type of computer-assisted instruction is promoted as ways to increase
learning and retention in a shortened learning time, provide realism, role modeling and
simulations. Moreover, self assessment tools, included self-monitoring and self-
recording give patient immediate feedback about their own diet and exercise pattern.
The programs tests patients’ ability with simulated cases and also contribute to the
development of meta cognitive strategies that patients can internalize to use in all
learning. As a final test, users complete a clinical challenge by reading a patient's
chart, providing nutrition assessment and prescribing a management plan. Instructors
can check the patients' performance. This systematic approach to teaching meta
cognitive strategies that has some similarities to the stimulus control approach
[111,125].

This program demonstrates the ability of computer mediated multimedia
programs to: 1) Effectively model nutrition assessment and counseling behaviors; 2)
Ensure consistency and equality of learning opportunities; and 3) Expose learners to
be a master.

Application to distance learning [111]

Computer assisted-instruction (CAI) is a distance learning approach.
Programs that provide performance feedback and coaching have demonstrated and

improved learning in distance education and training situations. Moreover, the
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computer based case studies teach the learner nutrition assessment practices, perform
assessment tasks, and interpret results.

Although, the CAI cannot replace many clinical or nutrition education
experiences, it also can help build and maintain cognitive and analytic skills in an
interactive format. Some other advantages are; 1) Cases can be staged to challenge
both the novice and the expert; and 2) Content can be indexed for easy access to any

term, image, or sound.

4.6.3 Food and nutrition education instructional program and games

The most of food and nutrition instructional programs as interactive games
via floppy disks or CD-ROMs have been designed for school-age children. As noted
that the format of the lesson to the organization of the content was important to
promote self-learning. Stories and character identification effectively aroused users'
feelings and engaged them in lessons. Besides, sounds and animations incorporated
into these programs helped users use their imagination. However, attention must be
given to realism and accuracy of graphics to assure that the embedded nutrition
concepts are attended and interpreted correctly. Problem solving assignments with an
evaluation component were effective in helping users enjoy learning [126].

There are only a few nutrition education programs. One of the most
popular and widely distributed CD-ROM programs is the "5-A-Day Adventures”, is an
education computer game as interactive program with music and video that was
designed to increase the consumption of fruits a day. It includes activities about
nutrients in fruits and vegetables, serving sizes, label reading, simple recipes and
making salads. Interestingly, some people refer to these programs as “edutainment”

that engage users’ learning to promote healthy choices and a lifetime of fitness [127].
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CHAPTER IV
MATERIALS AND METHODS

This study was designed to develop and evaluate the effectiveness of the
educational tool model as the multimedia diabetes education website for self-help
meal planning in type 1 diabetic children and adolescents focusing on their knowledge
and understanding of diabetes and dietary management especially on the carbohydrate
counting concept.

The study was conducted in a group of type 1 diabetic children and
adolescents to determine; 1) Knowledge and understanding of meal planning using
carbohydrate counting, 2) Accuracy in patient’s perception and conceptualization in
carbohydrate counting, 3) Current dietary assessment for evaluating nutrition status
via the diabetes educational website 4) Attitude about diabetes and self-dietary

management, and 5) Overall satisfaction with the developed educational tool model.

Ethical consideration

The study was approved by the Ethical Clearance Committee on Human
Rights Related to Researches Involving Human Subjects, Faculty of Medicine,
Ramathibohi Hospital, Mahidol University (Appendix A). The written informed
consent was obtained from participants and their parents.

Study Protocol
The process of this study was consisted of 2 phases as follows:
- Phase 1 : Development of the multimedia diabetes educational website
- Phase 2 : Evaluation of the effectiveness of the multimedia diabetes

educational website
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Phase 1: Development of the multimedia diabetes education website
The purpose of this phase was to construct the multimedia website
educational tool that was easily to learn and understand about a basic carbohydrate
counting technique, in order to help patients planning their own menus for the whole
day emphasizing on carbohydrate counting concept for appropriate diabetes eating
practice. The flow chart of development of the multimedia website educational tool

using basic carbohydrate counting concept was represented in Figure 4.

REFERENCE DEVELOPMENT APPROVED BY
- Modification from OF MULTIMEDIA EXPERT
various references WEBSITE :
i EDUCATIONAL - Correction from
food composition comments and
data and food TOOL :
ohotograph l-)? suggestions

l

EVALUATED BY SUBJECTS

Figure 4 Flow chart representing phase 1: Development of the multimedia diabetes

education website using basic carbohydrate counting concept

This phase consists of 5 steps as following:

Step 1 Research and preparation for development of diabetes

educational website

The literatures related to diabetes knowledge and nutrition
recommendation about basic carbohydrate counting were sought from various
references to develop the diabetes educational website.

The contents of educational website were modified from reliable resources
such as books, published documents, researches and websites related to carbohydrate
counting concept [5, 89-92,128], especially the development of educational tool model

for self-help meal planning in type 1 diabetes adolescents research.



Urarak Chantima Materials and Methods /52

Step 2 Selection of the appropriate format and media for the diabetes

educational website development

The multimedia educational website was selected to use as the educational
tool model which would be usually used by the wide society with its ease-of-use for
the user to utilize. Furthermore, it provides the facility to provide online education and
would also available 24 hours a day to get education and update user’s data to
improve their knowledge and understanding about diabetes and self-care management
for further behavior modification.

The multimedia educational website was developed in the form of an
interactive web base which mainly consists of general public contents, food intake and
blood glucose level record, multiple-choice knowledge assessment with a self-score
report for optimal descriptive feedback, interactive food card pictures and food list
menu as a reference source for practicing carbohydrate counting and self-help meal
planning from their individual targets. The appropriate format and media for

development of diabetes educational website including the following: (Table 7-8)

2.1 System Specification

1. Software

Table 7 Software system specification for the educational diabetes development

Server & Development Software
Web server : Apache , PHP 5.x
Language Script : HTML, Java Script, PHP
Database My SQL 5.x or later
Macromedia Dreamweaver CS 3

Photoshop CS 3 or Later
Joomla 1.5.x




Fac. of Grad. Studies, Mahidol Univ. M. Sc. (Food and Nutrition for Development /53

Table 7 Software system specification for the educational diabetes development
(Cont.)

Client Software
Microsoft window XP/Vista/Window 7
Web Browser :

e Internet Explorer 7.0 or Later
e Firefox
Others :
e Adobe Acrobat Reader, Adobe Flash 8 or Later

2. Hardware

Table 8 Hardware system specification for the educational diabetes development

Server Specification

Web Hosting Space : 1 GB or more
Monthly Bandwidth : 50 GB / Month
Memory : 1 GB

Client Hardware Specification
CPU : Pentium Dual Core
Memory : Minimum 512 MB/ 1G (Recommend)
Disk space : Minimum 3 GB

2.2 Register homepage in the specific URL

The multimedia educational website were registered a domain name and
web domain though web hosting service. A name of website, KINPORDEE (means
healthy eating) was decided to suit with the main aims contents for promoting and
simple memorization when a visitor types in the URL of website,

www.kinpordee.com, the noticeable home page is usually the first page they visit and

SEe more menu.
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Moreover, this multimedia educational website was created by JOOMLA
[129], a content management system (CMS), which enables to build web site and
powerful online applications. Contents can be simple text, photos, music, video and

documents which could be an empowerment for user’s self-learning.

2.3 Web design layout and defining theme

Most web design layout and website’s logo were created as a remarkable
pattern including a unique graphic cartoon as a mascot which normally has done in
Photoshop program. (Figure 5-6) Furthermore, KINPORDEE theme music was
created as a meaningful song lyric and tuneful melody for project’s representative that

would be used as a music background for the front-page loading.
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Figure 6 KINPORDEE mascots was designed in various actions

Moreover, an overall image and color selection which selected to use in
the website were considered from the target user. The most graphic picture especially,

food pictures were adjusted color and brightness from the Illustrator program which
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enable to get more attention of the user. Wording and font selection which were
considered from the easy and simple to read and understand to children and

adolescents in target user.

Step 3 Determination the scope and outline of content

The diabetes educational website was developed in such a way that it was
easy to understand for a general diabetic patient. The scope and contents were created
for suitable with all users and covered all details extensively. Moreover, all ideas were
discussed with advisors and web developer team for satisfying applicable
requirements, in order to make it easier and more interactive for users to access the
web content. There are 2 subordinate steps for developing the multimedia educational

website as follows:

3.1 Main menu and sub contents selection
There were spending the time for creating main menu to be fit with a
project’s aims. A management in diabetes educational website context part as follows:
3.1.1 Collecting and categorizing data
The data were collected from many sources such as text books, journals,
internet and CD-ROM. Consequently, the collected issues were developed as the
content areas of the diabetes educational website into main 7 chapters as shown:
1. Information on diabetes care, particular on dietary therapy
2. Principle and benefits of meal planning using basic 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
However, the multimedia educational website was divided into specific

application requirements mainly, consist of general public contents, food intake and
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blood glucose level record, multiple-choice knowledge assessment with a self-score
report, interactive food card pictures and food list menu for a reference source for
practicing carbohydrate counting and self-help meal planning from their individual
targets.
3.1.2 Study the characteristics and food habits collecting the
information of the target user
By using the validated questionnaires for:
1) Demographic data
2) Meal patterns and favorite foods
3) Food-frequency questionnaire
4) 24 hours dietary record
All data were collected using with the questionnaire part and was also used
as the important baseline information to develop the multimedia educational website
in the advance.
3.1.3 Optimal setting menu and content
The educational website’s menus and contents were organized practically
which contain contents suitable for young users and corresponds to the self-learning
objectives. The created menus and contents were done under the scope of each topic
reasonably. The main created menus and sub menus were composed of:-
- E-PORDEE Public Library
o General information about diabetes and self-care management
o General information about diabetes food
- E-POR DEE Clinic
o See adoctor
= E- Daily glucose level record
= E- Self monitor blood glucose
o See a dietitian
= E-Daily intake record
= E-Menu planning practice
= E-Daily carbohydrate counting
= Self-help meal planning guidelines

= Carbohydrate counting technique
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= Food portion size estimation and nutrition label
o E-Nutrition assessment
= Evaluate nutrition status
= Evaluate nutrition requirement
= Self-nutrition assessment
- E-POR DEE Fitness
o Benefits of exercise
o Exercise with diabetes
- E-POR DEE School
o E-Exercise practicing
o E-Exercise record
- E-POR DEE Supermarket
o Food exchange list for carbohydrate counting
o Food Photo gallery
- E-POR DEE Game
o Make a healthy meal planning
- E-POR DEE Web board
- E-POR DEE Chat room

KINPORDEE system feature shows in Figure 7. And this multimedia

diabetes educational website consists of main 8 menus as shown in the Table 9.
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3.2 Designing of the content management system feature
The content management system feature was designed to organize and
automate the website management and publication of data and content easily. The
multimedia educational website system feature was composed of 6 parts mainly as
follows:
3.2.1 User’s management system
This component enables administrators to follow site members and give
them the sense of being KINPORDEE member, by inviting them to visit the site if
they don't login for more than 3 days or prescribed day during the study. Moreover, it
has some kind of method to track and maintain user activities. Therefore, this user
management system can control over who has access to which part of website
applications. KINPORDEE user management system was included the following
modules: (Figure 8)
e Login & Logout
e User Registration and update profile
e Account Activation

e Password Management

Registration

Required field | "~ Field visible on your profile | *& Field not visible on profile | ¥

ion: Point mouse to icon L= 2 Hits: 3
| © ® Online Status:

° © Member Since: 3 months ago

uUsername: .o Last Online: 7 hours ago
Password: - ©® Last Updated: 37 days ago
< Connections:

Verify Password: s &

TuGauthaa: =1/ =1/ [=]m@

daugo:

ditional Information | WseTdvnamstneuma | dssdguamionis | welinssumadfuadde

27/02/1982
158

45

108/1 Wy 5 @75 .a757 3.1t
086-3024810

wa  Ssemu

vwiing
Company:
City:
State:

Zip Code:
Country: 053-322546
Address:

Phone #:
thai
thai
80
AMIVENALD 1-2-3-4

Fax #:

[Register |

Figure 8 KINPORDEE user’s management system

Moreover, for E-PORDEE resume, a part of user’s management system
also enable to collect and evaluate user’s data, such as a score record and demographic
data by using online questionnaires. However, the frequency of access the web page
was recorded from GET CLICKY, [131] a clicky web analytics to monitor, analyze,

and react to their visitor traffic in real time.
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3.2.2 Content management system
This multimedia educational website was created by JOOMLA [129], a
content management system (CMS), which enables to build web site and powerful
online application to maintain a web presence with a high degree of efficiency and
speed. Each content type can be simple text, photos, music, video and documents
which could be an empowerment for user’s self-learning. Moreover, it can control
accessing to data, based on user roles. User roles define what information each user
can view or edit by using the built-in "WYSIWY G" editor to create or update pages.
3.2.3 KINPORDEE applications
Useful applications were designed to encourage user’s self-learning and
practicing. Simple useful applications as follows:
- E-Daily intake record
- E-Daily carbohydrate counting
- E-Daily glucose level record
- E-Menu planning practice
- E-Games online
3.2.4 E-Exercise system
This system was designed to be a self-learning system for practicing and
evaluating user’s knowledge and understanding about diabetes self-management
especially a meal planning. The system was included the score feedback function.
(Figure 9)

FIETSI Tisasyusunisuasiinduydu
(Tvidavg adntiasyyeunusuugluyiy)

iiss

HanTsHARaL 20 g

- wwuagauiow - dftéasnindadmnmy 100.00%
, - wmAdauIM - dugduiin 3000%
w Sy dluiamuzahy wuuAzahE - awnidh S v 6 e 1L11%
1. anuhtimfisaunion s asannasamusnimimnay 0.00%
umARaw - ndugduiin 50.00%
O umezauivesavy - wadammimnsni\asmdiudlanii 2 6154%
B wuvRdamiewy - smsannANAg 60.00%
| smadamhaw - ianaauatanamsi g 100.00 %
umadauom - dhiugduiin 80.00%
""ﬂ’i“'ﬂ i o :a:uuuqe?ﬂl{?ﬁrhiadnuﬁmua3mn'u .
uyymadamio - Venaatanomstnaas 100.00%
wwmeaauho - yiiantadadummy 100.00%

£
‘ ARARCKUUMTARTH

1

wmAdauiia - thivgduiia 80.00%

Figure 9 E-Exercise system and the score feedback page
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3.2.5 Food references and photo gallery organized system

These systems were created to be the online sources for users. The various
food sources were organized into different categories which can select and download.
The users can learn and review carbohydrate units in different type of food. (Figure
10)

ORI | s v BRE mnim. v

%“- / ’WAV U | et v
/
¢-Food eichange list
aun'tng 2i-uile WneE19Y
arsluloiasa 64 nsu
wavoru 434 Alannaos
) (V] (V]
1 4 n 1
b7 u (4 ] -
% 7 i 5 o e
3 1t 1 % &
£ 8 § 1
5 1

Figure 10 Food references and photo gallery organized system

3.2.6 Web board system
Discussion boards was created to enhance user’s sharing their idea and
updating information between members, this sites composed of textual content
organized by html. The driving mechanism of a discussion board is the fact that users
are registered and once registered can write posts. KINPORDEEE discussion board
was made up of posts asking various types of question to which other users may
provide answers to those questions. Major topics were stated as follows; (Figure 11)
e E-Bulletin board
e KINPORDEE CLUB’s activity
e Ask experts
e FAQ

e General sharing topics


http://en.wikipedia.org/wiki/Discussion_board
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Kinpordee Board

L oA ., amjanda Tee Phung

a iﬂinmmﬂunnm 12 m T Re: avnsnuanian...

o | i weaman 14, 2009, 03:38:42 pm
o .| minda Tag Phung

”' ‘ A - A3 [ sl

= dha waiman 11, 2009, 02:17:58 pm

maindn Tag Katsuka kyosuke

— v
ARSI 3?;;;,’;’ T Re: simu Kinpordee .
dha o 10, 2010, 0414519 pm

amyindn $a Phung

’,— ¢ ' ‘mﬂ 5851;1:2 W Re: Tossyouianihanc..,
= tha i 25, 2010, 08:12:05 pm

Figure 11 KINPORDEE Web board systems

3.2.7 Chat room system

Electronic chat was added to facilitate a communication, closely resembling
actual, real-time conversations. Therefore, individual’s log-into a system can
communicate directly with other members logged into the same system. Within
seconds of writing a comment online, everyone else logged-into the system can view

and immediately respond to these initial remarks. (Figure 12)

WaAINEIAUNAE

an 4 2010, 8:02 2 + @ phung_KPI g
& Find: ii @aa aau ag 1 faa
R rsptcaen .
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NanZ'iYZaA_NF: fiaunaatduias

phung_KPD: sawasdee

m

ﬁht;ﬁg_KF;b: l;inpordee Club ja

phung_KPD fiIAPPY NEW YEAR NA KAB
Book-AEIOU Haloo

ﬁér;izYiaA_ﬁ#: RaudAaanuataoaiMwunue - P

Bool;-)\EIOU; VE’ITMR’) q

50 RI5S B0 10 1o RIRY

~ 1 online

Figure 12 KINPORDEE Chat room system
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STEP 4 Development of the multimedia diabetes educational website
The multimedia diabetes educational website was developed as a specific
tool for a dietary self-care management in children and adolescents. The general
contents were organized into 3 sections as follows:
4.1 The general public contents
These contents were modified primarily from the educational booklets of
Chaturawit C. [30] and the guidelines of ADA on Diabetes care were also included
[14, 22, 43, 44, 47]. The public contents were presented in 2 parts as follows:
4.1.1 The general information about diabetes and self-care
management
To provide user’s knowledge emphasized on diabetes self-care
management. The following topics made up the multimedia diabetes educational
website:
. Definition, etiology and risk factors
. Classification and symptoms of diabetes
. Complication: Acute and long term complication
. How is insulin working?
. Treatment and prevention
. Nutrition and exercise with diabetes
. Self management in diabetes

o N oo o B~ W N P

. Self-monitoring blood glucose (SMBG)
9. Nutrition and exercise with diabetes

10. Behavior modification for improving diabetic control

4.1.2 General information about healthy diabetes food to provide the
general knowledge, emphasized on how to making a healthy diabetes food choice as
following topics: [132]

1. The 5 food groups and food pyramid recommendation
2. Food guide for diabetes
3. Food label reading
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4.2 The self-help guidelines for meal planning using carbohydrate counting

This section contained some modifications from the educational booklets
of Chaturawit C. [32] and other sources included ADA and American Diabetes
Association’s publication and websites, [25, 26, 48, 49, 89-92] focus on a basic
carbohydrate counting concept for choosing their appropriate meal. These contents
were divided into 2 parts;

4.2.1 Nutrition assessment and self-help meal planning using a basic
carbohydrate counting

To provide user’s self-nutrition assessment in term of weight for height to
assess their nutrition requirement and generate meal planning, emphasized on how to
identify and select a food carbohydrate choice properly. Moreover, methods of
increasing skill including weighed and measured foods, estimated portions, figured
carbohydrate grams or choices using food labels were provided in the multimedia
diabetes educational website as well.

The following topics made up the multimedia diabetes educational

website:

1. Nutrition assessment in term of Growth chart for Children, 5-18 years
[132]

2. Principles and goals/benefits of meal planning

3. Principles and benefits of meal planning using a food exchange system

4. Principles and benefits of meal planning using a basic carbohydrate
counting

5. Carbohydrate containing food groups

6. Calculation steps for the self-help meal planning using carbohydrate
counting

7. Portion size estimation

8. Reading nutrition fact label for counting carbohydrate

4.2.2 The database site of food exchange lists and food photo gallery
for counting carbohydrate
This food exchange lists database was focused on food groups which

contain carbohydrate, in order to provide dietary information to users regarding to
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carbohydrate values in variety of foods items for carbohydrate counting. Food items
and carbohydrate values were taken from: [133,134,135,136,137,138,139]
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
e) Research related to nutritional values of Thai foods
f) Brochures or websites of Fast Food Guide
g) Food labeling of food products
All food items were categorized into 12 food groups; starch, fruit, milk,
vegetable, fast-foods, one-plate/set-plate dish, snack, drink, Thai dessert, other
dessert/miscellaneous, ready-to-eat food and condiment. Most food items were
featured in amount that equaled one carbohydrate choice (15 grams). However, the
non-starchy vegetable was defined an amounts that equal 1/3 carbohydrate choice
(5 grams). And some food items were defined the carbohydrate choice as its usual
serving size such as one-plate/set-plate dish, snacks, drink, Thai dessert and fast food.
Moreover, the actual food portion size of the selected food photo gallery
was identified legibly i.e., a half of one serving, one serving, and two or three serving

which were designated to be representative of each portion commonly consumed.

4.3 Diabetes educational website instruction manual

HELLO-KINPORDEE instruction manual was conducted as a website
usage guideline which consists of accessing system and selecting specific topics in
main menu through the various knowledge sources and the self-help guidelines menu
for meal planning such as e-daily intake record, e-daily carbohydrate counting,
e-glucose check and record, e-food photo gallery and e-food exchange list. Moreover,
e-exercise practicing and record were also recommended as the self-learning system.
Moreover, this manual was recommended to subjects to download through the

website. (Appendix B)
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STEP 5 Approval of the multimedia diabetes educational website

Most contents and applications were approved and commented by the
dietetics and IT experts. Afterward, a test and website revision was conducted by 10
example users. Furthermore, the evaluation of satisfaction of the multimedia diabetes
educational website was done by diabetic children and adolescents after finishing

online- nutrition education program.

Phase 2: Evaluation of the effectiveness of the diabetes educational

website

The aims of this phase;

1) To assess the subject’s knowledge and understanding of meal planning
by using carbohydrate counting: accomplished by using Pre and Post-
test questionnaire and the weekly exercise scores

2) To assess the accuracy in subject’s perception and conceptualization in
carbohydrate counting skill using the multimedia diabetes educational
website accomplished by evaluating subject’s ability in estimating
foods and count carbohydrate via class practice

3) To assess the subject’s attitude about diabetes self-management

4) To assess the subject’s satisfaction with the multimedia diabetes
educational website: accomplished by using validated questionnaire

5) To study the subject’s current dietary assessment via the multimedia

diabetes educational website

This phase was proceeded as follows;

1. Instruments for data collection

1.1 Instruments used to collect the baseline characteristics of the subjects
Validated online questionnaires were used to obtain the baseline

characteristics of the subjects (Appendix C) which were divided in 4 parts; 1) Personal

data such as medical history, internet usage pattern and exercise pattern 2) Food eating

pattern and food preference 3) Food frequency questionnaire 4) Food record form
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1.2 Instruments for collecting nutritional status of the subjects
Anthropometry, biochemistry and dietary intake were assessed at baseline
and at the end of the study to evaluating the effectiveness of diabetes educational
website for meal planning using basic carbohydrate counting.
1.2.1 Anthropometric measurement
e Weigh measuring scale was used to measure the body weight
e Height measuring scale was used to measure the body height
e Measuring tape was used to measure mid arm circumferences
(MAC)
e Skin fold caliper was used to measure triceps skin fold (TSF)
e Weight for height was calculated using INMU-Nutristat program
[140] as Z-scores of the nutritional center for Health Statistics
reference according to sex for determining of the nutritional status.
The interpretation of weight for height [132]:

>+3SD obesity
>+2SDto+3SD beginning of obesity
>+15SDto+2SD overweight

-1.5SD to +1.5 SD normal
<-1.5SDto-2 SD slightly underweight
<-2SD underweight

1.2.2 Biochemical assessment
The level of glycemic control was determined as follows [28]:

<8% good

> 8% and < 10% fair
>10% and < 12% poor

> 12% very poor

1.2.3 Dietary assessment
- Energy and nutrient requirement
Individual energy requirement calculated from Holliday-Segar method as
follows [141] :
First 10kg  x 100 Kcal/day
Second 10 kg x 50 Kcal/day
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> 20 kg X 20 Kcal/day

In case of nutrition status of subjects was in ranged of overweight and
obesity. The energy requirement were subtracts out 500 kcal from energy requirement
for weight reduction. The distribution of carbohydrate: protein: fat is determined at 50:
20: 30 % of energy requirement per day.

- Energy and nutrient intake assessment

The subjects were assigned to record their daily intake through E-daily
food intake to access individual energy, carbohydrate, protein, fat intake at least 3 day
per week. However, the determination of energy and nutrients intake was based on

individual requirement as similar to the individual carbohydrate choice target per day.

1.3 Test Instruments used for evaluating the subject’s knowledge and
understanding of diabetes self-care and meal planning using carbohydrate
counting concept

1.3.1 KAP Pre-test and post test questionnaires

The pre-test and post-test questionnaires were developed to measure
knowledge (K), attitude (A) and practices (P) of subjects on their knowledge about
diabetes self-care and meal planning using carbohydrate counting concept. Specially,
KAP questionnaire had already verified by 3 experts for the content validity by
evaluating Index of concordance value (I0C) [142]. The questionnaires were divided
into 3 parts separately as multiple choice questions which consisted of totally 30
questions. The KAP questionnaires performed with each subject before and after self-
learning with the educational website (Appendix D).

The scoring system was:

Right answer X 1 point
Wrong answer : 0 point
Total point : 30 points

The scores were converted in terms of percentage and were classified into
3 levels as follows:
Low knowledge : < 50% correct
Medium knowledge : 50 — 75% correct
High knowledge : > 75% correct
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1.3.2 Weekly carbohydrate counting exercises

The carbohydrate counting exercises were used to practice a basic
carbohydrate counting for self-help meal planning for 4 weeks. (Appendix E). Each
assignment was multiple choice questions which consisted of totally 15 questions
related to the main topics were designed as follows:

The first week:  Self-nutrition assessment

The second week: Diabetes and carbohydrate

The third week: Carbohydrate counting for food mixed dishes

The fourth week: Carbohydrate counting for eating out and meal planning

The scoring system for each exercise was:

Right answer : 1 point

Wrong answer : 0 point

Total point : 15 points

The scores were converted to percentage and were classified into 3 levels as

follows:

Low level of knowledge : < 50% correct

Medium level of knowledge : 50 — 75% correct

High level of knowledge : > 75% correct

1.3.3 Test instruments used for evaluating the accuracy in subject’s
perception and conceptualization in meal planning using carbohydrate counting
skill

1.3.1.1 Weekly diabetes self-care dietary management
knowledge exercises

These weekly exercises were used to assess the accuracy of
carbohydrate counting focus on the food estimating for self-help meal planning for
4 weeks. (Appendix F). However, the food exchange list and food photo gallery
(E-PORDEE Supermarket) were used to be an exercise’s wizard. Each assignment was
multiple choice and open ended questions which consisted of totally 15 questions
(1 point in each question with total score of 15 points) related to the main topics were
designed as follows:

The first week:  General diabetes self care management knowledge
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The second week: Identifying a carbohydrate food and applying food
reference list such as food exchange system and nutrition fact labeling for
carbohydrate counting

The third week: Estimating portion size and meal planning using basic
carbohydrate counting

The fourth week (Class activity): Estimating portion size of actual food
sample (mixed dishes) and meal planning using basic carbohydrate counting

The scoring system for each exercise was:

Right answer : 1 point

Wrong answer ; 0 point

Total point : 15 points

The scores were converted to percentage and were classified into 3 levels

as follows:

Low level of knowledge ; < 50% correct

Medium level of knowledge : 50 — 75% correct

High level of knowledge : > 75% correct

However, the final class activity was held at Center for Health
Empowerment, Ramathibodi Hospital. Several class activities were conducted for
evaluating subject’s perception and conceptualization in meal planning using
carbohydrate counting skill. Firstly, each subject was assigned to access KINPORDEE
website for self-nutrition assessment. The details included appropriate carbohydrate
goal (servings), calories intake and quantity of carbohydrate food consumed per day.
Each subject was assigned to complete the individual meal distribution to set their
proper amount of carbohydrate choices consumed in each meal per day. Then, they
were divided into three groups to plan two sample meals and presented to the class.

Secondly, a sample fruit market, with variety of carbohydrate food items
from 5 groups was designed to evaluate subject’s food estimation skills. Subjects were
asked to estimate food portion sizes and calculate carbohydrate choices in each
serving. Five food groups composed of;

- Starch
- Vegetable
- Fruit
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- One-plate dishes

- Other carbohydrate food items, i.e. beverage, milk, snack and dessert

Specially, the total score of the accuracy in counting carbohydrates and
meal planning was accumulated from all class activities which were 40 points
(10 point in each question with total score of 40 points)

The scoring system for each exercise was:

Right answer : 1 point

Wrong answer : 0 point

Total point : 15 points

The scores were converted to percentage and were classified into 3 levels

as follows:

Low level of knowledge : < 50% correct

Medium level of knowledge : 50 — 75% correct

High level of knowledge : > 75% correct

1.3.1.2 Weekly food intake record
At least weekly 3-day foods records were used to count and
record the unit of carbohydrate consumed. Each subject was assigned to use E-
PORDEE daily food intake record to monitor diet compliance and assess the
individual carbohydrate consumption. The collected data included meal time, food
items and ingredients, portion sizes, and amount of carbohydrate in gram and
carbohydrate choice. In addition, the usual carbohydrate consumption corresponded to
the individual carbohydrate goal was also evaluated and classified into 3 categories
comparing to the appropriate goals as follows; (Total score equals 10 points)
The scoring method was as following by minus 1 point (-1) every 1 carb
choice of Under/Over the goal with actual carbohydrate intake.
Achieved carbohydrate goal carb choice get-0 get 10 points
Under/Over carbohydrate goal carb choice get-1 get 9 points
Under/Over carbohydrate goal carb choice get-2 get 8 points

Under/Over carbohydrate goal carb choice get-3  get 7 points

A W N, O

Under/Over carbohydrate goal carb choice get-4 get 6 points
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Under/Over carbohydrate goal 5 carbchoice get-5 get 5 points
Under/Over carbohydrate goal 6 carb choice get-6 get 4 points
Under/Over carbohydrate goal 7 carb choice get-7 get 3 points
Under/Over carbohydrate goal 8 carb choice get-8 get 2 points
Under/Over carbohydrate goal 9 carb choice get -9 get 1 points

Under/Over carbohydrate goal >10 carb choice get-10 get O points
The scores were converted in terms of percentage and were classified into

3 levels as follows:

Low carbohydrate goal compliance < 50%
Medium carbohydrate goal compliance : 50 — 75%
High carbohydrate goal compliance o >75%

Furthermore, the subject’s dietary intake record compliance was also
considered as the responsibility for performing in 3 days food intake record per week
and the scoring was determined as follows: (Total score equals 10 points)

Record 3 days : 10 points
Record 2 days . 7 points
Record 1 day > 3 points
Not record : 0 point

However, the total score of subject’s dietary intake record compliance in
four periods were totally 40 points. The scores were classified into 3 levels as follows:

Low dietary intake record compliance level . <50%

Medium dietary intake record compliance level : 50— 75%

High dietary intake record compliance level : >75%

1.4 Test Instruments used for evaluating the subject’s attitude for diabetes and
dietary management

The attitude pre-test and post-test questionnaires were developed to
measure subject’s attitude for diabetes and dietary management. Specially, this
questionnaire had already verified by expert for the content validity. The questionnaire
was divided into 2 parts separately as a positive and negative attitude which consisted

of totally 20 questions. Each subject performed the attitude test before and after self-



Fac. of Grad. Studies, Mahidol Univ. M. Sc. (Food and Nutrition for Development /81

learning with the educational website (Appendix G). The closed-end questions of

rating scale with 5 levels of measurement were ranged as follows:

Extremely disagreed : 1 point

Very disagreed : 2 points
Somewhat satisfied : 3 points
Very agreed4 points ; 4 points
Extremely agreed : 5 points

The scores were converted in terms of percentage and were classified into 3

levels as follows:

Low attitude level : < 50% score
Medium attitude level : 50 — 75% score
High attitude level : > 75% score

1.5 Instrument used for evaluating the subject’s satisfaction with the multimedia
diabetes educational website

The questionnaire was used to assess the subject’s satisfaction with the
developed educational website (Appendix H). The satisfaction level was considered in
term of the useful contents aspect, format and design aspect and also the website
motivation aspect. However, the content aspect referred to the agreement and
usefulness of the content with the objectives, languages or wording, and
appropriateness to the target users. The format and design aspect referred to size, font,
color, graphic design and configuration of an overall website. The website usage
convenience referred to the access and self-practicing with the developed educational
website to encourage the subject’s self-learning. And the website motivation aspect
referred to the challenging and interesting while using the developed educational
website. The closed-end questions of rating scale with 5 levels of measurement were
used. Each subject’s comments were also collected.

The rating scale questionnaire was designed as follows:

1 point . Extremely dissatisfied
2 points . Very dissatisfied
3 points . Somewnhat satisfied
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4 points . Very satisfied
5 points . Extremely satisfied

2. Study protocol
2.1 Subject selection and sample size calculation
Thirty-four subjects were invited to participate in this study. They were all
children and adolescents who attended Out-patient Pediatric Endocrine Clinic at
Ramathibodi Hospital and interested in using the multimedia diabetes educational
website.
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) Ability to use the basic computer and internet knowledge
5) Willingness to participate in this study
Exclusion criteria:
1) Type 2 diabetes

2) Unwillingness to continue in this study

Sample size calculation
Sample size estimation was based on the sample size calculation for a single

proportion, as follows: [143]

_|% Vo(l- 1) - zgyVm(l-m )

n
.M
Whereas,
Z, = 5% Type | Error (1.96)
Zg = 95% Confidential (- 1.28)
m; -1y = Expected probability of knowledge improvement 0.25

(25% Expected)

o = Baseline knowledge score 0.16 (From the previous study)
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Therefore, n was calculated to be 30. With +10% dropout rate, total

sample size was estimated to be 33 subjects.

2.2 Study design

The subjects who met the inclusion criteria were informed about the
study’s objectives and procedure and also informed their right and signed the inform
consent for an agreement to take part in the study. For some subjects who were less
than 15 years old, their parents signed the consent form for them. The study was taken
4 periods for 6 weeks (7-10 days per each period). The researcher made an
appointment to see all subjects twice during weekend day to perform KINPORDEE
class orientation prior at period 1 and at the end of period 4. Furthermore, each subject
should take an online self-learning at least 2-3 hours a week at home or school.

The flow chart of the study process is represented in Figure 13

Figure 13 Flow chart of the multimedia diabetes educational website model

Baseline:
Period 0

e Orientation : \

o Introduction of the multimedia educational diabetes website

e Class activity I:
o KAP Pre-Knowledge test
o KAP Pre-Attitude test

o /
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Figure 13 Flow chart of the multimedia diabetes educational website model (Cont.)
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Figure 13 Flow chart of the multimedia diabetes educational website model (Cont.)

e Education : \

o Carbohydrate counting concept

o Self-estimating food portion size
o Carbohydrate unit target and meal distribution
e Assignment and activity I1I:
o Self-estimating food portion size and distribution of
carbohydrate unit for meal planning

o Carbohydrate counting part 3

\ o At least 3 days dietary record /

e Education :
o Review overall self-help meal planning guidelines focus on
carbohydrate counting concept
o Review food exchange list
o Self-estimating food portion size
e Assignment and activity VI:
o Carbohydrate counting part 4
o At least 3 days dietary record
e Class activity II:
o Self-estimating food portion size from sample food and
making an appropriate meal planning using carbohydrate

counting concept

o Post-Knowledge test
o Post-Attitude test
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The study progress details were shown as follows;

PERIOD 0 : MULTIMEDIA DIABETES EDUCATIONAL WEBSITE
INTRODUCTION

(1) KINPORDEE orientation was conducted by researcher and support
team for introducing KINPORDEE website, the multimedia diabetes educational
website instruction related to the study’s objectives.

(2) The subject’s demographic data, medical treatment history, exercise
frequency pattern, computer experience and internet usage pattern were collected as a
baseline data. Anthropometry and dietary intake were also assessed to evaluate
subject’s nutrition status at baseline as follows;

e Weight (Wt), Height (Ht)

e Triceps skin fold thickness (TSF), Biceps skin fold thickness (BSF) and

Mid arm circumference (MAC)

e Food frequency questionnaire, favorite food questionnaire and 24 hours

dietary recall

Beside, some biochemical data were also determined as follows;

e HbAC level

e Fasting blood glucose level

(3) The subject’s knowledge and understanding of meal planning using
carbohydrate counting concept prior to self-learning of the multimedia diabetes
educational website was assessed by using KAP Pre-test questionnaire.

(4) The subject’s attitude towards diabetes and self-care was also assessed
by using Pre-attitude test questionnaire.

(5) Food models were demonstrated to identify portions. Besides, food
estimating skills were presented by using measuring equipments for estimating food
portion sizes focus on a carbohydrate food.

(6) The multimedia diabetes educational website usage was introduced as
following details;

6.1 Self-accessing through the web-based system
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6.2 Online self-learning and self-practicing record to complete evaluation
forms such as e-daily intake record and e-glucose check and record. In addition,
e-nutrition assessment and e-self-glucose monitoring were recommended for all
subjects.

6.3 Others online tools option such as e-food photo gallery, e-food
exchange list and e-bulletin board. And technique to adding, editing and uploading
data into the system such as e-resume and e-daily intake record were explained to each
subjects.

(7) Subjects were assigned to complete a registration and begin with the

introductory lesson as a self-study at home or school.

PERIOD 1: GENERAL DIABETES AND SELF-CARE MANAGEMENT
KNOWLEDGE

(1) Each subject was assigned for online self-learning focusing on some
specific menus as shown below;
1.1 E-POR DEE Public Library
- Reviewed the general diabetes knowledge such as definition, etiology,
and risk factors, complications, treatment, prevention and a relationship between food
intake, amount of insulin, physical activity and blood glucose level
- Reviewed the general diabetes diet knowledge such as a food group,
nutrition labeling and diabetes diet
- Each subject was encouraged to practice each e- practicing exercise
available on the diabetes educational website and a feedback score was determined
through e-PORDEE report.
- 1.2E-POR DEE Clinic
- Each subject was assigned to assess their own nutrition status and energy
requirement to achieve the appropriate meal planning recommendation to set the
carbohydrate unit target for a meal distribution.
- Reviewed a basic self-help meal planning that consists of the main

contents as shown below;
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I. Food exchange system
I1. Carbohydrate containing foods
I11. Carbohydrate counting concept
- Each subject was encouraged to practice each e- practicing exercise
available on the diabetes educational website and the feedback score was determined
through e-PORDEE report.

(2) Each subject was assigned to complete both e-exercise records
episode.1 for assessing their knowledge and understanding about general diabetes with
self care management at the beginning of the week and the basic carbohydrate
counting the end of the week, respectively. The score report was evaluated through
e-PORDEE report.

(3) Each subject was assigned to complete their e-daily food intake record

for e-daily carbohydrate intake was assessed for at least 3 days a week.

PERIOD 2: CARBOHYDRATE COUNTING CONCEPT

(1) Each subject was assigned for online self-learning focusing on the
specific menus as follows;
1.1 E-POR DEE Clinic
- Reviewed meal planning method focusing on carbohydrate counting
concept that consists of the main contexts as belowing;
I.  Carbohydrate counting technique
Il.  Estimating food portion size
1. Reading nutrition fact label
- Each subject was recommended to monitor their blood glucose control
and record by using e-glucose check and record
- Each subject was also encouraged to practice each e-practice exercises
available on the educational website and a feedback score was assessed through
e-PORDEE report.
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1.2 E-POR DEE Supermarket
- Each subject was encouraged to review the food exchange knowledge

and actual food portion size via e-food photo gallery and e-food exchange list.

1.3 E-POR DEE Fitness

- Reviewed the exercise and diabetes guidelines

- Each subject was encouraged to practice e-practice exercise available on
educational website and received a feedback score through e-PORDEE report.

(2) Each subjects was assigned to complete both practical e-learning
record episode.2 for assessing the their knowledge and understanding about the food
portion size estimating for meal planning and the carbohydrate counting technique at
the beginning of the week and the end of week, respectively. The score feedback
report was determined through e-PORDEE report.

(3) Each subject was assigned to complete their e-daily food intake record

for e-daily carbohydrate intake was assessed for at least 3 days a week.

PERIOD 3: ESTMATING A COMPLEX FOOD PORTION SIZE FOR MEAL
PLANNING USING CARBOHYDRATE COUNTING

(1) Each subject was assigned for online self-learning focus on the specific
menus as shown;
1.1 E-POR DEE Clinic
- Each subject was recommended to review the overall self-help meal
planning guidelines focus on carbohydrate counting concept.
- Each subject was recommended to evaluate their nutrition status and
carbohydrate unit target for self-help meal planning.
- Each subject was recommended to monitor their blood glucose control and

also compare with their daily intake and exercise by using e-glucose check and record.

1.2 E-POR DEE Supermarket
- Each subject was encouraged to review the food exchange knowledge

and actual food portion size via e-food photo gallery and e-food exchange list.
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1.3 E-POR DEE Web board
- Each subject was encouraged for joining a web board system to discuss

and make a social networking community between members.

(2) Each subject was assigned to complete both practical e-learning record
episode.3 for assessing their knowledge and understanding about the self-estimating
complex food portion size for meal planning and carbohydrate counting technique
within the first and the end of week, respectively. The feedback score report was
received through e-PORDEE report.

(3) Each subject was assigned to complete their e-daily food intake record

for e-daily carbohydrate intake was assessed for at least 3 days a week.

PERIOD 4: VISUAL ESTMATING FOOD PORTION SIZE FOR MEAL
PLANNING USING CARBOHYDRATE COUNTING

(1) Each subject was assigned for online self-learning focus on the specific
menus as shown;
1.1 E-POR DEE Clinic
- Each subject was recommended to reviewed the overall self-help meal
planning guidelines focus on carbohydrate counting concept
- Each subject was recommended to monitor their blood glucose control
and also compare with their daily intake and exercise by using e-glucose check and

record

1.2 E-POR DEE Supermarket
- Each subject was encouraged to review the food exchange knowledge

and actual food portion size via e-food photo gallery and e-food exchange list

1.3 E-POR DEE Web board
- Each subject was encouraged for joining a web board system to discuss

and make a social networking community between members.
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(2) Each subject was assigned to complete practical e-learning record
episode.4 for assessing their knowledge and understanding about the carbohydrate
counting technique for mixed dishes at the beginning of week. The score report was
received through e-PORDEE report.

(3) Each subject was assigned to complete their e-daily intake record and
evaluated e-daily carbohydrate intake at least 3 days a week.

(4) All subject were scheduled to attend the final class meeting for
evaluating their knowledge and understanding about the self-help meal planning using
carbohydrate counting focus on the specific activities as following;

4.1 Evaluate the subject’s nutrition status as follows;

e Weight (Wt), Height (Ht)
e Tricep skinfold thickness (TSF), Bicep skinfold thickness (BSF)
and Mid arm circumference (MAC)

4.2 Each subject was assigned to complete the class assignment to assess
the accuracy in perception and conceptualization about the estimation of portion size
and carbohydrate counting skill with the provided test food items. In addition, subjects
were also assigned to set their own meal plan according to their carbohydrate target
using the available food items provided.

4.3 The subject’s knowledge and understanding of meal planning using
carbohydrate counting concept after used the multimedia diabetes educational website
was assessed by using KAP Post-test questionnaire.

4.4 Subject’s attitude towards diabetes and self-care was assessed by using
Post-attitude test questionnaire.

4.5 Subject’s satisfaction was assessed for the overall multimedia

educational website by interviewing and completing questionnaires.

3. Data Analysis

- All data were analyzed by using the Statistical Package for the Social
Sciences/Personal computer (SPSS/PC) for window 13.0 and a difference of p <0.05
was considered to be a significant.

- The personal information was determined by descriptive statistics, such as

percentage, mean, and standard deviation.
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- The level of subject’s understanding and accuracy in carbohydrate counting
were determined as percentage, mean, and standard deviation.

- The Chi-square test was used for comparing frequencies or proportions of the
gender, age, educational level, nutrition status and duration of diabetes with
knowledge scores and compliance level.

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

- The anthropometric and dietary intake were evaluated by using repeated
measure ANOVA (Post hoc Bonferroni)

- The subject’s satisfaction with the multimedia diabetes educational website

was determined as percentage, mean, median, and standard deviation.
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CHAPTER V
RESULTS

This study is conducted to develop a multimedia diabetes educational
website for gathering diabetes knowledge and self-help meal planning based on the
basic carbohydrate counting concept. Moreover, this developed website was
determined the effectiveness of online self-learning in type 1 diabetic children and
adolescents. Therefore, the results of this study are presented according to the

sequence of the study as phase 1 and phase 2.

5.1 Phase 1: Development of the diabetes educational website

KINPORDEE website was tested on an overview, operation and
understanding of online self-learning by 10 example users and after that the experts in
related field of study had provided some comments. KINPORDEE website final
version was constructed to provide general diabetes knowledge and healthy diet
emphasizing on carbohydrate counting concept. It mainly consisted of 3 menus
including the following;
5.1.1 Public library

- General information about diabetes and self-care management,
public contents providing general diabetes knowledge emphasized on diabetes self-
care management. The specific topics were consisted of topics such as diabetes
definition and risk factors, diabetes complication, signs and symptoms, behavior
modification for improving diabetic control, self-monitoring blood glucose and
exercise with diabetes. (Figure 14)

- General information about healthy diet for diabetes, public contents
providing the dietary guidelines for diabetes, emphasized on how to making a healthy
diabetes food choice. The specific topics were consisted of topics such as 5 food
groups and food pyramid recommendation, food guide for diabetes and food label

reading. (Figure 15)



Urarak Chantima Result/94

However, e- practicing exercises for each topic were available on the

diabetes educational website for online self-learning. (Figure 16)
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5.1.2 The self-help guidelines for meal planning using carbohydrate counting

- Nutrition assessment and self-help meal planning using a basic
carbohydrate counting, provided subject’s self-nutrition assessment and meal
planning. These specific menus were composed of easy-steps for self help meal
planning using carbohydrate counting, emphasized on how to identify and select a
carbohydrate food choice properly. Moreover, steps in calculating and counting
carbohydrate were included. (Figure 17-20.)

However, e- practicing exercises for each topic were also available on the

diabetes educational website for these online self-learning contents.
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Figure 20 KINPORDEE website; E-daily intake record

5.1.3 The database site of food exchange lists and food photo gallery for counting
carbohydrate
These food exchange lists database and food photo galleries (Figure 21,
22) were focused on food groups which contain carbohydrate, in order to provide
dietary information to users regarding to the amount of carbohydrate in variety of food
items for carbohydrate counting. Many references were used to identify each food
nutrient values.
The food exchange lists application menu was composed of 11 different
food groups with 1114 food items;
Food group Number of food items
1) Starch 191 items
2) Fruit 66 items
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Milk
Vegetable

3)
4)
5)
6)
7)
8)
9)

10) Other dessert/miscellaneous

Fast-foods
One-plate/set-plate dish
Snack

Drink and beverage
Thai dessert

11) Ready-to-eat food and condiment.
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63 items
35 items
140 items
131 items
234 items
88 items
84 items
50 items
32 Items

WA La’lms'a’mn'am vJ WnAtey it Agaden...

)

\! JOYU E QEN 2
Y

e-Food exchangé list)

duzdesm | v

1AM

NERHRRERRITRE]

£ Wanaesaewl mdwu(Alaeesei  TusAu(ndy) Tmlu(nsu) mslAesa(nsy) msTlnesa(uia
hwiu 1 148 f g} 1 22 1
tusdionn 19w 78 i 5 3 7 0
dmin 1 150 ? 4 17 1
dulany 1 178 11 6 [}
dnismny 13 565 17 80 5
iy 1 161 9 11 1
digesm 1 122 8 8 1
Fuullliim 19w 139 4 22 1

Figure 21 KINPORDEE website; food exchange lists database
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5.2 Phase 2: Evaluation the effectiveness of the diabetes educational
website

5.2.1 Baseline data of the study subjects

Study subjects

Initially 41 type 1 diabetic children and adolescents, who attended Out-
patient Pediatric Endocrine Clinic at Ramathibodi Hospital, were recruited for the
study. Seven subjects (17.1%) dropped out at week 1 and 2, respectively. The most
common reason for dropout had given by dropped subject was a lack of time (9.8%),
whereas one subject (2.4%) could not be contacted and two remaining subjects (4.9%)
were taking on the university entrance examination. However, no significant
information was sustained from them. Therefore, only the data from remaining 34
subjects were used to evaluate the results. The personal characteristics of the study
subjects as follows; (Table 10-12)

Table 10 Baseline demographic characteristics of the subjects

Characteristics n %
Age (Years)
12-15 20 58.8
16-19 14 41.2
Mean = 14.32; SD = 2.34; Min = 12; Max = 19
Gender
Male 12 35.5
Female 22 64.7
Religion
Buddhism 32 94.1
Islam 1 2.9
Sikh 1 2.9
Education level
Primary school 12 35.3
Secondary school 9 26.5
High school 11 32.4
Bachelor degree 2 5.9
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Table 10 Baseline demographic characteristics of the subjects (Cont.)

Characteristics n %

Family history of diabetes

Yes 16 47.1

No 18 52.9
Parent status

Living together 27 79.4

Divorce 6 17.6

Others 1 2.9

Subijects living with

Father and mother 26 76.5
Father or mother 7 24.6
Relatives 8 3.1

Parent’s occupation

Subject’s father
Government’s employee 7 20.6
Private company’s employee 9 26.5
Owner business 15 441
Freelance employee 2 5.9
Others 1 2.9

Subject’s mother
Housewife 11 324
Government’s employee 3 8.8
Private company’s employee 8 23.5
Owner business 9 26.5
Freelance employee 2 5.9
Others 1 2.9
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Table 10 Baseline demographic characteristics of the subjects (Cont.)

Characteristics n %

Parent’s education

Subject’s father

Primary school (P1-P4) 1 2.9
Primary school (P5-P6) 1 2.9
Secondary school (M1-M3) 1 2.9
Secondary school (M4-M6) 3 8.8
Diploma/Certificate 11 32.4
Bachelor degree and higher 16 47.1
Unknown” 1 2.9

Subject’s mother
Primary school (P1-P4) 5 14.7
Primary school (P5-P6) 2 59
Secondary school (M1-M3) 4 11.8
Secondary school (M4-M6) 2 5.9

7

Diploma/Certificate 20.6
Bachelor degree and higher 13 38.2
Unknown* 1 2.9

Average family income per month

< 10,000 Baht 5 14.7
10,000 — 19,999 Baht 6 17.6
20,000 — 29,999 Baht 7 20.6
30,000 — 39,999 Baht 5 14.7
40,000 — 49,999 Baht 4 11.8
> 50,000 Baht 7 20.6

“Unknown because father and mother died

Demographic characteristics
Majority of the subjects were female with 22 females and 12 males. The

age range was 12-19 years and 58.8% of the subjects aged between 12-15 years old.
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The mean age of the subjects was 14.32 + 2.34 years. Most of the subjects (94%) were
Buddhism and 2.9% were Islam and Sikh. About 35.5% and 32.2% were in primary
and high education level, respectively. The Over half (52.9%) didn’t have diabetes
family history. Most of them (76.5%) live together with their parents, whereas 24.6%
live with either father and mother and other 3.1% live with their relative. Moreover,
44.1% of most fathers have their own business, whereas 32.4% of mothers were
housewife, Parent’s education background are mostly bachelor degree about 47.1%,
38.2% of fathers and mothers, respectively.. However, 20.6% of families have average
income at 20,000 — 29,999 baht/month and more than 50,000 baht/month.

Table 11 Diabetes history and practice of the subjects

Diabetes history and practice n %

Diabetes duration (years)

< 1 years 2 5.9
1-5 years 16 47.1
6-10 years 7 20.6
> 10 year 9 26.5

Mean =5.76; SD =4.18; Min=1; Max =13

Insulin injection

Syringe 19 55.9
Pen 11 32.4
Syringe and pen 1 2.9
Insulin pump 3 8.8
Using glucometer for monitoring blood
glucose
Yes 34 100

Ability of self monitoring blood glucose
Yes 33 97.1
No 1 2.9
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Table 11 Diabetes history and practice of the subjects (Cont.)

Result/104

Diabetes history and practice n %
Frequency of blood glucose monitoring
(times/day)
0 times/day 0 0
1-2 times/day 9 26.5
3-4 times/day 25 735
Mean = 3.35; SD=1.01; Min=2; Max =6
Frequency of hypoglycemic episodes”
Seldom 6 17.6
1-2 times/week 26 76.5
3-4 times/week 1 2.9
> 4 times/week 1 2.9
" Lowest blood glucose (mg/dl): Mean = 54.71;
SD = 8.87; Min = 40; Max =70
Time of blood glucose monitoring
Before breakfast 22 84.6
After breakfast 0 0
Before lunch 11 42.3
After lunch 0 0
Before dinner 23 88.5
After dinner 3 115
Bedtime 13 50
Before exercise 1 3.8
After exercise 1 3.8
When hyperglycemia 4 15.4
When hypoglycemia 9 34.6
Others, 3 a.m. 3 115
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Table 11 Diabetes history and practice of the subjects (Cont.)

Diabetes history and practice n %

Fasting blood glucose (mg/dl)

< 130 mg/d 23 67.7
130-150 mg/d| 6 17.6
> 150 mg/dl 5 14.7

Mean = 123.56; SD = 24.20; Min = 86; Max = 186
Glycosylated hemoglobin (HbA1C)

<8% 7 20.6
8-10 % 17 50.5
>10-12 % 9 26.5
>12 % 1 2.9

Mean = 9.28; SD = 1.53; Min =6.4; Max =12.6

Do you control diet for blood glucose control

Yes 25 73.5

No 9 26.5
Physical activity

Not exercise 9 26.5

1-2 times/week 14 41.2

3-5 times/week 9 26.5

> 5 times/week 2 5.9

Mean =2.77; SD =1.18; Min=0; Max =5

Diabetes history and practice

Nearly half of them were diagnosed diabetes for 1-5 years. Mean diabetes
duration of the subject is 5.76+4.18 years. All subjects had glucometer for monitoring
their blood glucose with an average 3.35+1.01 times per day. More than 80% of
subjects did self monitoring blood glucose before breakfast and dinner. Most subjects
had controlled their diet for diabetes control which derived suggestion mainly from the
doctors, nurses, and dietitians. Besides, 76.5% had hypoglycemic episodes 1-2
times/week and 41.2% did some physical activity at least 1-2 times/week. For

glycemic control, an average glycosylated hemoglobin (HbA;C) was 9.28 + 1.53%.
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About half (50.5%) of subjects were grouped according to the average HbA;C levels,
8- 10% in the fair level, whereas 67.7% has an average fasting blood glucose level less
than 130 mg/dl. The diabetes history and practice was shown in Table 11.

Table 12 Subjects’ opinions on diet and carbohydrate counting

Subjects’ opinions n %

Have you known about carbohydrate counting

Yes 18 52.9

No 15 44.1

Not sure 1 2.9
Have you learned carbohydrate counting within 1 year

Yes 18 52.9

No 16 47.1

Not sure 0 0

What do the subjects think about the objective of

carbohydrate counting?

Meal planning 22 64.7
Diet control 21 61.8
Blood glucose control 23 67.6

What is the subject’s expectation from carbohydrate

counting learning?

Appropriate dietary intake 26 76.5
Various food choice 3 8.8
Appropriate weight 10 29.4
Normal blood glucose 29 88.3
Be healthy 28 82.4

Subjects’ opinions on diet and carbohydrate counting

About 52.9% of subjects had known and learned about carbohydrate
counting within 1 year, whereas other 47.1% have never learned this knowledge
before. The main subject’s opinion about the objective of carbohydrate counting is

blood glucose control (67.6%). The subjects’ expectations of carbohydrate counting
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learning are controlling normal blood glucose (88.3%) and be healthy (82.4%) as
shown in Table 12.

Table 13 Baseline anthropometric data of the subjects

Anthropometric Total Male Female Normal
data (n=34) (n=12) (n=22) criteria”

Weight (kg) 52.57 +13.94 54.79 £20.16° 51.97 +9.36" F29.4-578
M 28.1-67.4

Height (cm) 157 £9.29 156.82 £ 13.85* | 157.43 £6.10° F
138.8 - 164.2

M

135.1-177.6

Weight for age

o 1.04 +1.50 1.05 +2.06 1.03+1.15 15t0+15
Z-scores
Height for age
" 0.33+1.07 -0.31+1.13 0.68 £0.88 15t0+15

Z-scores

Weight for

height 0.88 +1.67 1.44 +2.15 0.57+£1.30 15t0+15

Z-scores

Mid arm

circumference 25.63 £4.44 24.01+8.21 25.34 £3.63 N/A

(cm)

Biceps skinfold

thickness (mm) | 12.71 +6.34 9.80 + 5.47 1430 +6.31 N/A

Triceps skinfold

thickness (mm) | 21.05+954 | 16.05+9.46 2278 +9.45 N/A

Data are presented as mean £ SD

b Superscripts defined as significantly difference at p-value <0.05 by using

Independent —Sample T-test method

"Reference of Department of Health, Ministry of Public Health [130]

™ Calculated using INMU-Nutristat program [140] as Z-scores of the nutritional

center for Health Statistics reference according to sex for determining of the

nutritional status.
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Subjects’ nutritional Status

Anthropometric data

Result/108

Mean anthropometric data and Z-scores of weight for age, height for age

and weight for height of the subjects both male and female are shown in Table 13.

Mean Z-scores of weight for age, height for age and weight for heights of all subjects

both male and female are in normal range. However, there were a significantly

difference between male and female for weight and height.

However, the distribution of baseline weight for height Z-scores level

show that most 24 subjects (70.6%) were in a normal growth range, whereas only one

subject (2.9%) was overweight, 6 subjects (17.6%) were begin obese and 3 subjects

(8.8%) were obese. Frequency distributions of baseline Z-scores weight for height are

shown in Table 14.

Table 14 Frequency distribution of baseline weight for height Z-scores

Weight for

height Total (n=34) | Male (n=12) | Female (n=22) Normal
7 scores n (%) n (%) n (%) criteria®
>3.0 3(8.8) 3(25.0) 0 (0) Obesity
>2.0t03.0 6 (17.6) 1(8.3) 5(22.7) Begin obese
>15t02.0 1(2.9) 0 (0) 1(4.5) Overweight
-1.5t0 1.5 24 (70.6) 8 (66.7) 16 (72.7) Normal
<-15t0-20 0 0 0 Slightly
underweight
<-20 0 0 0 Underweight

Data are presented in the number and the percentage (%) is shown in the parenthesis

* Reference of Department of Health, Ministry of Public Health [130]
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Subject’s food consumption patterns

Moreover, subjects’ food consumption patterns (Table 15) were evidenced
by meal patterns and favorite foods questionnaire, food-frequency questionnaire, and
24 hours dietary record before assessing KINPORDEE website. About 32.4% of
subjects normally both 3 and 4 meals/day, others had 3 meals/day (26.5%) and 6
meals/day (8.8%), respectively. Over half of parents or relative (58.2%) prepared food
for them and 29.4%, 11.8% were food shop and caregiver prepared meal for them.
About half was eating outside 3-4 times per month. More than half of them (61.8%)
stated there was a difference of dietary intake between school days and weekend
which trended to eat more during the holidays. Their food patterns were mainly rice,
bread, fried food recipes with lean meat and vegetable oil. Interestingly, more than
half (58.8%) of subjects consumed 2 ladles of rice exchanges per meal by mean of
2.31£0.70 exchanges per day.

Most subjects often consumed green-leaf vegetables, low sweeten fruits and
always drank some milks everyday (94.1%), especially low fat milk by mean of 2.21
+ 0.81 exchanges per day. However, they sometimes had some soft drink, salty snack
and bakery. And most of them seldom had Thai dessert; some sweeten snack and fast

foods.

Table 15 Subject’s food consumption patterns

Food consumption patterns n %

Number of meals/day

3 9 26.5

4 11 32.4

5 11 324

6 3 8.8
Food preparation

Parent/relative 20 58.8

Caregiver 4 11.8

Food shops 10 29.4
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Table 15 Subject’s food consumption patterns (Cont.)

Food consumption patterns n %

Frequency of outside eating

1-2 times/month 3 8.8
3-4 times/month 17 50.0
>4 time/month 14 41.2

Difference of dietary intake between school days and

weekend day

Not difference 26 76.5
Difference 3 8.8
Average amount of rice consumption
1.5 ladles/meal 4 11.8
2 ladles/meal 19 55.9
2.5 ladles/meal 1 2.9
3 ladles/meal 9 26.5
> 4 ladles/meal 1 2.9

Mean = 2.31; SD =0.70; Min=1.5; Max =5

Frequency of having vegetable consumption

Everyday 20 58.8

Sometimes 14 41.2
Frequency of having fruit consumption

Everyday 23 4

Sometimes 11 19

Frequency of snack consumption

Never 7 20.6
Everyday 10 29.4
Sometimes 17 50

Frequency having dessert consumption
Never 19 55.9
Sometimes 15 44
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Table 15 Subject’s food consumption patterns (Cont.)

Food consumption patterns n %

Frequency having bakery consumption
Never 9 18.1
Sometimes 25 78.1

Frequency having soft drink consumption

Never 14 41.2
Everyday 4 11.8
Sometimes 16 471

Frequency having fast food consumption

Never 5 14.7

Sometimes 29 85.3
Frequency having milk consumption”

Everyday 32 94.1

Sometimes 2 5.9

" Daily milk consumption (exchange/day): Mean = 2.21 ;
SD=0.81; Min=1; Max =4

Dietary intake requirement

Mean dietary intake requirements of subjects, age 12-15 years and 16-19
years were presented in Table 16-17. Their mean dietary intake requirements were
2114.14 £ 266.5 and 2265.71 £ 333.13 kcal/day, respectively. The mean carbohydrate
choices requirements were 17.85 = 2.60 and 18.06 = 2.57 carb choices/day,
respectively. The mean protein intake requirements were 108.08 + 14.52 and 110.22
+ 15.41, respectively. The mean protein intake requirements were 108.08 + 14.52 and
110.22 £+ 15.41 gram/day, respectively. And the mean fat intake requirements were
72.18 £9.66 and 75.77 + 11.04 gram/day, respectively.
Baseline dietary intake

The baseline dietary intakes of the subjects, age 12-15 years and 16-19
years were presented in Table 16-17. Their mean energy intakes at baseline were
1634.45 £+ 310.5 and 1869.21 + 441.17 kcal/day, respectively. Whereas, the mean
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carbohydrate choices at baseline were 13.55 + 2.72 and 15.79 + 2.59 carb choices/day,
respectively. The mean protein intake requirements were 80.35 + 25.02 and 78.50 £
21.64 gram/day, respectively. And the mean fat intake requirements were 57.94 +
16.22 and 69.75 = 30.43gram/day, respectively. The caloric distribution percentage
(carbohydrate: protein: fat) of both age groups were 50.72: 19.56: 32.27 and 50.84:
16.88: 32.91, respectively which only fat was inappropriate intake.

Changes of subject’s dietary intake at different time points

Comparison of the mean dietary intake requirement and mean dietary
intake at different time-points of two different age groups are presented in Table 16-
17. All subjects’ dietary intakes, amount of protein, fat and carbohydrate at different
time points were significantly difference overall in their mean dietary requirement
(p<0.05). For the subjects who were 12-15 years. There were a significantly different
in energy intake of baseline and final period. For daily energy intake, there was no
significant difference among baseline, period 1 and period 3 similar to daily amount of
fat intake. In the other hands, there was no significant difference among carbohydrate
choices intake during a study period and also significantly different with their mean
carbohydrate target (p<0.05). Daily protein intake and protein caloric distribution were
significant difference from baseline to the final period (p<0.05).

For the subjects who were 16-19 years. There were no significantly
different in energy intake at different time points. And there was no significant
difference among carbohydrate choices intake during a study period and their mean
carbohydrate target (p<0.05). Daily protein and fat intake were no significant
difference from baseline to the final period (p<0.05). Besides, there were no
significant difference overall in different time points.

Regarding to all study subjects, most subjects (88.2%) had under dietary
intake compared with their individual dietary requirements. And only 4 subjects
(11.8%) had over dietary intake, especially 3 obesity subjects and only one subject

who were grouped of age in 16-19 year and 12-15 vyears, respectively.
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Changes of subject’s individual dietary intake comparing with the energy
requirement at different time points

As shown in Table 18, the energy requirement range of overall subjects
was 1760 — 2642 Kcal/day. At baseline, the energy intake of most subjects (85%) were
lower than their energy requirement, whereas 12% and 3% of subjects consumed
energy intake higher than their energy requirement and achieved their energy
requirement, respectively. During the first period, most subjects (91%) consumed
energy intake lower than their energy requirement, while there were 76% of subjects
who still consumed energy intake lower than their energy requirement at the second
period until the final period. However, there was no subject achieved their energy
requirement and 24% of subjects consumed energy intake higher than their energy
requirement at second period. While the number of subjects achieved their energy
requirement increased to 12% at third period and decreased to 9% at the final period.
Moreover, there were 12% and 17% of subjects who consumed energy intake higher
than their energy requirement at the third period and the final period.

Table 18 Frequency of the individual energy intake of 34 subjects compared to their

individual energy requirement at different time-points

Energy Under-energy Achieved Over- energy

Time point requirement | requirement energy requirement
range n (%) requirement n (%)

(Kcal/day) n (%)

Baseline 29 (85) 1(3) 4 (12)
Period 1 31 (91) 1(3) 2 (6)
Period 2 1760 - 2642 26 (76) 0 (0) 8 (24)
Period 3 26 (76) 4 (12) 4 (12)
Period 4 26 (76) 3(9) 5(17)

Changes of subject’s anthropometric data at baseline and final period
As shown in Table 19, there was no significant difference in the mean

anthropometric data from baseline and the end of the study. However, regarding to the
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weight for height Z-scores level at final period show that most 24 subjects (70.6%)

were in a normal growth range, whereas two subject (5.9%) was overweight,

5 subjects (14.7%) were begin obese and 3 subjects (8.8%) were obese as shown in

Table 20.

Table 19 Mean anthropometric data of 34 subjects at baseline and final period

Anthropometric Baseline Final period
(n=34) (n=34)

Weight (kg) 52.57 + 13.94 52.63 + 13.99
Height (cm) 157 +9.29 157.08 + 9.25
Weight for height Z-scores 25.63 +4.44 25.71+4.49
Mid arm circumference (cm) 12.71 +6.34 13.02 + 7.09
Triceps skinfold thickness 21.05+9.54 21.70 £ 10.22
(mm)

Data are presented as mean + SD

Table 20 Mean weight for height Z-scores at baseline and final period of 34 subjects

Weight for height Baseline Final period o
Normal criteria*
Z-scores (n=34) (n=34)

> 3.0 3(8.8) 3(8.8) Obesity

>2.0t03.0 6 (17.6) 5(14.7) Begin obese

>15t02.0 1(2.9) 2(5.9) Overweight

-15t0 1.5 24 (70.6) 24 (70.6) Normal

0 0 Slightl

<-15t0-2.0 ’ y
underweight

<-2.0 0 0 Underweight

Data are presented in the number and the percentage (%) is shown in the parenthesis
* Reference of Department of Health, Ministry of Public Health [130]




Fac. of Grad. Studies, Mahidol Univ. M. Sc. (Food and Nutrition for Development) /117

Changes of subject’s mean HbA1C level classified by glycemic control level at
different time points

At baseline, about half of subjects were in the fair level of glycemic
control, mean HbA1C level was 9.01 + 0.59%. There were a significantly different
among the glycemic control level in baseline (p<0.05). Interestingly, there was no
significant different among the glycemic control level in the final week. Group of
good glycemic control (26.5%) had lower tendency of HbA1C, by mean of 7.02 +
0.79% and the group of poor glycemic control (17.6%) had lower tendency of HbA1C,
by mean of 10.63 + 0.44%. However, about 17.6% of fair glycemic control group had
lower tendency of HbA1C, by mean of 10.63 + 0.44% compared with 26.5%, mean
11.00 + 0.61% from baseline. Nevertheless, HbA1C level was increased to 14.40 +
1.56%, about 11.8% of very poor glycemic control group increased by comparing with
baseline (Table 19). Nevertheless, there are no significantly difference between

baseline and the end of the study as show Table 21.

Table 21 Comparisons of the subject’s mean HbA1C level between baseline and at the
end of the study

Glycemic control level HbA1C (%)
Baseline (%) 9.28+1.53
At the end of the study (%) 9.46 + 2.33
Change from baseline (%) +0.18 (P > 0.05)

Data are presented as mean = SD
" Superscript defined as no significantly difference (p-value >0.05) by using Student’s

t tests
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Table 22 Comparison of the subject’s mean HbAI1C level classified by glycemic
control level comparing between baseline and at the end of the study

Baseline” End of study
Glycemic control level
n(%) | HObALC (%) n (%) HbALC (%)
<8% 7(206) | 7.29+0.63 9 (26.5) 7.02 £0.79
>8% and <10% 17(50.5) 9.01 +£0.59 15 (44.1) 9.15+0.61
>10% and < 12% 9(26.5) | 11.00+0.61 | 6(17.6) | 10.63+0.44
> 12% 1(29) | 1260+0.00 | 4(11.8) | 14.40+156

Data are presented as mean + SD
" Superscript defined as significantly difference at p-value <0.05 by using Chi Square
method

5.2.2 Subject’s knowledge and understanding of diabetes and meal planning
using carbohydrate counting concept

The assessment of the subject’s knowledge and understanding diabetes
self-care and meal planning using carbohydrate counting concept were evaluated by
using validated KAP Pre-test and post test questionnaires and weekly carbohydrate
counting exercises including a final class practicing. The level of knowledge and
understanding scores were divided into 3 levels; low (< 50% correct), medium (50 —
75% correct), high (> 75% correct).

5.2.2.1 Knowledge and understanding of diabetes and meal planning
using carbohydrate counting before and after using KINPORDEE website (Pre-
test VS Post-test): KAP (Table 23, 24)

The results of this study show that before assessing KINPORDEE website,
most subjects (52.9%) had moderate knowledge level. The mean KAP Pre-test score
was 20.65 + 4.34. Whereas, 35.3% and 11.8% of the subject had high and low
knowledge level, respectively. However, after using KINPORDEE website, subject’s
knowledge and understanding scores were improved. There was no subject with low

knowledge level. And most subjects (76.5%) had high knowledge level and other



Fac. of Grad. Studies, Mahidol Univ. M. Sc. (Food and Nutrition for Development) /119

subjects (23.5%) had moderate knowledge level. The mean KAP Post-test score was
25.06 £ 2.98. Furthermore, comparison of both pre and post knowledge score was
found that there were significant difference between the knowledge and understanding
score before and after using KINPORDEE website.

Table 23 Number and percentage of subject’s knowledge and understanding level
about diabetes and meal planning using carbohydrate counting before and after using
KINPORDEE website (Pre-test VS Post-test): KAP

Diabetes knowledge and meal planning

using carbohydrate counting level

Low Medium High

n (%) n (%) n (%)
Pre-test 4(11.8) 18 (52.9) 12 (35.3)
Post-test 0 (0) 8 (23.5) 26 (76.5)

Table 24 Comparison the score of subject’s knowledge and understanding of diabetes

and meal planning using carbohydrate counting between KAP Pre-test and Post-test

Knowledge score” Pre-test Post-test
Mean+ SD 20.65+4.34 25.06 + 2.98%
Median 21.00+4.31 25.00+ 2.98°
Minimum 11 18
Maximum 27 29

Data are presented as mean + SD, ~ Total knowledge score equal to 30.

% Superscript defined as significantly difference from pre-test at p-value <0.01 by using

pair’s student t-test

Comparison of KAP Pre and Post test levels of the study participants

The results indicate that before assessing KINPORDEE website, about
44.1% subjects had high knowledge (K) level and other subjects (38.2 and 17.6%) had
medium and low knowledge level, respectively. Whereas, more than half of subjects
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(64.7%) had high knowledge level and other 35.5% subjects had medium knowledge
level after study period and no subjects had low knowledge level.

For subject’s attitude (A) level, 38.2% of the subjects had both medium
and high attitude level and 23.5% had low attitude level for Pre-test, however
surprisingly most subjects (91.2%) had high attitude level and only 8.8% subjects had
medium attitude level for Post-test.

And subject’s practicing (P) level, about half of subjects (50.5%) had
medium practicing level and others (26.5% and 23.5%) had medium and low
practicing level, respectively for Pre-test. Whereas, about 76.5% subjects had high
practicing level and another 23.5% subjects had medium practicing level for Post-test.

Number and percentage of subject’s comparing KAP scores are presented in Table 25.

Table 25 Number and percentage of subject’s knowledge and understanding
comparing KAP score about diabetes and meal planning using carbohydrate counting
before and after using KINPORDEE website (Pre-test VS Post-test)

Diabetes knowledge and meal planning
Level using carbohydrate counting score
Pre-test n (%) Post-test n (%)

Knowledge (K)

Low 6 (17.6) 0 (0)

Medium 13 (38.2) 12 (35.5)

High 15 (44.1) 22 (64.7)
Attitude (A)

Low 8 (23.5) 0 (0)

Medium 13 (38.2) 3(8.8)

High 13 (38.2) 31(91.2)
Practice (P)

Low 8 (23.5) 0 (0)

Medium 17 (50.5) 8 (23.5)

High 9 (26.5) 26 (76.5)
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Comparisons of knowledge level before and after using KINPORDEE website
classified by age, sex, education level, diabetes duration and diabetes diet
education experience within 1 year

As shown in Table 26, the overall subjects’ knowledge level classified by
age, sex, education level, diabetes duration and diabetes diet education experience
within 1 year before assessing KINPORDEE website show that there was statistically
significant for age and education level. Interestingly, about 71.4% of diabetes
adolescent (16-19 years) had high knowledge level and no one had low knowledge
level, whereas only 10% of diabetes children (12-15 years) had high knowledge level
and other 70%, 20% had medium and low knowledge level, respectively. Additionally,
the most subjects who study in high school and higher level (76.9%) had high
knowledge level and also no one had any low knowledge level. In other words, there
were only 22.2% secondary school subjects and no one from primary school had high
knowledge level.

After self-learning with KINPORDEE website, (Table 27) no statistically
significant differences were found among the subject’s categories. Interestingly, there
was no low knowledge level for each category. In the other hands, the most subjects
(76.5%) had high knowledge level and only 23.5% subjects had medium knowledge

level.
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1 year
Pre-test knowledge level Total p-

Low Medium High value

n (%o) n (%o) n (%o)
Gender ‘ ‘ ‘
Male 2 (16.7) 5(41.7) 5(41.7) 12 (35.3)
Female 2(9.1) 13 (59.1) 7 (31.8) 22 (64.7) | 0.595
+ |
12-15 years 4 (20.0) 14 (70.0) 2 (10.0) 20 (58.8)
16-19 years 0 (0) 4 (28.6) 10 (71.4) 14 (41.2) | 0.001°
Education level ‘ ‘ ‘
Primary school 2 (16.7) 10 (83.3) 0 (0) 12 (35.3)
Secondary school 2 (22.2) 5 (55.6) 2 (22.2) 9(26.5) | 0.001%
High school and 0(0) 3(23.1) 10 (76.9) 13 (38.2)
higher
Diabetes duration ‘ ‘ ‘
1-5 years 1(5.9) 11 (64.7) 5(29.4) 17 (50.0)
6-10 years 2 (25.0) 4 (50.0) 2 (25.0) 8(23.5) | 0.372
> 10 year 1(11.1) 3(33.3) 5 (55.6) 9 (52.9)
Yes 1(6.3) 5(31.3) 10 (62.5) 16 (47.1)
No 3(16.7) 13 (72.2) 2 (11.1) 18 (52.9) | 0.007
Pre-test knowledge level
Total 4 (11.8) 18 (52.9) 12 (35.3) | 34(100.0)

Data are presented in the number and the percentage (%) is shown in the parenthesis

% Superscript defined as significantly difference at p-value <0.05 by using Chi Square

method
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Table 27 Comparison of subject’s Post-test knowledge level classified by age, sex,

education level, duration of diabetes and diabetes diet education experience within

1 year
Post-test knowledge level Total p-value

Low Medium High

n (%o) n (%) n (%)
Gender ‘ ‘ ‘ ‘ ‘
Male 0(0) 4 (33.3) 8(66.7) | 12(35.3)
Female 0 (0) 4(18.2) | 18(81.8) | 22(64.7) | 0.320
. |
12-15 years 0 (0) 7(35.0) | 13(65.0) | 20 (58.8)
16-19 years 0 (0) 1(7.1) 13(92.9) | 14 (41.2) | 0.059
Education level ‘ ‘ ‘ ‘ ‘ ‘
Primary school 0 (0) 4 (33.3) 8 (66.7) | 12 (35.3)
Secondary school 0 (0) 3(33.3) 6 (66.7) 9 (26.5) 0.231
High school and higher 0 (0) 1(7.7) 12 (92.3) | 13(38.2)
Diabetes duration ‘ ‘ ‘ ‘ ‘ ‘
1-5 years 0 (0) 3(17.6) | 14(82.4) | 17 (50.0)
6-10 years 0(0) 3 (37.5) 5(62.5) | 8(235) | 0.548
> 10 year 0 (0) 2 (22.2) 7(77.8) | 9(26.5)
Diabetes diet education experience in 1 year ‘
Yes 0(0) 3(18.8) 13 (81.3) | 16 (47.1)
No 0 (0) 5(27.8) | 13(72.2) | 18(52.9) | 0.536
Post-test knowledge level
Total 0 (0) 8(235) | 26(76.5) | 34 (100.0)

Data are presented in the number and the percentage (%) is shown in the parenthesis

% Superscript defined as significantly difference at p-value <0.05 by using Chi Square

method
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Comparison of subject’s Pre and Post test knowledge of diabetes meal planning
using carbohydrate counting score

As shown in Table 28, by comparing the score of knowledge between Pre
and Post test across specific categories of subject’s education level, diabetes duration
and diabetes diet education experience within 1 year, the results were found that the
subject increased their knowledge score significantly. For sub-categories of the
education level, there was statistical significance especially for primary (p<0.01) and
secondary school (p<0.05), but no statistically significant pattern was found in high
school and higher level. Additionally, there was only statistically significant for the
subjects who had 1-5 years diabetes duration (p<0.05), whereas there were no
significant difference for others diabetes duration. Furthermore, significant difference
was also found in both subjects who had learned about diabetes diet (p<0.02) and who

had never learned within 1 year (p<0.01).

Table 28 Comparison of subject’s Pre and Post diabetes knowledge score based on the

education level, diabetes duration and diabetes diet education experience

KAP diabetes knowledge score ~ p-value
Education level ‘ ‘ ’ ‘ ‘ ‘
Primary school Pre- knowledge test 18.25+ 3.19
(n=12) Post-knowledge test 23.83+ 3.04 0.000°
Secondary school Pre- knowledge test 19.11+4.43
(n=9) Post-knowledge test 23.89+ 2.85 0.003%
High school and higher | Pre- knowledge test 23.92+ 3.20
(n=13) Post-knowledge test 27.00£ 2.00 0.545

Data are presented as mean + SD, ~ Total score was 30
% Superscript defined as significantly difference at p-value <0.05 by using pair’s

student t-test
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Table 28 Comparison of subject’s Pre and Post diabetes knowledge score based on the

education level, diabetes duration and diabetes diet education experience (Cont.)

KAP diabetes knowledge score - p-value
Diabetes duration ‘ ‘ ‘ ‘ ‘
1-5 years Pre- knowledge test 20.47+ 3.50
(n=17) Post-knowledge test 25.00+ 2.82 0.020°
6-10 years Pre- knowledge test 19.38+ 4.47
(n=8) Post-knowledge test 24.38+ 3.07 0.070
> 10 year Pre- knowledge test 22.11+5.62
(n=9) Post-knowledge test 25.78+ 3.38 0.129
Diabetes diet education experience in 1 year ‘ ‘
Yes Pre- knowledge test 22.56+ 4.18
(n=16) Post-knowledge test 26.12+ 2.39 0.0172
No Pre- knowledge test 18.94+ 3.83
(n=18) Post-knowledge test 24.11+ 3.20 0.000°

Data are presented as mean + SD, ~ Total score = 30

% Superscript defined as significantly difference at p-value <0.05 by using pair’s

student t-test

5.2.2.2 Carbohydrate counting knowledge from weekly E-exercise

assignments

The results as shown in Table 29, the mean percentage scores of self-care
diabetes knowledge were 65.14 + 15.10, 62.24 + 17.26, 67.94 + 16.84 and 59.50 +
16.38 in period 1, 2, 3 and final period, accordingly. However, according to the level
of self-learning knowledge scores were also divided into 3 levels; low (< 50% correct),
medium (50 — 75% correct), high (> 75% correct). The results are presented that the
most subjects (58.8%, 47.1, and 52.9%) had moderate knowledge level about self-care
diabetes knowledge in period 1, 2, 3 and 4, accordingly. There was in the overall

knowledge level for each weekly exercise.
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Table 29 Frequency and mean scores percentage of subject’s knowledge and

understanding of diabetes knowledge and carbohydrate counting concept assessed by

the score of E-exercise record (n=34)

Score
Exercise assignment Low Medium High vaE)IIJe
n (%o) n (%) n (%)
Period 1 ‘ ‘ ‘ ‘ ‘ ‘
General diabetes knowledge and self- | 7 (20.6) | 20(58.8) | 7 (20.6) |0.000%
management
Mean scores (%0) 65.14 + 15.10

Period 2

Identifying carbohydrate food and |9 (26.5) | 16 (47.1) | 9(26.5) | 0.000°
applying food reference |list for

carbohydrate counting

Mean scores (%) 62.24 + 17.26

Period 3

Estimating portion size and meal | 4(11.8) | 18(52.9) | 12 (35.3) | 0.000°
planning
Mean scores (%0) 67.94 + 16.84

Period 4

Carbohydrate counting for eating out 9(26.5) | 19(55.9) | 6(17.6) | 0.000°
and meal planning
Mean scores (%0) 59.50 + 16.38

Data are presented as mean = SD, ~ Class Practice with 3 class activities

% Superscript defined as significantly difference at p-value <0.05 by using Chi Square

method
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5.2.3 The accuracy in subject’s perception and conceptualization in meal
planning using carbohydrate counting skill

5.2.3.1 Carbohydrate counting knowledge from weekly E-exercise
assignments and a final class practice

The results as shown in Table 30, the mean percentage scores of self-help
meal planning focus on carbohydrate counting knowledge were 59.00 + 15.28, 60.59 +
15.37, 64.26 £ 16.84 and 83.76 £ 17.91in period 1, 2, 3 and final class practicing,
accordingly. According to the self-learning knowledge scores were divided into 3
levels; low (< 50% correct), medium (50 — 75% correct), high (> 75% correct), so
results are presented that the most subjects (58.8%, 47.1, and 52.9%) had moderate
knowledge level about self-care diabetes knowledge in period 1, 2 and 3, accordingly,
whereas about 76.5% had high knowledge level in the final class practicing. For the
weekly self-help meal planning focus on carbohydrate counting scores, almost
subjects were (52.9%, 55.9% and 55.9%) had medium knowledge level in period 1, 2
and 3, respectively. Interestingly, the most subjects (76.5%) had high knowledge level
in the final class practicing and other 14.7%, 8.8% subjects had medium and low
knowledge level, respectively. There was a statistically significance in the overall

knowledge level for each weekly exercise.

Table 30 Frequency and mean scores percentage of the accuracy scores in subject’s
perception and conceptualization in meal planning using carbohydrate counting skill

assessed by the score of weekly E-exercise record and a final class practice

Score level

p-value

Exercise assignment Low Medium High
n (%) n (%) n (%)

Period 1

10 (29.4) | 18 (52.9) | 6(17.6) | 0.000°
Mean scores (%) 59.00 + 15.28

Data are presented as mean + SD, ~ Class Practice with 3 class activities

Self-nutrition assessment

% Superscript defined as significantly difference at p-value <0.05 by using Chi Square
method
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Table 30 Frequency and mean scores percentage of the accuracy scores in subject’s
perception and conceptualization in meal planning using carbohydrate counting skill

assessed by the score of weekly E-exercise record and a final class practice (Cont.)

Score level

Exercise assignment Low | Medium | High p-value

n (%) n (%) n (%)

Period 2 ‘ Q

Diabetes and Carbohydrate counting 10 (29.4) | 19 (55.9) | 5(14.7) | 0.000°
Mean scores (%0) 60.59 + 15.37

Period 3
Carbohydrate counting for food mixed | 7 (20.6) | 19 (55.9) | 8 (23.5) | 0.000°
dishes

Mean scores (%) 64.26 + 16.84
Period 4

26 (76.5)
Mean scores (%) 83.76 + 17.91°

Data are presented as mean + SD, " Class Practice with 3 class activities
% Superscript defined as significantly difference at p-value <0.05 by using Chi Square
method
The accuracy about a self-help meal planning focus on carbohydrate counting in
class practice

As results from three class activities, the mean percentage scores of
accuracy in meal planning using carbohydrate counting skill were 91.76 + 14.24,
90.59 + 16.13 and 76.03 + 24.08, respectively. According to the level of self-learning
knowledge scores which were also divided into 3 levels; low (< 50% correct), medium
(50 — 75% correct), high (> 75% correct). The results are presented that most subjects
(79.4%) had high accuracy level on self-nutrition assessment and meal distribution
using KINPOREE website. Moreover, most of subjects (76.5%) had high accuracy
level for planning proper two sample meals. For last activities, most of subjects
(67.6%) had high accuracy level on estimating various food portion sizes and counting
carbohydrate in a serving, whereas the other 20.6% and 11.8% subject were in the

range of medium and low accuracy level, respectively. Nevertheless, there was a
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statistically significance in the overall accuracy level for each activity. The frequency
and percentage of the accuracy scores in subject’s perception and conceptualization in
meal planning using carbohydrate counting skill according in the class practice are

shown in Table 31.

Table 31 Frequency and mean scores percentage of the accuracy scores in subject’s
perception and conceptualization in meal planning using carbohydrate counting skill

assessed by the score of a final class practice

Score level

p_
value

Class practice activities Low | Medium High
n (%o) n (%0)

Activities 1 ‘ ‘

27 (79.4) | 0.000°

Self-nutrition assessment and meal | 0(0) | 7 (20.6)
distribution
Mean scores (%) 91.76 + 14.24

Set proper two samples meal planning 0 (0) 8(23.5) | 26(76.5) | 0.000°
Mean scores (%0) 90.59 + 16.13

Estimating various food portion sizes 7(20.6) | 4(11.8) | 23(67.6) | 0.000°
for calculating carbohydrate choices in

a serving
Mean scores (%0) 76.03 £ 24.08

Data are presented as mean + SD

% Superscript defined as significantly difference at p-value <0.05 by using Chi Square
method
Activities for evaluating carbohydrate counting skill including estimating various
food portions sizes to figure carbohydrate choices

The sample fruit market, with variety of carbohydrate food items from 5
groups was designed to evaluate subject’s food estimation skills. Each subject group
was assigned to estimate and calculate carbohydrate choices from selected food items

and the results were recorded in their answer sheet.
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Interestingly, the specific results of these activities in terms of subject’s
accuracy level in estimating portion sizes and figuring carbohydrate choice were
shown in Table 32. For starchy group, (white rice, sticky rice, bread and rice noodle),
about 58.8% of subjects had high accuracy level and 38.3%, 2.9% of subjects had
medium and low accuracy level, respectively.

For fruit group, (apple, orange, banana, papaya and pineapple), most
subjects (61.8%) had medium accuracy level and the remaining subjects (38.2%) had
high accuracy level, whereas no low accuracy level had been found.

For one plate dish and other carbohydrate food group, (rice with fried pork
and holy basil leaves, rice noodles soup with pork ball, donut and sandwich), about
half of subjects (52.9%) had medium accuracy level and the remaining subjects
(29.5%, 17.7%) had high and low accuracy level, respectively.

Moreover, for figuring carbohydrate choice of carbohydrate products
(milk, yoghurt, orange juice and snack) from reading nutrition labels, most subjects
(82.4%) had high accuracy level and only remaining subjects (11.8% and 8.8%) had

low and high accuracy level, respectively.

Table 32 Number and percentage of subject’s accuracy level in estimating and

figuring carbohydrate choices in various foods portion sizes

Score level”
Food items Score

Low Medium High

n (%) n (%) n (%)
Starch 2(2.9) 13 (38.2) | 20 (58.8) | 2.56 +0.56
Vegetable 8 (23.5) 8(23.5) | 18(52.9) | 2.06 £1.23
Fruit 0 (0) 21 (61.8) | 13(38.2) | 2.38+0.49
One- plate dish and other 6 (17.6) | 18(52.4) | 27 (29.4) | 2.00 £0.92
carbohydrate foods
Carbohydrate products with 4 (11.8) 2 (5.9) 28 (82.4) | 2.68 £0.77
nutrition label

Data are presented as mean + SD, “Score level; 3 scores = High, 2 scores = Medium,

<1 score = Low
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The accuracy in subject’s perception and conceptualization in actual meal
planning and carbohydrate counting by assessing weekly food intake record

The overall results as shown in Table 33. The mean carbohydrate goal for
34 subjects was 18.06 + 2.57 carbs choices. However, subjects’ actual carbohydrate
choices at different time points were significantly lower than their mean carbohydrate
goal. (p<0.05).There was no significantly difference of subjects’ actual carbohydrate
intake at the different time points. At baseline, the result showed that most subjects
(88.2%) had under carbohydrate goal intake and other 11.8% subjects had over
carbohydrate goal intake, whereas no one had achieved carbohydrate goal intake.
However, percentage of subjects who had achieved carbohydrate goal intake was
increased at period 1, 2, and 3 but decreased in the final week. Interestingly, the
number of subjects who had over carbohydrate goal intake was still the same
percentage (11.8%) from baseline to period 3 but had higher percentage (20.6%) in the
final period. However, compared to baseline, most of subjects in final week (79.4%)
had under carbohydrate goal intake and other 17.6% subjects had over carbohydrate
goal intake, whereas only 2.9% had the achieved carbohydrate intake. Nevertheless,
there was a statistically significance in the carbohydrate correspondence from baseline
to week 3 (p<0.05).
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Table 33 Comparison of the average carbohydrate goal and the actual carbohydrate
intake from E-PORDEE daily intake record with number and percentage of 34

subjects at different time-points

Mean actual | Actual CHO
Time CHO Intake range Under- Achieved Over-
point intake” (unit/day) goal goal goal
(unit/day) n (%) n (%) n (%)

Baseline 14.47 + 3.55% 10-25 30 (88.2) 0 (0) 4 (11.8)
Period 1 14.68 + 3.06 9-23 27 (79.4) 3(8.8) 4 (11.8)
Period 2 14.76 + 2.80° 9-25 26 (76.5) 4 (11.8) 4 (11.8)
Period 3 14.62 +2.06% 12-20 25 (73.5) 5(14.7) 4 (11.8)
Period 4 15.15 + 2.07% 12-20 26 (76.5) 1(2.9) 7 (20.6)
Mean 18.06 + 2.57° 15-25
CHO
Goal

" Data are presented as mean + SD
*P¢ The different superscript were defined as significantly difference, p<0.05 by using
repeated measure ANOVA (Post hoc Bonferroni)

Regarding to the accuracy in subject’s perception and conceptualization in
the actual carbohydrate intake and the individual carbohydrate goal as shown in Table
34, at baseline most subjects (70.6%) had low carbohydrate goal compliance level and
remaining subjects (20.6%, 8.8%) had median and high carbohydrate goal compliance
level, respectively.  Surprisingly, most subjects (38.2%) had median carbohydrate
goal compliance level at the final period. Whereas, 32.4% and 29.4% of subjects had
low and high median carbohydrate goal compliance level, respectively. However,
there was no significantly difference in an average carbohydrate goal compliance

scores between the baseline and final period.
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Table 34 Number and percentage of accuracy in subject’s perception and
conceptualization in carbohydrate counting in term of deviation from actual

carbohydrate intake and individual carbohydrate goal achievement

Time Mean Score (%) | Carbohydrate goal intake compliance level
Low Medium High
n (%) n (%o) n (%)
Baseline 40.29+ 41.41 24 (70.6) 7 (20.6) 3(8.8)
Final period 62.06+ 26.03 11 (32.4) 13 (38.2) 10 (29.4)

Data are presented as mean + SD

Comparison of individual carbohydrate goal intake compliance across categories
of age, sex, nutritional status, duration of diabetes, diabetes diet education
experience, dietary intake record and website compliance level

The overall results of subject’s carbohydrate goal intake compliance level
classified by age, sex, nutritional status, duration of diabetes, diabetes diet education
experience, dietary intake record and website compliance level during self-learning
with KINPORDEE website show that there was statistically significant in the
carbohydrate goal intake compliance level for the subject’s nutritional status and the
diabetes diet education experience within 1 year. Interestingly, 17.6% of overweight or
obesity subjects had high carbohydrate goal intake compliance level, whereas about
11.4% and 26.5% of normal weight subjects had high and low carbohydrate goal
intake compliance level, accordingly. Nevertheless, most of subjects who had learned
carbohydrate counting within 1 year (23.5%) had high carbohydrate goal intake
compliance level and only 5.9% of subjects who had never learned carbohydrate
counting before had high carbohydrate goal intake compliance level. While most of
them (23.5%) had both low and medium carbohydrate goal intake compliance level,
accordingly. However, there was no statistically significant among the others

categories as shown in Table 35.
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classified by age, sex, nutritional status, duration of diabetes, diabetes diet education

experience, dietary intake record and website compliance level

Carbohydrate goal intake compliance level Total p-

Low Median High value

n (%) n (%) n (%o)
Gender ‘ ‘ ‘
Male 4 (11.8) 6 (17.6) 1(2.9) 12 (35.3)
Female 7 (20.6) 7 (20.6) 9(265) |22(64.7) | 0.174
I
12-15 years 6 (17.6) 9 (26.5) 6(17.6) | 21(61.8)
16-19 years 5(14.7) 4 (11.8) 4 (11.8) 13 (38.2) | 0.755
Nutritional status
Overweight 2 (5.9 2 (5.9 6 (17.6) 10 (29.4)
or obesity
Normal weight 9 (26.5) 11 (32.4) 4 (11.4) 24 (70.6) 0.041
Diabetes duration ‘
1-5 years 9 (26.5) 5 (14.7) 3(8.8) 17 (50.0)
6-10 years 0(0) 4 (11.8) 4 (11.8) 8 (23.5) | 0.098
> 10 year 2 (5.9) 4 (11.8) 3(8.8) 9 (52.9)
Diabetes diet education experience in 1 year
Yes 3(8.8) 5(14.7) 8 (23.5) 16 (47.1)
No 8 (23.5) 8 (23.5) 2 (5.9) 18 (52.9) | 0.039"
Website compliance level ‘
Low 3(8.8) 0 (0) 0 (0) 3(8.3)
Median 19 (55.9) 5 (14.7) 3(8.8) 27 (79.4) | 0.442
High 2 (5.9) 2 (5.9) 0 (0) 4 (11.8)

Data are presented in the number and the percentage (%) is shown in the parenthesis

% Superscript defined as significantly difference at p-value <0.05 by using Chi Square

method
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Table 35 Comparison of subject’s carbohydrate goal intake compliance level
classified by age, sex, nutritional status, duration of diabetes, diabetes diet education

experience, dietary intake record and website compliance level (Cont.)

Carbohydrate goal intake compliance level | Total p-
Low Median High value
n (%) n (%) n (%o)
Dietary intake record compliance ‘ ‘
Median 9 (26.5) 10 (29.4) 7 (20.6) 26
(76.5) | 0.815
High 2 (5.9 3(8.8) 1(2.9) 8 (23.5)
Overall carbohydrate goal compliance level
Total 11 (32.4) 13 (38.2) 10 (29.4) 34
(100)

Data are presented in the number and the percentage (%) is shown in the parenthesis
% Superscript defined as significantly difference at p-value <0.05 by using Chi Square
method

The subject’s dietary intake record compliance considering as the responsibility
in 3 days food intake record per week using E-PORDEE daily intake record

As shown in Table 36, most subjects (44.1%, 55.9% and 50%) had low
dietary intake record compliance level, especially from period 1, 2 and 3, accordingly.
The mean record amounts were 1.75 £ 0.75, 1.59 + 0.74 and 1.71 £ 0.76 times per
period at period 1, 2 and 3, respectively. However, mean score of total average dietary
intake record compliance score was 2.00 + 0.86 times per week, the approximate
35.3% subjects had both medium and high dietary intake record compliance level and
about 29.4% subjects had low dietary intake record compliance.
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Table 36 Number and percentage of 34 subjects’ dietary intake record compliance,
considered as the responsibility for 3 days food intake record per week using E-daily

intake record

Dietary intake record compliance level
Record Low diet | Medium diet | High diet
Week amount compliance compliance compliance
(times/week) n (%) n (%) n (%)
Period 1 1.75+0.75 15 (44.1) 13 (38.2) 6 (17.6)
Period 2 1.59 +0.74 19 (55.9) 10 (29.4) 5 (14.7)
Period 3 1.71+0.76 17 (50.0) 10 (29.4) 7 (20.6)
Period 4 2.27+0.17 0 (0) 1(2.9) 33(97.1)
Total average 2.00 £ 0.86 0 (0) 26 (76.5) 8 (23.5)

Relationship between the groups of HbAL1C improvement across categories of
diabetes duration, glycemic control, diet compliance level, website compliance
level and diabetes diet education experience within 1 year

As shown in Table 37, HbA1C improvement was divided into 3 groups
according to the different characteristics among the group of HbA1C improvement >
1% (n=4), the group of HbAL1C improvement < 1% (n=12) and no HbAI1C
improvement group (n=18).

There were 23.5% of subjects in group of HbA1C improvement > 1% had
diabetes duration in 1-5 years, while there were no subjects with more than 6 years
diabetes duration who had > 1% HbA1C improvement. However, most of all subjects
(50%, 52.9% and 55.6%) who had diabetes for 1-5 years, 6-10 years and more than 10
years, respectively, had no Hb A1C improvement during study period.

Moreover, there were 3 subjects (10.7%) who had previously good
glycemic control (HbA1C > 8%) were classified into the group of HbA1C reduction >
1% and other 10 and 15 subjects (35.7% and 53.6%) were in the group of < 1%
HbA1C improvement and no Hb AL1C improvement, respectively. Whereas, there was

only one subject who had previously good glycemic control (HbA1C < 8%) was
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classified into the group of HbA1C reduction > 1%, but other 2, and 3 subjects were in
the group of < 1% HbA1C improvement and no Hb AL1C improvement, respectively.

Interestingly, only 4 subjects (15.4%) who had good glycemic control and
medium diet compliance level were in group of HbA1C reduction > 1%. And most
subjects (61.5%) who had median diet compliance were in no HbA1C improvement
group. In the other hands, there were no HbA1C improvement > 1% group with high
diet compliance, but most subjects (75%) who had high level of diet compliance were
in group of HbALC reduction < 1%. However, the diet compliance level as a number
of intake record was significantly difference among the group of HbAL1C improvement
(p<0.05).

For the subject who had diabetes diet education experience in 1 year, the
results had been found that there was no HbA1C reduction > 1% group, whereas most
subjects (53.5%) had no HbAL1C improvement during study period. In the contrast,
there were subjects (22.2%) who had never learned about diabetes diet, were grouped
in HbA1C improvement > 1%, however about half were no in HbAL1C improvement

group.
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Table 37 Relationship between the groups of HbA1C improvement across categories

of diabetes duration, glycemic control, diet record compliance level, website

compliance level and diabetes diet education experience within 1 year

Group of HbA1C Improvement

Total p-

>1% <1% <0% value
Diabetes duration ‘ ‘ ‘ ‘ ‘ ‘
1-5 years 4 (23.5) 4 (23.5) 9 (52.9) 17 (50.0)
6-10 years 0 (0) 4(50.0) | 4(50.0) | 8(235) | 0.249
> 10 year 0 (0) 4 (44.4) 5 (55.6) 9 (26.5)
Glycemic control ‘ ‘ ‘ ‘ ‘ ‘
Good (HDAIC <8%) | 1(16.7) | 2(33.3) | 3(50.0) | 6(17.6)
Poor (HbA1C > 8%) 3(10.7) | 10(35.7) | 15(53.6) | 28(82.4) | 0.919
Diet record compliance level
Medium 4(15.4) | 6(23.1) | 16(61.5) | 26 (76.5)
High 0 (0) 6 (75.0) 2 (25.0) 8(23.5) | 0.024°
Website compliance level ‘ ‘ ‘ ‘ ‘ ‘
Low 1(33.3) | 2(66.7) 0 (0) 3(35.3)
Medium 3(11.1) | 8(29.6) | 16(59.3) | 27(26.5) | 0.309
High 0(0) 2(50.0) | 2(50.0) | 4(38.2)
Diabetes diet education experience in 1 year
Yes 0 (0) 7 (43.8) 9 (56.3) 16 (50.0)
No 4(222) | 5(27.8) | 9(50.0) | 18(23.5) | 0.121
Overall HbA1C Improvement
Total 4 (11.8) 12 (35.5) 18 (52.9) | 34 (100.0)

Data are presented in the number and the percentage (%) is shown in the parenthesis

% Superscript defined as significantly difference at p-value <0.05 by using Chi Square

method



Fac. of Grad. Studies, Mahidol Univ. M. Sc. (Food and Nutrition for Development) /139

5.2.4 Subject’s diabetes self-management attitude

The assessment of the subject’s diabetes self-management attitude was
evaluated by using validated Pre and Post attitude test questionnaires. The level of
attitude scores were divided in 3 levels; low (< 50% scores), medium (50 — 75%
scores), high (> 75% scores).

5.2.4.1 Attitude score before and after using KINPORDEE website

As shown in Table (38-39), the results of this study show that before
assessing KINPORDEE website, most subjects (58.8%) had moderate attitude level
and other 41.2% subjects had high attitude level. There was no subject with low
attitude level. Most subjects (64.7%) had high attitude level and only 35.3% had
median attitude level. The mean Pre-attitude test score was 74.71+ 7.14. However,
after using KINPORDEE website, subject’s attitude scores were improved
significantly. The mean Post-attitude test score was 79.41 + 7.72. Additionally, there
was significant difference between the median attitude score before and after using
KINPORDEE website.

Table 38 Frequency and percentage of subject’s diabetes self-management attitude

score
Diabetes self-management attitude score
Low Medium High
n (%o) n (%o) n (%o)
Pre-test 0 (0) 20 (58.8) 14 (41.2)
Post-test 0 (0) 12 (35.3) 22 (64.7)

Table 39 Comparison of subject’s diabetes self-management attitude test score before
and after using KINPORDEE website

Knowledge score

Pre-Attitude test

Post-Attitude test

Mean+ SD 7471+ 7.14 79.41 £ 7.72°
Median 75.00+ 7.13 81.00 £ 7.72°
Min/Max 58/90 63/96

Data are presented as mean + SD, Total score = 100

# Superscript defined as significantly difference from pre-test at p-value <0.01 by using

pair’s student t-test
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Comparison of subject’s Pre and Post attitude of diabetes management score
across categories of education level, diabetes duration and diabetes diet education
experience within 1 year

By comparing the attitude score between Pre and Post attitude test across
specific categories of subject’s education level, diabetes duration and diabetes diet
education experience within 1 year, the results were found that the subject increased
their knowledge score significantly. For sub-categories of the education level, there
was statistically significance especially for secondary school (p<0.02) and high school
and higher level (p<0.01), but no statistically significant pattern was found in primary
school. Besides, a significant difference of attitude score was also found in both
subjects who had learned about diabetes diet (p<0.01) and who had never learned
within 1 year (p<0.02). However, there was no significant difference among the

diabetes duration sub-categories. (Table 40)
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Table 40 Comparison of subject’s pre and post diabetes self-management attitude test

score based on the education level, diabetes duration and diabetes diet education

experience within 1 year

Diabetes self-management attitude p-value
score

Education level ‘ ‘ ‘ ’ ‘ ‘
Primary school Pre- attitude test 75.17£ 4.61
(n=12) Post-attitude test 79.67£9.44 0.091
Secondary school Pre- attitude test 72.00+ 10.49
(n=9) Post-attitude test 78.00+ 7.73 0.011°
High school and higher Pre- attitude test 76.15+ 6.27
(n=13) Post-attitude test 80.15+ 6.34 0.000°
Diabetes duration A
1-5 years Pre- attitude test 76.06+ 5.77
(n=17) Post-attitude test 79.65+ 8.58 0.055
6-10 years Pre- attitude test 70.25+ 8.45
(n=8) Post-attitude test 77.75+£ 5.47 0.050
> 10 year Pre- attitude test 76.11+ 7.42
(n=9) Post-attitude test 80.44+ 8.26 0.050
Diabetes diet education experience in 1 year
Yes Pre- attitude test 75.81+7.70
(n=16) Post-attitude test 80.43+ 6.77 0.000°
No Pre- attitude test 73.72+ 6.67
(n=18) Post-attitude test 78.50+ 8.56 0.017%

Data are presented as mean + SD

® Superscript defined as significantly difference at p-value <0.05 by using Paired-

Samples T test
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5.2.5 Subject’s satisfaction with KINPOEDEE website

The subject’s satisfaction was considered from the website content aspect,
website format, easy to use and enhance online self-learning and website motivation
aspect by using the closed ended questions, rating scale with 4 levels of measurement.

As shown in Table 41- 45, the number and percentage of subject’s opinion
responding to KINPORDEE website for firstly web content aspect, the mean opinion
level was 4.09 + 0.82 as a rating scale by more than half of subjects from a very
satisfied to an extremely satisfied for this aspect. Most subjects (64.7%) had concluded
that KINPORDEE website was very easy to learn and understand language and it had
an appropriate content arrangement. For the website format aspect, the mean opinion
level was 4.40 £ 0.71. Moreover, easy to use and enhance online self-learning web
content aspect, the mean opinion level was 4.09 + 0.82 as a rating scale by more than
half of subjects from a very satisfied to an extremely satisfied for this aspect. For the
website format aspect, the mean opinion level was 4.40 = 0.71. More than half of
subjects had very satisfied with a website’s attractive illustration that improves
knowledge and easy to read font and size. Besides, the menus and applications had
also a good arrangement. However, very few subjects assessed them as somewhat
satisfied and very dissatisfied for food pictures present as the actual food portion sizes.
For enhance online self-learning and website motivation aspect, the mean opinion’s
level were 4.01 + 0.84 and, 4.29+ 0.76 respectively. Most subjects were satisfied with
overall assessment for according aspects. They were satisfied with the application
menus which are easy to use and follow the objectives and could also enhance online
self-learning. Moreover, most subjects (73.5%) had mentioned that the website’s name

(www.kinpordee.com) was very easy to remember and they were challenged in self-

learning by e-exercise and other applications. However, some subjects had commented
about the accessibility to use website that was too slowly and have some pop up error

because of the old version of the internet explorer program.
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Table 41 Number and percentage of subject and mean scores of subjects’ satisfaction

of KINPORDEE website

*Opinion level

Assessment aspects 1 2 3 4 5
n n n n n Scores
(%) | (%) | (%) | (%) | (%)

1. Website Content:

1.1 Corresponding to the
objectives 4.26 £0.75
1.1.1Learn about a general 0 1 3 16 14
knowledge of diabetes and | (0) | (2.9) | (8.8) | (47.1) | (41.2)

self care management

1.1.2 Realize about the 0 2 5 16 11

objectives of self-help meal | (0) | (5.9) | (14.7) | (47.1) | 32.4) | #0°* 085
planning  for  diabetes

control

1.1.3 Realize about 0 2 6 15 11 |4.03+£0.87
carbohydrate role and © | (59 | @76) | (441) | (324

diabetes control

1.1.4 Realize about the 0 1 4 18 11 [4.15+0.74

importance of self-nutrition ©) |(29) | (11.8) | (52.9) | (32.4)

assessment

1.1.5 Understand the role of 0 1 5 16 12 |4.26£0.83
nutrients which affect blood © (29| (147) | (47.1) | (35.3

glucose

1.1.6 Learn food groups 0 1 5 12 16 |4.23£0.74
which contain carbohydrate 0 |9 | @47 | (35.3) | (47.1)

Data are presented as mean = SD, *Opinion level; 5 = Extremely satisfied, 4 = Very

satisfied, 3 = Somewhat satisfied, 2 = Very dissatisfied, 1 = Extremely dissatisfied
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Table 41 Number and percentage of subject and mean scores of subjects’ satisfaction

of KINPORDEE website (Cont.)

*Opinion level

length

Assessment aspects 1 2 3 4 5
n n n n n Scores
(%) | (%) | (%) | (%) | (%)

1.1.7 Realize about an 0 0 6 14 14 3.82+1.09
appropriate energy and 0) 0) | (17.6) | (41.2) | (41.2)
carbohydrate requirement
per day
1.1.8 Self-appropriate 0 6 5 12 11 3.82+1.09
meal plan by using ()] (7. | (14.7) | (35.5) | (32.4)
carbohydrate counting 6)
technique
1.1.9 Understand the 0 6 5 13 10 3.79+1.07
principle of food exchange ©) (g (14.7) 1 (382) | (294)
in food containing
carbohydrate
1.1.10 Understand the 0 0 8 15 11
management of a normal 0) (0) | (23.5) | (44.1) | (324 409£0.75
blood sugar control
1.2 Content presentation, 1 1 6 17 9
precise and attractive to | (2.9) | (2.9) | (17.6) | (50) | (26.5) 3.94£0.92
follow
1.3 Appropriate content 0 1 2 22 9
arrangement and overall | (0) | (2.9) | (5.9) | (64.7) | (26.5) 4.15+0.66

Data are presented as mean + SD, ~Opinion level; 5 = Extremely satisfied, 4 = Very

satisfied, 3 = Somewhat satisfied, 2 = Very dissatisfied, 1 = Extremely dissatisfied
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Table 41 Number and percentage of subject and mean scores of subjects’ satisfaction

of KINPORDEE website (Cont.)

*Opinion level
Assessment aspects 1 2 3 4 5
n n n n n Scores
(%) | (%) | (%) | (%) | (%)
1.4 Easy to learn and 0 1 3 22 9 4.09 £ 0.67
understand language O |9 | (8.8) | (64.7) | (23.5)
1.5 Appropriate 0 0 4 19 11 4.20 +0.64
knowledge consequences 0) (0) | (11.8) | (55.9) | (32.4)

Total content aspect 4.09 £0.82

2. Website format: 0 1 3 9 21
2.1 Attractive illustration | (0) | (2.9) | (8.8) | (26.5) | (61.8) |+ £0-79
2.2 Hlustration that 0 0 1 14 19 453 +0.56

improves knowledge and 0) 0) | (29) | (41.2) | (55.9)
understanding
2.3 Menu and application 0 0 3 16 15 4.35+0.64
arrangement, Easy to read 0) 0) | (8.8) | (47.1) | (44.1)
font and size
2.4 Food pictures present 0 1 4 15 14 4.20 £0.88
as the actual food portion O |9 |@118) | (44.) | (41.2
sizes
2.5 Clearly font size and 0 0 2 15 17 4.44 +0.61
color (5.9) | (44.1) | (50)

Total website format aspect 440+0.71

Data are presented as mean + SD, Opinion level; 5 = Extremely satisfied, 4 = Very

satisfied, 3 = Somewhat satisfied, 2 = Very dissatisfied, 1 = Extremely dissatisfied
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Table 41 Number and percentage of subject and mean scores of subjects’ satisfaction

of KINPORDEE website (Cont.)

*Opinion level
Assessment aspects 1 2 3 4 5
n n n n n Scores

(%) | (%) | (%) | (%) | (%)
3. Ability to use and
enhance online self- 1 4 7 11 12 382+1.14
learning (2.9) | (11.8) | (20.6) | (29.4) | (35.3)
3.1 Accessibility to use
website
3.2 Application menus are 0 0 5 20 9 412 +0.64
easy to use and follow the 0) (0) | (14.7) | (58.8) | (26.5)
objectives
3.3 Enhance overall online 0 0 7 17 20
self-leaning © | © |os | 50 | (o5 | ¥90071
3.4 Interactive E-exercise 0 0 6 17 11
and game stimulate online- | (0) 0) | (27.6) | (50) | (32.4) 4.15+0.70
self learning
3.5 E-daily intake recordis | O 2 10 13 9
easy to use and © | 5.9) | 29.4) | 38.2) | (265 | 38*089
comfortable to self-help
meal planning

Total enhance self-learning aspect 4.01+0.84

Data are presented as mean £ SD, Opinion level; 5 = Extremely satisfied, 4 = Very

satisfied, 3 = Somewhat satisfied, 2 = Very dissatisfied, 1 = Extremely dissatisfied



Fac. of Grad. Studies, Mahidol Univ. M. Sc. (Food and Nutrition for Development) /147

Table 41 Number and percentage of subject and mean scores of subjects’ satisfaction
of KINPORDEE website (Cont.)

*Opinion level

Assessment aspects 1 2 3 4 5
n n n n n Scores
(%) | (%) | (%) | (%) | (%)

4. \Website motivation for

online self-learning

4.1 www.kinpordee.com 0 1 1 7 25
is easy to remember ©) | (29) | (2.9) | (20.6) | (73.5) 4.64 +0.69
4.2 Interesting menus and 0 0 4 15 15
simple to use © | © | @18) | @41)| @ay) |+32+068
4.3 Managing and self- 0 1 8 14 11
learning control by users 0) | (2.9) | (23.5) | (41.2) | (324) 4.03 +£0.83
4.4 Challenging in online 0 0 6 16 12
self-learning © | © |@a76) | @11 | @358 |48

Total website motivation aspect 4.29+ 0.76

Data are presented as mean = SD, Opinion level; 5 = Extremely satisfied, 4 = Very

satisfied, 3 = Somewhat satisfied, 2 = Very dissatisfied, 1 = Extremely dissatisfied

Most subjects were satisfied with the KINPORDEE website. They intend
to use this website and are also interested to participate with the extra class activities.
Most subjects commented that the diabetes knowledge and useful applications in
KINPORDEE website could improve and confirm their knowledge of diabetes self-
management. Especially, this website was also a very good self-diabetes management
guideline for their families and care takers.

Almost subjects stated that a color theme and website mascots are very
attractive and colorful. The layout of the front page and some mouse over effect of the
link "tabs" were designed creatively. Some subjects recommended that this website
should have some flash and needs some movement in the site. Some subjects had

recommended that there should be more stimulation and encouragement to other users
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to use web board. However, few subjects commented that website information was too
long and consumed too much time. They stated that the website accessibility was too
slow because of their web browser and internet speed limitation. However, they didn’t
face any problems about online-self learning because almost subjects have some basic

computer experience, especially the internet usage.

Comparison of subject’s website compliance with an average time on site at
different time points

The result was shown in Table 42, the level of website compliance was
divided in 3 levels; low (< Zlhour/week), medium (1-2 hours/week), high (>3
hours/week). The subjects’ was divided into 3 levels; low compliance Most subjects
(76.5%, 55.9%, 61.8% and 76.5%) had a medium website compliance level at period
1, 2, 3 and final period, respectively. There was no significantly difference between
each period. However, the mean total average time on site was about 1.98+ 1.19
hours/week which 79.4% of subjects had medium compliance level and others 11.8%

and 8.8% had high and low website compliance level, respectively.

Table 42 Number and percentage of 34 subjects’ website compliance and average

time on site comparing at different time-points

Website compliance level
Average time Low Medium High
Week on site compliance compliance compliance

(hours/week) n (%) n (%) n (%)
Period 1 1.92+1.24 4 (11.8) 26 (76.5) 4 (11.8)
Period 2 2.02+1.17 8 (23.5) 19 (55.9) 7 (20.6)
Period 3 2.04+1.20 6 (17.6) 21 (61.8) 7 (20.6)
Period 4 1.86 + 1.26 5 (14.7) 26 (76.5) 3(8.9)
Total 1.98+ 1.19 3(8.8) 27 (79.4) 4 (11.8)
average

“Data are presented as mean + SD, No significantly difference between each week,

p>0.05 by using repeated measure ANOVA (Post hoc Bonferroni)
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CHAPTER VI
DISCUSSION

The developed nutrition education tool using advanced carbohydrate
Internet-based instruction for continuing nutrition education has been associated with
favorable outcomes. Many studies have been shown to increase patient’s nutrition
knowledge and improve metabolic control [34,144,145]. The purposes of this study
were to develop and evaluate the effectiveness of a multimedia diabetes educational
website for self-help meal planning in type 1 diabetic adolescents by using basic
carbohydrate counting concept. The subject’s satisfaction of developed website,
knowledge and attitude outcomes of subjects were also determined. This chapter

discussed the results according to the sequence of the study in chapter 5.

6.1 Development of the multimedia diabetes educational website
Internet-based courses pose several challenges for self-care diabetes
management. Especially, type 1 diabetic patients, the main challenge is to overcome
learning and practicing basic carbohydrate counting concept for meal planning.
KINPORDEE website, multimedia diabetes educational website was developed
according to this purpose. The main menus were consists of general information about
diabetes self-care management and self-help guidelines for meal planning using basic
carbohydrate counting with many applications such as e-food photo gallery, e-food
exchange list, e-exercise, e-daily intake record and e-glucose level monitor and record.
As a reason, type 1 diabetic children and adolescents have not appreciated
traditional learning methods since they rarely contain the elements of fun and
interactivity [146]. The basic premise of online nutrition education was that print
materials combined with internet technology, especially WWW, with its increasing
capacity for multimedia, easy access to an ever-growing body of information and new
way of data representation, has provided educators and patients with exciting
opportunities to enhance teaching and learning. In Thailand, this kind of educational

tool via multimedia web-based system are quite limited, Nasanee A. [147] had
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developed a diabetes website which provided overview diabetes and self-care
information along with the frequently questions and answers from experts and online-
questionnaires for website evaluation. However, this website almost provided only
general diabetes information but not focuses on the nutrition management knowledge
in deeply detail especially; the basic carbohydrate counting that is the most useful
technique for self-help meal planning in the diabetic patients. Wibunrattanasri N.
[102] developed self-help guidelines for meal planning using carbohydrate counting
for adults with type 2 diabetes in the form of two small booklets with black and white
illustration. However, there were many suggestions to apply color in both fonts and
illustrations. Similarly, Chaturawit C. [30] had developed the colorful education tool
booklets for meal planning using basic carbohydrate counting for type 1 diabetics
adolescent. Subsequently, the education tool for the advanced carbohydrate counting
concept was developed by Jampathed S. [31] which consisted of two colorful booklets
for providing self-meal planning knowledge and pattern management for diabetes
control including a diary for food intake, blood glucose level, insulin dose and
exercise record. According to several previous studies, the results had been shown that
these nutrition education tools and interventions improved the subjects’ knowledge
and majority of the subject was agreed positively with these developed education tools
and the class educations activities [30,31]. Moreover, the result had shown a bit
improvement of glycemic control in some subjects [31]. Additionally, Besuwan W.
[148] discussed that nutrition printed material was also less complicated than intensive
education, which might cause confusion to the patients with too much information and
poor compliance overtime. Therefore, the print media was selected as an ideal medium
for the tool as it was relatively cheaper, easily duplicated and could serve as a reliable
source of information when needed by the users.

In the other hands, a very noticeable difference between the educational
tools developed by previous studies and this current KINPORDEE website was a
completely gathering the developed print media and adapting to a specific website
applications for online self-learning. Therefore, it could be used as a reference self-
help guideline by diabetes educators and patients. Similar to some part of
KINPORDEE website development, Amanda C. et. al, [128] had developed the

educational nutrition website which may be used by individuals with diabetes who are
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learning carbohydrate counting skills. Moreover, the health care team can use to
estimate patient’s daily calorie need by entering individual’s age, sex, and activity
level and printing an individualized meal-planning worksheet for logging food choices
with a registered dietitian. Although this worksheet does not specifically provide any
details about which foods contain carbohydrates, it does emphasize balance and
portion control. However, E-food photo gallery of KINPORDEE website was similar
to the food gallery of MyPyramid website [128], which helps individuals gain a better
understanding of portion sizes and features, especially to learn more effective in
carbohydrate counting. Moreover, similar to E-daily intake record of KINPORDEE
website, MyPyramid tracker tool is set up to track food choices by day. As both
results, they can provide some benefits for patients to learn more about their food
choices throughout the day and can also recommended daily calorie level, number of
daily servings from each food group, and discretionary calories.

According to the American Diabetes Association’s recommendation,
KINPORDEE website can be used as a tool for diabetes nutrition education, ADA
suggested that diabetes education is best provided with sensitivity with age and
development of the child along with regard to the educational approach and content of
the material delivered [39]. The contents of KINPORDEE website were consisted of
general information about diabetes and self-help guideline to counting carbohydrate
covered most of the recommendation and intervention for diabetes given by ADA and
the basic carbohydrate counting guideline in diabetes clinical practice of Gillespie SJ,
et al [18, 22-24, 87-90] All contents were discussed as a guide for type 1 diabetes
patients to understand more about self-care diabetes management and encourage
patients to choose their meal properly based on the carbohydrate counting concept.
Besides, self-nutrition assessment application was designed to calculate subject’s
energy requirement based on their weight and height for further step in meal planning
using carbohydrate counting. As modifying from Jampathed S. [31], E-glucose
monitoring and record was developed to fulfill further step in the pattern management
for the better glycemic control.

Despite all the benefits of web based learning, there are several negative
aspects that may be encountered, including social isolation as the subject study alone,

faculty members not providing individualized instruction for specific learning needs,
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technical problems, and the use of technology for entertainment rather than education
[110]. Therefore, KINPORDEE website created a web board and chat room for
providing opportunities for communicating with researcher or health care team that
should also be incorporated in the web-learning environment in order to offer subjects
with accurate dietetics concepts and nutrition suggestion. Additionally, the
relationship among the subject was also encouraged during a study period through
these community systems.

However, there is no international consensus on the most appropriate tool
for diabetes education, if the education tools are appropriate to the age of diabetics and
can adapt to the needs of patients and family, it could be concluded that educational

tool is advantage [149].

6.2 Effectiveness of the developed educational tool
The effectiveness of KINPORDEE website, an interactive multimedia
website, in changing cognition, attitude, self-efficacy and food behavior in the area of
the meal planning using basic carbohydrate counting was investigated. The study
tested the hypothesis that subjects who completed a specific web-application, as an
enhancement to the traditional self-help guideline of patients with type 1 diabetes,
would evidence significant improvement in each factor compared to the baseline.
KINPORDEE website along with instruments designed to measure change
in cognition, attitude and self-efficacy were developed and tested with 34 type 1
diabetic adolescents. This sample group participated with specific assignments and
class practice for six periods. Self-learning through specific contents and exercise
assignments during study period were recorded as knowledge score, daily
carbohydrate choice intake, and online timing. Each practical activity score of the final
class practice was also recorded. However, contents and activities in this study were
covered the self-care diabetes and dietary management focusing on carbohydrate
counting, but not including psychosocial issues to encourage behavior change during
the study period that may cause no significant difference change in glycemic response.
The study findings were grouped into 5 categories for ease of discussion as

follows;
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6.2.1 Subject characteristics

Demographic characteristics of the subjects

This study considered gender, age, education level, region, and family
status of 34 recruited adolescents with type 1 diabetes. Their age ranged from 12 to 19
years old, with mean age of 14.32 + 2.34 years. The majority of the subjects were
female (64.7%). The proportion of early adolescence (12-15 years) and lately
adolescence (16-19 years) subjects in this study was 58.8% and 41.2%, respectively
which was in accordance with the analyses of cumulative incidence rates study suggest
that incidence is not increasing among young adults indicating rather a shift to a
younger age at onset. However, the causes of these changes with time are unknown
but the rapidity of the changes and the almost universally increasing trends in younger
age groups are unlikely to be due to changes in the genetic background of the disease
[1]. As the results of this study showed that the majority of participants were still
young and studied in the primary school which may suggest that the prevalence of
type 1 diabetes in Thailand is likely to be found in the early adolescence who need an
intensive education for diabetes self-management closely [10].

The family factors, particularly dynamic and communication factors such
as parental over-involvement and adolescent—parent concordance on responsibility for
diabetes care appear to be important determinants of metabolic outcomes in
adolescents with diabetes. Regarding to the family structure in this study, about 79.4%
of the subjects’ parents lived together and most of subjects (76.5%) lived with both
father and mother. In term of the parent’s education, majority of their parent had high
education level. The result in this study, subjects who lives with both parents and they
had high education level with being employed, had trend to be a good HbAlc control.
As agree with the study of Cameron, T. et al, [150] has shown that both family
structure (parents living together and father being employed) and family dynamics and
communication on diabetes care are robust determinants of HbAlc in the adolescent
years. Similar to the study of Graue M., et al. [151] revealed that 79.1% of the
adolescents who lived with two parents and their parents who had moderate to high
education level, had the tendency of better metabolic control. However, adolescents

from divorced, separated and single-parent families in particular, appear to be most at
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risk of poor metabolic outcome. Unfortunately, it is these aspects of family structure
that are the most intractable and least amenable to intervention by health professionals.

For diabetes management, even though most adolescents can perform the
tasks of self diabetes management, they still need some help from their parents for
decision making about insulin adjustments. The study of Cameron FJ., et al. [150]
confirmed that family factors, particularly dynamic and communication factors such as
parental over-involvement and adolescent-parent concordance on responsibility for
diabetes care appear to be important determinants of metabolic outcomes in
adolescents with diabetes. Agree with this study, it was found that subjects who lived
with two parents had the tendency of HbA1C reduction more than subjects who lived
with single parent and relatives.

The economic impact of diabetes is considerable. Its costs affect health
services, national productivity as well as individuals and families. In this study,
regarding family monthly income, the both largest group (20.6%) had income a range
from 20,000 to 29,999 baht and more than 50,000 baht per month similarly.
Comparing the financial status of the subject’s family with a reference data reported
by Statistical Office 2007 [152], it was found that most of subject’s parents income
was higher than the average family income of 35,007 baht per month in Bangkok
Metropolitan. In the other hands, about 14.7% of the subject’s family income was less
than 10,000 baht per month which lower than the average family income of 18,660
baht per month. The result of the study indicated that parent’s income and occupation
didn’t not have an influence on their self-diabetes control. As agree with Geyer S.
[153] revealed that education, income, and occupation class cannot be interchangeably
as indicators of social inequalities in health. Although sometimes correlated, but they
measure different phenomena and tap into different causal mechanisms. Correspond to
the study of Isares C. [154] showed that blood glucose control was no significantly
related with all socio-demographic factors and health status didn’t show significantly
relationship with blood glucose levels.

Besides, food habits were discussed. Most subjects had normally both 3
and 4 meals per day, and few of them had 6 meals per day, depended on their insulin
injections. Their food patterns were mainly rice, bread, fried food recipes with lean

meat and vegetable oil. Most subjects had often consumed green-leaf vegetables, some
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milk especially low fat milk, but seldom consumed desserts and sweeten snacks. And
most of them usually had at least 2 ladles of rice per meal. As the result, stated that
most of type 1 diabetic adolescents in this study were always aware of kinds and
amount of food intake. In the other hands, this awareness neither met concept of
adequacy along with balance diet nor the nutrition recommendations particularly

recommended carbohydrate goal [48].

Diabetes history and practice of the subjects

In this study, mostly 16 subjects (47.1%) had 1-5 years of diabetes
duration; mean duration of diabetes was 5.76+4.18 years. Regarding self- monitoring
of blood glucose, each subject had glucometer. About 25 subjects (73.5%) usually
checked their blood glucose about 3-4 times per day, especially before dinner (88.5%)
and before breakfast (84.6%), respectively. The evidence by the study of Renard, E.
[155] found 1% significant change lower HbAIC in type 1 diabetes who performed
self-monitoring blood glucose more than or equal to 3 times daily. Additionally, the
previous study [44,156] noted that, the relationship between daily patient monitored
blood glucose and HbAlc is very important and clearly defined to enable patients and
health care providers to set appropriate daily preprandial glucose testing goals to
achieve HbAlc levels representing low risks for adverse outcomes. Most subjects in
this study (67.7%) had fasting blood glucose less than 130 mg/dl, with the mean of
123.56 + 24.20 mg/dl preprandial blood glucose levels that correspond to the
recommended of American Diabetes Association study (ADA) [44], patients with
diabetes attempt to achieve average preprandial blood glucose levels of 90—130 mg/dl.

However, about half of the subjects had the mean baseline HbA1C 9.28 +
1.53% that were higher than the American Diabetes Association recommendation and
were grouped in the fair level. At the end of the study the mean HbA1C increased to
9.46 £+ 2.33%. Similar to several studies have noted that the mean HbA1C level of the
similar adolescent subjects by Jampathed S. [31] was 9.8+1.9% at the end of the study
and consistency with the average HbA1C of 9.3+2.5% in Thailand Diabetes registry
project study of Likitmaskul S.,et al [157] Additionally, Santiprabhob J., et al. [158]
studied the etiology and glycemic control of Thai youth with type 1 diabetes and stated
that the mean HbA1C was 8.9+2.1%. However, the DCCT study [16] reported that
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HbAI1C levels were decreased to only 8.1 £ 0.1% in adolescents who were under
intensive management. The results indicated that it was very difficult in achieving
targeted glycemic control in young patient. These studies showed that type 1 diabetic
adolescents had fair glycemic control generally.

All over the study period, a final HbA1C in a good control subjects
decreased to 3.6%, but surprisingly the final HbA1C increased 14.3% in subjects with
very poor control when compared to baseline. There were a significantly different
increase among the glycemic control level in baseline and in the final week (p<0.05)
among very poor control subjects. Correspond to KICK-OFF study [102] which
conducted 5 days training of carbohydrate counting and insulin dose adjustment
training course for children and adolescents with type 1 diabetes aged 11-16 years.
There were also no changes in HbA1C and BMI throughout the six month period.
In contrast to Tatjana M. et. al, [159] that evaluated the possible influence of a
structured teaching program for intensive group education of diabetic patients in one
year after a 4-day structured teaching program, the result demonstrated that
educational program improved overall well being and metabolic control significantly.
In the other hands, the previous study of Santiprabhob J., et al [28], found that the
mean HbA1C levels at pre-camp and post-camp were significantly decreased from
10.0 £ 3.1% to 9.0 + 2.6%, respectively. As agree with this current study, HbA1C had
a trend to decrease especially subjects who had good control (<8%) and poor control
(> 10% and < 12%). There were 20.6% subjects from baseline and 26.5% of subjects
in the final week with the mean of HbA1C at baseline (7.29 + 0.63%) and surprisingly
at the end (7.02 £ 0.79%) that were ranged in the good control from the American
Diabetes Association’s recommendation (ADA). Moreover, there were 11.8% of
subjects had HbA1C improvement more than 1%. These reductions of HbA1C every
1 % delayed the onset and slowed the progression of diabetic retinopathy, nephropathy
and neuropathy in patients with type 1 diabetes [17].

When compared HbA1C according to glycemic control level in this study,
it was found that about half of subject who had fair glycemic control (HbA1C 8-10%)
had a trend to increase at final week. Interestingly, only one very poor control subjects
(2.9%) who had HbA1C more than 12%, had a dramatic trend increase to 14.4%
subjects with the mean HbA1C 14.4 + 1.6% at the end with significantly difference
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between baseline and final week. However, there was dramatically a reduction of
HbA1C in 26.5% poor control group, mean baseline HbA1C (11.00 £ 0.61%) that
decreased to 3.5% at final week. And 17.6% of poor control subjects had mean
HbA1C (10.6 £ 0.4%) at final week. As agreement with Claresa S. et al [160], found
that diabetes educational interventions do not result in a decline in HbAlc among all
patients.

Children and adolescents are growing; their ability to participate in self-
management of diabetes varies with changing motor development, cognitive
abilities, and emotional maturation. In caring for the age-specific group, health care
providers need to understand the different standards of care. However, the
sociocultural factors from subject’s peer pressure and family interaction had influence
to the result of this study. As corresponds to Leonard J. [161] found that children and
adolescents with type 1 diabetes often encountered conflict between maintaining their
regimen and social acceptance. There was significantly more peer acceptable in
a group of age 11-14 and 15-17 years than in the 810 group. And adolescents who
deviate from strict adherence because of peer influence may be in the process of
learning. However, if the deviations from strict adherence managed properly, it can
help adolescents develop the ability to self-managed diabetes that go beyond medical
outcomes (e.g., HbAlc, glycemic control, microvascular complications) which has
been emphasized under different social situations.

Regarding to subjects’ opinion about diet control, it was found that 73.5%
of subjects did diet management to control blood glucose whereas 26.5% did not
control their diet; the reason was given as family eating habit, peer pressure and lack
of food choices. However, most subjects (76.5%) had hypoglycemic episodes about
1-2 times/week, mean lowest blood glucose was 55.88+10.69% mg/dl that may relate
to their daily intake during a day.

When considering the subjects’ opinions on diet and carbohydrate
counting. There are not significantly differences between both groups of subjects who
either learned (52.9%) or never learned (47.1%) about carbohydrate counting within 1
year. However, Swift PGF. [162], stated that health care educators engaged in
education who are perceived by young people as being ‘‘motivating’’ may encourage

greater adherence to therapy. This high level of motivation and enthusiasm in
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educational intervention is likely to improve biomedical outcomes by itself. In
contrast, those people who do not receive education or do not continue to have

educational contacts are more likely to suffer diabetes related complications.

The baseline nutrition status of the subjects

The nutrition status of the subjects were assessed by weight for age, height
for age and weight for height of the subjects, it was found that the most of them were
within normal nutrition status (70.6%), which indicated that they had an appropriate
weight and height with a normal growth. However, there were 6 subjects; only one
male and 5 female begin obese (17.6%), whereas only one male subject were obese
(8.8%). In addition, most of them also had poor diabetic control. Additionally,
overweight subject was only one female (2.9%). The study found that almost three
obesity subjects (8.8%) were more likely to consume excess caloric intake from snack
and sweeten-drink during school. Others overweight and begin obese had tendency to
consume high fat intake while sometimes carbohydrate intake was limited within the
recommendation. Moreover, the result agreed with the study of Viboolyanont S.
[162], 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. Support to this study, Daly A. [163] stated that weight gain in type 1 diabetic
can generally occurred following a numerous reasons including excess caloric intake
after improving glycemic control, decreased caloric expenditure, and sedentary life
styles. However, weight gain can be avoided through education and careful attention
to therapy regimen. When compared the nutrition status of subjects in this study at the
beginning and the end of the study defined by weight for height, it was found that

there were no significant difference.
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Dietary intake at requirement and different time points of the subjects

There was a significantly difference between subjects’ mean dietary intake
at baseline and requirements in both different age groups (Early and Late adolescents:
age 12-15 years and 16-19 years). At baseline, the mean dietary intake of all subjects,
were 1634.45 + 310.5 and 1869.21 + 441.17 kcal/day, respectively. And the mean
dietary intake requirements of both age groups were 2114.14 + 266.5 and 2265.71 +
333.13 kcal/day, respectively. Moreover, the caloric distribution percentage
(carbohydrate: protein: fat) of both age groups were 50.72: 19.56: 32.27 and 50.84:
16.88: 32.9, respectively which were ranged in the recommendation, but only fat
distribution was inappropriate intake. In this study high fat intakes in childhood and
adolescents have been linked to develop of 2.9% overweight, 8.8 % obesity and trend
to be more subjects (17.6%) with a begin obese from the current study. As agree with
Jampathed S. [31], the mean percentage fat intake at baseline was 33.87 + 4.88 with
7.7% begin obese and 11.5 % obesity, especially some subjects (15.4%) who had trend
to overweight in the end of the study. As correspond to previous study [164] showed
that moderate fat intakes increased with age, as would be expected given increasing
energy requirements. Similar to Chaturawit J. [30], this study found that some subjects
usually consume commercial snacks and empty caloric drink during school time,
whereas mostly consumed less carbohydrate intake but high fat intake such as fried
food recipes after school and some meals. These results agree with Johns C, et al
[165], found that the average of nutrient intakes among the adolescents type 1 diabetes
subjects fell within the recommendation ranges but the high range of calories and fat
was alarming. However, adolescents need sufficient nutritious foods to grow and
develop normally, weight gain and increasing body size are normal components of this
process growth [164].

Interestingly, there was a totally significant difference in the mean
carbohydrate choices between baseline and requirements of early adolescent group
with the mean of 13.55 + 2.72 and 17.85 £ 2.60 carb choices/day. Similar to the late
adolescent group with the mean of 15.79 + 2.59 and 18.06 + 2.57 carb choices/day,
respectively. Moreover, there was also a totally significant difference in the mean
protein and fat intake between baseline and requirements of early adolescent group

and late adolescent group. As correspond to Gillespie SJ., et al [18] stated that once
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carbohydrate counting was introduced for meal planning, patient might be lack of
attention to protein and fat intake and usually emphasized on carbohydrate intake only.
They might consume larger meat portion and this might be a reason of weight gain.

On the basis of at least 3-day nutritional intake at different time points
were reported that the mean daily dietary intake in two difference age groups were
significantly difference overall in their mean dietary requirement and no significantly
difference at different periods. In different age groups, there was no significant
difference among carbohydrate choices intake during a study period and also
significantly different with their mean carbohydrate target (p<0.05). Daily protein
intake and protein caloric distribution were significant difference from baseline to the
final period (p<0.05). As agreement with Mayer-Davis EJ, et al study [166] that
assessed dietary intake among a large cohort of youth with type 1 or type 2 diabetes,
aged 10 to 22 years. The result showed that overall, dietary intake substantially failed
to meet current nutrition recommendations and there is a critical need for improvement
in dietary intake in youth with diabetes. Nevertheless, the overall results may be due to
the under-reporting of intake through the helpful web based application, especially
under estimating of food intake. Schoeller DA. [1678] had been suggested that up to
one-third of the subjects under-report their energy intake by up to 25% The
recommendation is that breads, cereals, rice, and noodles form the basis of a healthy
diet, with 4-9 portions for those aged 9—13 years and 4—11 portions for those aged 14—
18 years. As the study report, more than 70% subjects had rice only 2 ladles a meal
and about half of subjects didn’t have a snack times. And some subjects had under-
report of fat intake for fried food recipes. Although, fats are important for growth and
development, especially they are the most concentrated form of all the energy sources
[164]. Interestingly, most of subjects in this current study usually had 2-3 portions of
milk a day that lead to increase carbohydrate choices including the carbohydrate from
main meal such as rice and bread. However, some of subjects stated that they usually
aware amount of carbohydrate intake during a day due to the monitoring of blood
glucose level result. However, these results could be only a trend for evaluating an
overall intake pattern. Therefore, the individual physical activity and clinical treatment
such as an insulin dosage adjustment with meal time might cause to the overall

presented results.
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This nutrition education provides the knowledge of carbohydrate counting
concepts and meal planning. Especially, evaluating portions size and practicing in
daily food intake skill for achieving blood glucose goals and improved normal growth
and development. However, according to the study result, it was found that the subject
couldn’t reach daily intake requirement. Corresponded to Courtney L. et, al. [168],
found that neither nutrition knowledge nor attitude correlated with dietary intake.
Moreover, the knowledge was less than 1% predictive of dietary intake. These
conflicting results have been reported for athletes regarding relationships between
nutrition knowledge and dietary intake and thus concluded that runners with greater
nutrition knowledge make better food choices. In contrast to previous study [160] that
provided the intensive education of diabetic patients in 4-days and follow up to one
year, the result indicated that patients’ energy intake score had significantly improved
one year after education. However, this current study had only six weeks to follow up
subjects’ intake. Therefore, this current study should take a long period to follow up

and evaluate results to achieve an individual energy intake requirement in the advance.

6.2.2 Subject’s knowledge and understanding of diabetes of meal planning using
carbohydrate counting concept during the Pre-Test and Post-Test: KAP

The results of this study have evaluated the learning effects by
determining of the KAP Pre-test and the Post-test before and after using the developed
educational diabetes website. It was found that most subjects (52.9%) had moderate
knowledge level; the mean pre-test and post-test score from total 30 scores were 20.65
+ 4.34 and 25.06 £ 2.98, respectively. The pair-comparison indicated a significant
difference between these two tests (p<0.01) about the learning effects of this
educational diabetes website. The result from Post-test showed that most subjects
(76.5%) improved their knowledge and understanding with high knowledge level. The
majority of the subjects learned very well about definition, sign & symptom of
diabetes, their self-responsibility and its complication. The practical knowledge of diet
control and diabetes self-care also learned very well. Interestingly, the most subjects
(91.2%) got good level about the knowledge of diabetes attitude. This result is indeed

better to have a positive attitude towards diabetes. Similarly, the findings by
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Patchareeporn P. [169] showed that high diabetes knowledge improved a positive
attitude towards diabetes through having received diabetes knowledge information
with statistical significance (p<0.01). Therefore, this study result indicated that this
developed educational diabetes website was able to increase subject’s knowledge and
understanding of diabetes self-care and meal planning using carbohydrate counting.
This is support by the study of Chaturawit C. and Jampathed S. [30,31] which
developed educational tools for self-help meal planning. Most subjects had
“moderate” level in Pre-test knowledge of carbohydrate counting and mostly had
“high” level for the Post-test after using the developed educational tools. And there
were significant different between the score of the subject’s knowledge (p<0.05) when
compared the score of subject’s knowledge at Pre-test and Post-test.

Regarding the related factors involved the subject’s knowledge toward
diabetes and dietary knowledge for self-care management. The subject’s Pre test
knowledge level, did not differ significantly compared to sex, diabetes duration and
diabetes diet education experience within 1 year. Whereas, there were no those related
factors involved their knowledge level at the end of the study.

Improved self-efficacy scores were reported for type 1 diabetes subjects
following the use of KINPORDEE website. Especially, the mean knowledge level had
significantly improved in subjects who studied in primary and secondary school and
who had 1-5 years diabetes duration. The knowledge improvement was also observed
in subjects either ever learn or never learn about diabetes diet education experience in
1 year following the completion of diabetes educational website. In contrast with
Laigden D. [29], found the subjects whose education level was up to the high school
or less. They didn’t have the significant increase in knowledge for the Pre-test and

Post-test of diabetes, carbohydrate counting score.

Subject’s knowledge of carbohydrate counting from weekly E-exercise
assignments

There were four assignments to evaluate subject’s knowledge and
understanding of diabetes and dietary self-care. Most subjects had a median level of
knowledge score. For the first assignment, the data showed that most subjects could

make correct choices about general diabetes knowledge and self-management in a
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medium level with the mean of 65.14 = 15.10%. However, in the second assignment,
subjects were not only capable of identifying carbohydrate food, but also be able to
apply food reference list for carbohydrate counting. Most subjects improved in making
judgment on their food choice with the mean of 62.24 + 17.26%. The third
assignment, about half of subjects not only have the ability for estimating portion size,
but also is able to make better food choice for meal planning with the mean of 67.94 +
16.84% in the moderate knowledge level. However, only few subjects had low
knowledge level in estimating portion size and meal planning. Additionally, in the last
assignment, most of subjects also had moderate knowledge level in carbohydrate
counting for eating out and meal planning. The mean assignment score for the last
assignment was 59.50 = 16.38%. Only 6 subjects were able to make better food
choice when eating out. Most subjects still could not improve in making judgment on
their food choices. Most subjects were unable to improve their learning to high level in
all assignments. As agree with the study of a practical diabetes class education,
Bunnag A, et al. [32], found that patients still lack of the basic nutrition knowledge
and most of patients could not adjust the appropriate dietary and energy for their own
meal plan for achieving the optimal blood glucose level. The class education should
provide more frequent to the children and adolescent with type 1 diabetes. In contrast
with Jampathed S. [31], more than half of subjects had high mean scores of knowledge
about the carbohydrate counting concept from homework assignment each week.
However, this study suggested that the class practice with a diet counseling using
carbohydrate counting to improve the glycemic control had an effectiveness to

improve their knowledge level during study.

6.2.3 The accuracy in subject’s perception and conceptualization in meal

planning using carbohydrate counting skill

Accuracy in carbohydrate counting knowledge from weekly E-
exercise assignments

From a practical perspective, the findings from this project suggest that
most diabetes adolescents had medium knowledge level for meal planning using

carbohydrate counting skill. By evaluating their perception and conceptualization in
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meal planning, there were four assignments included final class practice. Most
subjects had slightly improved their knowledge score during the study period. For the
first assignment, the data showed that about half of subjects could make accurate
choices about the self-nutrition status in a median level. However 10 subjects were in
low knowledge level and unable to make accurate choices for their nutrition status.
The mean of this assignment score among subjects was 59.00 = 15.28%. In the second
assignment, over half of subjects had a median knowledge level about diabetes and
carbohydrate counting and similar to the first assignment, 10 subjects were grouped in
low knowledge level. Additionally, the third assignment, not only subjects were
capable of identifying carbohydrate food for food mixed dishes, they were also able to
counting carbohydrate for eating out. Most subjects had medium knowledge level and
8 subjects improved to high knowledge level, while less subjects with low knowledge
level were dropped to 7 subjects. The mean assignment score for the third assignment
was 64.26 £ 16.84%. The results of this study indicated that cognitive performance
could be improved with effective educational intervention. However, one of major
problems with internet-based learning is the isolation that subjects feel from their
instructors and ineffective methods for dialog. This kind of communication helps to
some extent but lacks the visual cues and facial expressions that convey messages of
understanding, or lack of comprehension, of questions and responses between the
student and instructor. [170]

The current study suggested that subjects should be empowered to enhance
their learning process in a synchronous environment with the health care educator or
face-to-face contact through this developed educational diabetes website. They may
have a better understanding in the specific details. A weak point of this study was the
fact that it was a non-randomized, uncontrolled study, thus this study was not able to

demonstrate the net effect of this diabetes educational website.

Accuracy in carbohydrate counting knowledge for class practice

The assessment of accuracy in subject’s perception and conceptualization
in carbohydrate counting had achieved by evaluating subject’s ability in estimation of
sample foods and counting carbohydrate for the class practice. The results of this study

indicated that cognitive performance could be improved effective educational
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intervention with class activities and a good support from health care team.
Significantly a larger positive gain in cognition of subjects was evident at all class
activities. The subjects performed very well on cognitive items addressing the self-
nutrition assessment and meal distribution for setting proper meal plans through
KINPORDEE application, with the mean 91.76 + 14.24% and 90.59 + 16.13%,
respectively. Besides, the subjects also well performed for self-estimating of various
food portion sizes and calculating carbohydrate choices with the mean 76.03 +
24.08%. However, the observation of these activities revealed that instructor should
guide subjects to apply self-estimating of food portion sizes skill for carbohydrate
counting for correct responses with regard to their self-dietary management.

Activities for estimating various food portions sizes to figure carbohydrate
choices indicate that most subjects successfully achieved their learning goal in a
medium level. More than half of subjects had high accuracy level for the self-
estimating portion size and counting carbohydrate of starch and vegetable food items.
The mean test score for estimating of both food groups was 2.56 + 0.56 and 2.06 +
1.23, respectively on a 1-3 scale. However, there were only 2.9% subjects who had
low accuracy level for estimating starchy food items, whereas 23.5% subjects were
similar in low and median accuracy level. However, some subjects were unable to
estimate portion size and evaluate carbohydrate choice in selected vegetable items.
Surprisingly, most of subjects (82.4%) had high accuracy level for counting
carbohydrate of carbohydrate products nutrition label, the highest mean test score was
2.68 £ 0.77. Most subjects were able to evaluate carbohydrate choice in given products
with nutrition label and also count carbohydrate included other food groups to design
dietary plan on a nutritional basis. Moreover, most subjects (61.8%) had medium
accuracy level for counting carbohydrate in fruit items and the remaining subjects had
high accuracy level. However, there were no subjects with low accuracy level for this
food group. The mean test score for estimating of this fruit items was 2.38 + 0.49. For
one plate dish and others carbohydrate food items, most subjects (52.9%) had medium
accuracy level with the mean test score of 2.00 + 0.92.

These results showed that the developed educational diabetes website
could be the online self-learning tool to improve the subject’s accuracy in describe the

food containing carbohydrate and identify carbohydrate choice. In agreement with the
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above mentioned results, subjects should have to learn and encourage for more online
self-study. However, provision dietary class activity by the health care team, addition

to the educational tool was also the most important together with the educational tool.

Subject’s perception and conceptualization in actual meal planning
and carbohydrate counting by assessing weekly food intake record

The accuracy in subject’s perception and conceptualization in actual meal
planning and carbohydrate counting were individually assessed at least 3-day food
intake records in each week to evaluate the subject’s diet compliance in corresponding
to carbohydrate goal. The findings in this pilot study indicated that most adolescents
with type 1 diabetes did not consume appropriate carbohydrate intake and either over-
or under carbohydrate goal intake for their regular meal pattern. The result indicated
that subject’s actual carbohydrate choices at different time points were significantly
lower than in their mean carbohydrate goal (p<0.05). At baseline, most subjects
(88.2%) had under carbohydrate goal intake and remaining subjects had over
carbohydrate goal intake, whereas no one had an achieved carbohydrate intake. The
mean carbohydrate goal was 18.06 + 2.57 carbs choices. However, the majority of
subjects had under carbohydrate intake in each week. And the number of some
subjects who had achieved carbohydrate intake slightly increased from week 1 to 3,
but finally decreased at the end of the study. The only 4 subjects who had over
carbohydrate intake were still the same percentage as baseline but increased to 7
subjects in the final week. Nevertheless, there was no statistically significance in the
carbohydrate correspondence from baseline and the end of the study. These results
indicated that most subjects still consumed carbohydrate intake less than their
carbohydrate.

Similar to Laigden D. [31] study, presented that the overall carbohydrate
goal of mostly type 2 diabetes subjects still remained at a low accuracy level in all
study period and indicating that these subjects still consumed more than their
carbohydrate target. Correspond to Franziska K. et al. [47] that assessed carbohydrate
counting accuracy in type 1 diabetic patients, reported that and only included nine
adult patients. There were a correlation data between patient and nutritional software—

assisted evaluation of carbohydrate content of meals and found 85.2% of participants’
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carbohydrate evaluation was within 15% of the computer-assisted carbohydrate
assessment.

In agreement with the Chaturawit J. [32], the subjects had a moderate skill
in the diet compliance in corresponding to carbohydrate goal. Most type 1 diabetes
subjects (95%) had usual carbohydrate intake less than carbohydrate goal. Only one of
them (5%) had usual carbohydrate intake higher than carbohydrate goal. However, the
4 day intake records of subjects were taken from only one week that did not predict the
accuracy of carbohydrate counting from week to week.

In this study, subjects worked through the website unsupervised and at
their own place. E-PORDEE daily intake record allows subjects to submit their daily
food record and assess their own nutrition status according to their daily food intake at
least 3 day weekly. (Figure 14) Most subjects reported average record 2.00 = 0.86
times per week. Most subjects tended to spend more time during a final week due to
the phone and e-mail encouragement once a week. Most subjects (76.5%) were
grouped in the medium level of diet compliance. Subjects could review the previous
intake record corresponding to the previous study [127] presented that the subjects can
retrieve the information previously stored when requested to review. However,
subjects need more encouragement to promote daily intake record through the web-
system. It is useful to have web reminders or specific links to get through that web

application directly.
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and diabetes nutritional website—assisted evaluation of carbohydrate content of meals.
The previous study of Franziska K. et al. [47] indicated that the correlation between
type 1 diabetes adolescents with accurate (within 10 grams) carbohydrate assessment
had the lowest HbA1C values, and this was statistically significant for the dinner
meals. In the other hands, adolescents who overestimated the carbohydrate grams at
dinner time had the highest HbA1C values. However, the study result showed that 12
and 18 subjects were in the group of HbA1C improvement < 1% and no HbAIC
improvement group, respectively. Only 4 subjects had good glycemic control and
medium diet compliance level with HbA1C reduction > 1%. However, most subjects
(61.5%) who had median diet compliance with no HbA1C improvement. In the other
hands, there were no subjects with HbA1C improvement > 1% who had high diet
compliance, but most subjects (75%) who had high level of diet compliance have a
little change in HbA1C reduction < 1%. Moreover, the result stated that only subjects
who had 1 to 5 diabetes duration had the HbA1C improvement > 1%. In addition,
subjects who had never learned about diabetes diet also had > 1% HbAIC
improvement.

As agreement with the results, the previous study of Franziska K. et al.
[47] was cross-sectional study and only observed at a one-time measurement of
carbohydrate counting accuracy and HbA1C improvement, both of which can change
over time due to multiple factors. Better understanding of these relationships is needed
to improve clinical care of youths with type 1 diabetes. Moreover, Uitewaal, et al
[171] had studied in Turkish with type 2 diabetes to assess the effect of ethnic-specific
diabetes education on glycaemic control. Compared with the control group, mean
HbAlc in the intervention group decreased by 0.3%. A significant decrease in HbAlc
was observed only in women with HbAlc >7% at baseline. Serum lipid
concentrations, blood pressure and body mass index remained unchanged in the
intervention group. The results indicated that the educational approach has no clear

effect on glycaemic control or cardiovascular risk factors.

6.2.4 Subject’s diabetes self-management attitude

Attitude improvement was measured in adolescent with type 1 diabetes

following nutrition education. Improvement was also reported for attitudes toward
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diabetes self-care management following the online education and class activities to
promote dietary knowledge and diabetes community through KINPORDEE website.
It was noticed that over half of the subjects (58.8%) had median attitude level before
using diabetes educational website. The mean pre-attitude score for all subjects was
74.71£ 7.14%. At the end of the study, most subjects (64.7%) had high attitude level,
whereas the mean post-attitude score increased to 79.41 + 7.72%. This current study
shows that most subjects had a high attitude level toward diabetes self-care
management, even there were no significant change between pre and post attitude test.
Correspond to the previous study of Franziska K. et al. [45] which was noticed
significant improvement in overall well-being significantly. This improvement was
due to reduction in depression, anxiety. Moreover, energy intake and well-being
increased significantly at the end of the study.

Regarding the related factors involve the subject’s attitude toward diabetes
self-care management. Both subjects’ attitude tests, which did not differ significantly
by sex and diabetes duration. The mean attitude level had a significantly difference in
the education level, especially subjects who studied in the secondary school and high
school or higher level. Moreover, the diabetes diet education experience in 1 year was
also the one factor involved the significantly attitude difference among diabetes
subjects.

Additionally, attitude along with knowledge and self-efficacy plays a part
in behavior change. Several studies have reported positive attitude change following
education. Finally, positive attitude change was measured in adolescent with diabetes
following web based nutrition education [170,172] However, this current study was
noted a similar change occurred in subjects with all categories of diabetes duration
indicating that other factors rather than the intervention probably were responsible for
attitude change.

However, it is interesting to note that some negative attitude were
improved at the end of the study such as “feel unconfident when parents or doctor
asked about the blood glucose level”, and “meal planning to meet dietary goal when
eating outside is hard and difficult”. However, most subjects may have decided that
in spite of the negative attitude offered, they could “learn better.” This was similar to

the study of Anun and Peter [173], that evaluated the effectiveness of a computer
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based learning (CBL) program in diabetes management which reported that overall
results of user’s attitudes on CBL program were in a positive range.

KINPORDEE administration was designed to record the subject’s average
time on site with an expectation that subjects would spend at least 3 hours per week.
However, it was reported that most subjects spent average 1.98+ 1.19 hours per week.
And most of subjects were grouped in a moderate website compliance level. The most
frequent applications were daily intake record, exercise record and public library,
respectively. Interestingly, there were 6 subjects who reported spending more time
working through KINPORDEE website, had a greater improvement in cognitive and
attitude scores. A noticeable difference is seen in time on task and post test scores for
completing self-online learning programs. Moreover, all of these subjects had also the
greater improvement in glycemic control after the study period. Agreement with the
above results, the study of Lina Lee, [174] reported that most students spent 45
minutes or less per module. It indicated that time on task positively correlated with
cognitive change scores and also have a difference in time on task and post test scores

for each of these programs.

6.2.5 Subject’s overall satisfaction with the multimedia diabetes educational
website

Related to the overall subject’s satisfaction with the developed diabetes
educational website for dietary self-care, especially carbohydrate counting, the five
point scales were used to determine the subject’s level of satisfaction with the
developed diabetes educational website. The satisfied responses were assessed on
many aspects such as website content, website format, ability to use and enhance self-
learning and website motivation. All aspects were focused on self-learning about meal
planning using basic carbohydrate counting concept and motivated to completed
exercises and daily food intake record. The satisfaction level was indicated between
“Extremely satistied” to “Extremely dissatisfied”. Most subjects were satisfied with
this developed diabetes educational website. Most subjects (64.7%) had concluded that
KINPORDEE website was very easy to learn and understand language. Moreover, it

had the appropriate content arrangement that was suitable with their age. Especially,
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the color theme and web mascots are very attractive and colorful. Moreover, subjects
were mostly satisfied in all aspects ranging from very satisfied to extremely satisfy.

However, there was a comment on the daily food intake record that the
font size should be bigger and some subjects did not like to re-password before getting
through this application. Some subjects stated that the food pictures demonstrating
showing the amount of specific food sources per serving could be easily related to
their food intake selection as the actual food portion sizes. They stated that it was very
helpful for learning with pictures and was much easier than just showing the number
of grams per serving. Most subjects anticipated more pictures and did not agree to read
textual information as the only visual information. Some subjects recommended that
this website should have more flash applications to be more attractive. However, a
few subjects had problem about the speed of presenting content and pictorial
information was also a main concern among subjects. Some felt impatient toward the
waiting time of loading up food images because of their web browser and internet
speed limitation. However, few subjects complained that the content of discussion
was “so long” and consumed too much time. Some subjects were too timid to voice
their opinions on the web board. Some subjects would prefer reading the information
in the discussion board to expressing themselves even though they could choose to
remain anonymous.

For subject’s learning responses, some subjects commented that the online
assignments encouraged them to apply what they learned in the instruction to practice
in their daily life, especially self-help meal planning. These task-oriented assignments
encouraged them to go through the diabetes knowledge in greater detail, because they
had to gather sufficient knowledge to answer the problem tasks given. Moreover, they
stated that E-food photo gallery and E-food exchange list were the best diabetes food
resource to improve their knowledge for making a proper meal plan. Most subjects
stated that the knowledge and useful applications in KINPORDEE website could
improve and confirm their knowledge of diabetes self-management. However, some
subjects and their parents had recommended that this website needed to promote and
encourage others members to join web board which was the best way for sharing
experiences among diabetes community. As correspond to Chaturawit C.[30] and

Jampathed S.[31], most subjects were satisfied with the overall in “very good” level in
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both developed booklets and a face-to-face class activities about meal planning using
basic and advance carbohydrate counting, respectively.

Additionally, some subjects preferred having personal feedback from the
developed diabetes educational website such as automatic score report, and bulletin
board. In the other hands, some subjects preferred having personal feedback through a
chat system, e-mail and phone. Most diabetes parents were interested in KINPORDEE
class activities. They stated that this kind of useful activities should be organized every
2-3 months to remind their children about diabetes and dietary self-care. Bunnag A, et
al [32] had also agreed with the above mention tools and educational program. Several
subjects posted that nutrition education class was very useful and hoped to join with
the other type 1 diabetes adolescents for the next set up. Some subjects commented
that the nutrition education class make them learn healthier eating with a proper
carbohydrate portion. Moreover, subjects also learned very well about the causes of
hypoglycemia and hyperglycemia. These data show that nutrition tool and nutrition
education appropriate to the age of subjects and their needs. Some studies have shown
no significant differences between classroom and distance education and high overall
levels of satisfaction from subjects [175].

For the study’s suggestion, to accomplish overall better outcome through
online self-learning with KINPORDEE website, the subjects should often access
through the site and its applications. They should be encouraged to take more time on
self-learning together with completion of practical exercises. Moreover, the subject's
diabetes knowledge needs to extend to more resources available in the internet. More
effort should be made to encourage the use of resources and online interaction for
better result in online-self learning. For a better online self-efficiency, the previous
study of Chi-Yuan C. et al. [131] had suggested that e-services should be listed
together on the front of the homepage and highlighted. It is suggested that learners can
use the instrument developed in this study to select the best system for self-study,
without being dispirited to further save time and to improve knowledge and skills

needed for self-learning.
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CHAPTER VII
CONCLUSION

This study involved the development of the multimedia diabetes
educational website for self-help meal planning in type 1 diabetic children and
adolescents using basic level of carbohydrate counting concept and evaluating the
effectiveness of the developed diabetes educational website in term of knowledge and
attitude improvement, accuracy in perception and conceptualization of basic
carbohydrate counting, and the subject’s satisfaction with the developed diabetes
educational website.

KINPORDEE website, the multimedia diabetes educational website was
developed according to the main purpose. KINPORDEE website which included the
overview of general information about diabetes self-care management, self-help
guidelines for meal planning using basic carbohydrate counting with many
applications such as e-food photo gallery, e-food exchange list, e-exercise, e-daily
intake record and e-glucose level monitor and record. KINPORDEE website included
many interactive activities that provided the subjects with opportunities to learn
whether they had accurately learned the information presented and to practice skills in
applying that information. For encouraging a specific diabetes community, there were
two useful menus such as e-web board and e-chat room that is one option to contact
with the health care team and other members.

The effectiveness of this diabetes educational website was assessed with
34 type 1 diabetes adolescences within 6 weeks to improve carbohydrate counting
knowledge and skills. Most of them (70.6%) had a normal nutritional status with 2.9%
overweight, 17.6% begin obese and 8.8 % obesity. Interestingly, about half of subjects
had learned about diabetes and dietary self-care, especially the basic carbohydrate
counting within 1 year and another half had never learned before. The nutrition
education was applied to these subjects in term of interactive learning which included

learning with exercise practices, exercise assignments, and joining the class activities.
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The results show that the subject’s knowledge and attitude for diabetes and dietary
self-care management were improved at the end of the study. The majority of subjects
had a better understanding about general information about diabetes and self-care
management (diabetes cause and definition, signs and symptoms of diabetes and its
complications and insulin action). They also had good practice knowledge about self-
monitoring blood glucose (SMBG) and behavior modification for improving diabetic
control. However, this knowledge improvement was not significantly difference in the
subjects who were in the high school or higher, and subjects who had more than 6
years diabetes duration. Regarding to the attitude knowledge for diabetes self-care
management, the majority of subjects improved their attitude knowledge at the end of
the study. The results of this study indicated that cognitive performance could be
improved with effective educational intervention. Interestingly, the significantly
increase in carbohydrate counting score was affected by the final class practice
because some subjects had reviewed the important topic before the class that was the
results by both website and phone reminder. Class activities contributed to improve
nutrition knowledge for diabetic subjects. They stated a positive response and
preferred a further class practice.

The subject’s daily intake record was used to determine the subject’s
compliance with an appropriate meal to achieve the nutrition requirement, especially
the carbohydrate goal. The result indicated that most subjects could not achieve their
carbohydrate goal and the energy requirement at the end of the study, especially in a
normal weight subjects. The related factors might be an awareness of hypoglycemia
according to their experience report and underreport/estimate of their intake through
this web application. As a result of this study’s findings, suggest that further research
should explore factors other than nutrition knowledge and attitude that influence
dietary intake among diabetic subjects, since knowledge and attitude were not found
here to be primary factors impacting dietary intake. However, the effectiveness of this
diabetes educational website was evaluated on glycemic control that mostly found in
11.8% of subjects who had 1-5 years diabetes duration with more than 1% HbA1C
improvement. And they also had the moderate level of diet and website compliance.

Majority of subject indicated their satisfaction level ranking from “very

satisfied” to “extremely satisfied” in all aspects according to the developed diabetes
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educational website. Overall satisfied results indicated that this diabetes educational
website provided the subjects many opportunities to attain performance
accomplishment and thereby succeeded in improving self-efficacy. Moreover, some
subjects and their family were interested in the distance learning and the extra class
activities. As a practical suggestion, although this diabetes educational website was
developed to provide basic knowledge and understanding of carbohydrate counting for
self-help meal planning, however the 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 interventions with
effective diabetes educational website, the extra group meeting or telephone contact as
available are still needed to be ongoing and finally reach the objectives.

In conclusion, KINPORDEE website fulfills its intention to improve
knowledge and the attitude. However, this website can be effective when used
appropriately in the diabetes self-management education process. It had a positive
effect on self-efficacy and self-motivation to improve a bit of glycemic control in
some subjects. Even the intervention was not taken a role in this study, only
educational website could not significantly improve glycemic control and achieve
carbohydrate goal of most subjects, but at least it could encourage them to concern on
their healthy eating with the good attitude that might effect to decrease HbA1C in
some subjects. Moreover, many factors affect glycemic control of the subjects. The
study showed that not only online self-learning would be improve glycemic control in
some subjects but also diabetes duration and subject’s compliance on carbohydrate
counting were significantly related to the reduction of HbA1C.

Recommendations for the further study
1. A follow-up evaluation would be conducted for the long-term effect of
educational website including with a larger sample size; collect data on
subject’s postprandial glucose level, and their daily glucose variability; and
include consideration of other important factors to glucose control, such as
physical activity and dietary factors other than carbohydrate intake.
2. The advance carbohydrate counting should be conducted for the further

study in order to get usefulness in carbohydrate counting approach,
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especially in type 1 diabetes patients who seek matching insulin dose with
the amount of carbohydrate consumption for a better glycemic control.

3. The comparative study of the different groups, either distance learning or
class learning group in order to compare the result for improving the
diabetes self-management education process.

4. This diabetes educational website for self-help meal planning using basic
level of carbohydrate counting may be applied to study in adults who have
type 1, type 2, and gestational diabetes, in order to widely provide the

effective educational material to Thai diabetic patients.
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