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MEAL PLANNING USING A CARBOHYDRATE COUNTING CONCEPT IN TYPE 1 DIABETIC 
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M.Sc. (FOOD AND NUTRITION FOR DEVELOPMENT) 
 
THESIS ADVISORY COMMITTEE: SUNARD TAECHANGAM, Ph.D.,  
CHANIDA PACHOTIKARN, Ph.D., WONGWIT SENAVONGSE, Ph.D. 
 

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% HbA1C 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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บทคัดยอ 
โรคเบาหวานชนิดที่ 1 คือโรคไมติดตอเรื้อรังซึ่งพบมากขึ้นในเด็กและวัยรุน โดยเปาหมายของโภชนบําบัดทางการแพทย

สําหรับผูปวยกลุมนี้มุงเนนใหผูปวยสามารถควบคุมระดับน้ําตาลในเลือดใหอยูในเกณฑเหมาะสม และสงเสริมใหมีการเจริญเติบโตตามปกติ 
ดังนั้นการวางแผนการบริโภคอาหารจึงเปนปจจัยท่ีสําคัญตอการอยูกับเบาหวานไดอยางปกติสุข โดยเฉพาะอยางยิ่งเทคนิคการนับหนวย
คารโบไฮเดรตซึ่งชวยในการวางแผนการรับประทานอาหารที่เหมาะสม สามารถยืดหยุนและปรับใชใหเขากับชีวิตประจําวันได ในประเทศไทย
สื่อการเรียนรูเพื่อการดูแลตนเองของผูปวยเบาหวานชนิดที่ 1 โดยเฉพาะอยางยิ่งวิธีการวางแผนการบริโภคอาหารจากเทคนิคการนับหนวย
คารโบไฮเดรตนั้นยังไมคอยแพรหลาย ดังนั้น การนําเอาบทเรียนบนเครือขายอินเตอรเน็ตซึ่งใชเวิลดไวดเว็บเปนสื่อในการเรียนการสอนสําหรับ
ผูปวยเบาหวานโดยประกอบดวยเนื้อหา รูปภาพประกอบและภาพเคลื่อนไหวตางๆ ท่ีเหมาะกับผูปวยเด็กและวัยรุน เพื่อใหเกิดผลลัพทท่ีเหมาะสม
ในการดูแลเบาหวานดวยตนเองจากการวางแผนการบริโภคอาหารอยางเหมาะสม 

วัตถุประสงคหลักของการศึกษานี้คือการพัฒนาเวปไซตเพื่อการเรียนรูดวยตนเองสําหรับผูปวยเด็กและวัยรุนที่เปนเบาหวานช 
นิดท่ี 1 ท่ีมุงเนนการดูแลเบาหวานและวางแผนการบริโภคอาหารดวยตนเอง นอกจากนี้ยังไดศึกษาประสิทธิภาพของสื่อการเรียนรูท่ีพัฒนาขึ้นโดย
ประเมินระดับความรู และทัศนคติของผูปวยในการดูแลเบาหวานและวางแผนการบริโภคอาหารดวยตนเองในการใชเทคนิคการนับหนวย
คารโบไฮเดรตรวมทั้งการปฏิบัติตัวเก่ียวกับการบริโภคอาหารควบคูไปกับการประเมินความพึงพอใจของเครื่องมือสื่อการสอนที่พัฒนาขึ้น 

เวปไซตท่ีพัฒนาประกอบดวยความรูท่ัวไปเกี่ยวกับโรคเบาหวานและอาหารเพื่อสุขภาพโดยเนนถึงแนวทางการวางแผนการ
บริโภคอาหารดวยตนเองจากการใชเทคนิคการนับหนวยคารโบไฮเดรต ซึ่งประกอบดวยเมนูประยุกตตางๆ ไดแก ประเมินภาวะโภชนาการดวย
ตนเอง บันทึกการรับประทานอาหารประจําวันและระดับน้ําตาลในเลือด คลังภาพอาหาร รวมทั้งรายการอาหารแลกเปลี่ยน ผูปวยเด็กและวัยรุนที่
เปนเบาหวานชนิดที่ 1 จํานวน 34 คน ซึ่งมีอายุเฉลี่ย 14.32 ± 2.34 ป และเขารับการรักษาที่คลินิคผูปวยนอก โรงพยาบาลรามาธิบดี  ไดเขารวมเปน
สมาชิกและเรียนรูผาน “กินพอดีเวปไซต” (www.kinpordee.com) ใน 4 ชวงเปนระยะเวลา 6 สัปดาห เพื่อประเมินประสิทธิภาพของเวปไซตท่ี
พัฒนาขึ้นจากการทําแบบฝกหัดระหวางสัปดาหและเขารวมกิจกรรมกลุมในอาทิตยสุดทาย ท้ังนี้ผูปวยจะตองบันทึกการรับประทานอาหารอยาง
นอยอาทิตยละ 3 วันผานระบบเวปไซตเพื่อตรวจสอบจํานวนหนวยคารโบไฮเดรตที่รับประทานในแตละวัน  

หลังการเรียนรูพบวาผูปวยมีระดับความรูและทัศนคติในการดูแลเบาหวานและการบริโภคอาหารดวยตนเองเพิ่มขึ้นอยางมี
นัยสําคัญทางสถิติ (p<0.01) โดยผูปวยสวนใหญ (76.5% และ 64.7%) มีความรูและทัศนคติในระดับสูงตามลําดับ อยางไรก็ตามเมื่อประเมินผล
คะแนนจากแบบฝกหัดการวางแผนการบริโภคอาหารและการนับคารโบไฮเดรตรายสัปดาห พบวาผูปวยประมาณ 50% มีความรูเฉลี่ยในระดับ
ปานกลาง และมีคะแนนเฉลี่ยอยูในระดับสูงเมื่อเขารวมกิจกรรมกลุม จากการติดตามบันทึกการรับประทานของผูปวยระหวางการศึกษา พบวา
ผูปวยสวนใหญ (73.5%) รับประทานคารโบไฮเดรตในปริมาณต่ํากวาเปาหมายโดยเฉลี่ย 3.41±2.93 หนวยคารโบไฮเดรตตอวัน และไมพบความ
แตกตางหลังสิ้นสุดศึกษา และจากการศึกษาการเปลี่ยนแปลงระดับฮีโมโกลบินเอวันซีเฉลี่ยไมพบความแตกตางอยางมีนัยสําคัญ อยางไรก็ตาม
พบวามีความแตกตางของระดับฮีโมโกลบินเอวันซีหลังการศึกษาอยางมีนัยสําคัญทางสถิติในผูปวยกลุมที่ควบคุมไดดีเมื่อเปรียบเทียบกับกลุมที่
ควบคุมไมดี โดยพบผูปวย 11.8% มีระดับฮีโมโกลบินเอวันซีลดลงมากกวา 1% โดยมีคาฮีโมโกลบินเอวันซีเฉลี่ย 7.02 ± 0.79% และพบวาเปน
กลุมที่มักใหความรวมมือในการใชงานและเรียนรูผานเวปไซตอยางสม่ําเสมอ และจากการกระตุนการเรียนรูดวยตนเองของผูปวยพบวาผูปวยสวน
ใหญ (79.4%) ใหความรวมมือในการเรียนรูผานเวปไซตโดยเฉลี่ย 1.98±1.19 ช่ัวโมงตออาทิตย และยังพบวาคะแนนความพึงพอใจของผูปวยตอ
เวปไซตเพื่อใหความรูเบาหวานอยูในระดับดีถึงดีมากโดยเฉพาะอยางยิ่งการจัดการระบบการเรียนรูดวยตนเอง 

ผลการศึกษานี้สรุปไดวา เวปไซตเพื่อใหความรูเบาหวานนั้นเปนที่ยอมรับในการนําไปประยุกตใชในการวางแผนการบริโภค
อาหารดวยตนเองโดยเฉพาะอยางยิ่งเทคนิคการนับคารโบไฮเดรตในผูปวยเบาหวานชนิดท่ี 1 และยังชวยกระตุนใหเกิดการเรียนรูและทัศนคติใน
เชิงบวกในการดูแลเบาหวานและการเรียนรูออนไลนดวยตนเอง อยางไรก็ตามความรวมมือจากทีมสุขภาพและครอบครัวนั้นเปนสิ่งที่สําคัญอยาง
มากที่จะชวยกระตุนการเรียนรูดวยตนเองของผูปวย สื่อการเรียนรูนี้อาจจะนําไปประยุกตใชเปนสื่อกลางในการใหความรูและเปนแหลงคนควา
เพื่อการควบคุมเบาหวานที่เหมาะสมกับเด็กและวัยรุนตอไป  
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CHAPTER I 

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, HbA1C 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% HbA1C 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 HbA1c 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 HbA1c 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 HbA1C 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 HbA1C 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 II 

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 III 

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 β-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 β-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 β-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 β-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 1diabetes 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 HbA1c 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 HbA1c 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 A1C 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 HbA1C goals for type 1 diabetes by age group [48] 

 

  

Values by age 

Plasma blood glucose 

Goal range (mg/dl) 

 

HbA1C 

 

Rationale 

 Before 

meals 

Bedtime/ 

overnight 

Toddlers  

& Pre-school 

(<6 years) 

100-180 110-200 <8.5% 

(But >7.5%) 

- High risk and 

vulnerability to 

hypoglycemia 

School age 

(6-12 years) 

 

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

hypoglycemia & 

hypoglycemia 

Adolescents 

& Young adults 

(13-19 years) 

90-130 90-150 <7.5%* - Developmental & 

psychological 

issues 

Key concepts in setting glycemic goals: 

- Goals should be individualized and lower goals may be reasonable based on benefit 

risk assessment 

- Blood glucose goals should be higher than those listed above in children with 

frequent hypoglycemia or hypoglycemia unawareness 

- Postprandial blood glucose values should be measured when there is a disparity 

between pre-prandial blood glucose values and HbA1C 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 



Urarak Chantima  Literature Review / 18 

 

 

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 

stage 

(Approximate 

ages) 

Normal 

developmental 

tasks 

Type 1 diabetes 

management 

priorities 

Family issues                          

in type 1 diabetes 

management 

Older 

elementary   

School-age   

(8-11 years)                                     

- Developing 

skills in 

athletic, 

cognitive, 

artistic, social 

areas     

- Consolidating 

self- esteem 

with respect to 

the peer group                                                                          

- Making diabetes 

regimen flexible 

to allow for 

participants  in 

school/peer 

activities        

- Child learning 

short- and long-

term benefits of 

optimal control                                        

- Maintaining parental 

insulin & blood  glucose 

monitoring   tasks while   

allowing for                                                                                          

independent self- care for 

“special occasions” 

- Continue to educate 

school & other caregivers           
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Table 3 Major developmental issues and their effect on children and adolescents with 

diabetes (Cont.) [45] 

 

Development 

stage 

(Approximate 

ages) 

Normal 

developmental 

tasks 

Type 1 diabetes 

management 

priorities 

Family issues                          

in type1 diabetes         

management 

Early 

adolescence        

(12-15 years)           

- Managing 

body changes     

- Developing a 

strong  sense of 

self-identity                         

- Managing 

increased insulin 

requirements  

during puberty 

- Diabetes 

management     

& blood glucose 

control become 

more   difficult                                                                                     

- Weight & body  

image  concerns                                             

- Renegotiating  parents & 

teen’s roles in diabetes 

management  to be  

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 

Later 

adolescence 

     (16-19 years)                    

- Establishing a 

sense of  

identity after 

high school                                           

(decision about 

location,                                           

social issues, 

work, 

education)                                                              

- Begin discussion 

of   transition to a 

new diabetes team 

-  Integrating 

diabetes into new 

lifestyle          

- 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]. 

 

 

 

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 HbA1c. Understanding this relationship will allow patients with diabetes 

and their healthcare providers set appropriate day-to-day postprandial blood glucose 

targets based on HbA1c 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 HbA1c 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 

HbA1c lowering and frequently hypoglycemic episodes. Table 4 contains the 

correlation between HbA1c 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 HbA1c level and mean plasma glucose levels on multiple 

testing over 2–3 months [76] 

 

HbA1c (%) 

 

Mean plasma glucose 

mg/dl mmol/l 

 

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 HbA1c 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 

(grams) 

Carbohydrate 

choice 

Protein 

(grams) 

Fat 

(grams) 

1 Starch /Bread 18 1 2 1 or less 

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 

substitute (lean)  

0 0 7 3 

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.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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, 

Figure 2  A sample of nutrition fact label 

The 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) 
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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 

 1 slice bread 

 1/3 cup rice 

 1/4 cup sticky rice 

 3/4 cup dry cereal 

 1/2 cup noodle 

Starchy Vegetables 

 1/2 cup corn or a 5-6″ corn 

 1/2 cup mashed potatoes 

 1/2 cup green peas 

 1 small (2″ or 3oz) baked potato 

 1 cup cooked pumpkin 

Note:   -     1 carbohydrate serving =15 g of carbohydrate = 1 carb choice  

- 1 ½ 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 

 1 apple or other small fresh fruit  

 1 medium guava 

 1/2 medium banana 

 12-15 grapes or strawberry  

 1/2 cup juice 

Milk and yogurt 

 1 cup fat free and reduced fat milk 

 6 oz. cup yogurt, plain  

 

Sweets/Desserts 

 1 brownie, 2″×2″ 

 1 cake, 2″×2″ 

 3 cookies, 1″ across 

 1/2 cup ice cream 

 1 tbsp honey, table sugar, regular 

jam or syrup  

Combination/Mixed Foods 

 1 slice (⅛ pizza) medium, thin 

crust, pizza 

 1 cup soup: cream, noodle, rice, 

vegetable 

Note:  -    1 carbohydrate serving =15 g of carbohydrate = 1 carb choice  

- 1 ½ 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 
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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 CSII 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 (HbA1C), 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)  

 

 

Figure 3  Health care outcome continuums  
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4.2 Computerized 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]. 

 

 

 



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

 

45 

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].  

 

 



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

 

47 

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 (CAI) 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. 

 

 

 

 

 

 

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. 

REFERENCE

- Modification from 
various references, 
food composition 

data and food 
photograph

DEVELOPMENT 
OF MULTIMEDIA 

WEBSITE 
EDUCATIONAL 

TOOL 

APPROVED BY

EXPERT

- Correction from 
comments and 

suggestions

EVALUATED BY SUBJECTS 
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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  
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Table 7 Software system specification for the educational diabetes development 

(Cont.) 

 

Client Software 

Microsoft window XP/Vista/Window 7 

Web Browser :  

 Internet Explorer 7.0 or Later 

 Firefox 

Others : 

 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. 

 

 

 

 

 

 

 

 

Figure 5 Web designing layout and KINPORDEE theme logo 

 

 

 

 

 

 

 

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 a doctor 

 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)  

 Login & Logout  

 User Registration and update profile  

 Account Activation   

 Password Management  

 

 

 

 

 

 

 

 

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 "WYSIWYG" 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)  

 

 

 

 

 

 

 

 

 

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)   

 

 

 

 

 

 

 

 

 

 

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-Bulletin board 

 KINPORDEE CLUB’s activity 

 Ask experts 

 FAQ 

 General sharing topics 

 

 

 

http://en.wikipedia.org/wiki/Discussion_board
http://en.wikipedia.org/wiki/Discussion_board#Software_features
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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) 

 

 

 

 

 

 

 

 

 

 

 

 

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: 

     1. Definition, etiology and risk factors  

     2. Classification and symptoms of diabetes 

     3. Complication: Acute and long term complication 

     4. How is insulin working?  

     5. Treatment and prevention 

     6. Nutrition and exercise with diabetes 

     7. Self management in diabetes 

     8. 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 

    c) 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 

 Weigh measuring scale was used to measure the body weight  

 Height measuring scale was used to measure the body height  

 Measuring tape was used to measure mid arm circumferences 

(MAC)  

 Skin fold caliper was used to measure triceps skin fold (TSF) 

 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]: 

  > +3 SD    obesity 

 > + 2 SD to + 3 SD   beginning of obesity 

 > +1.5 SD to +2 SD   overweight 

 -1.5 SD to +1.5 SD   normal 

 < -1.5 SD to -2 SD   slightly underweight 

 < -2 SD    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 10 kg  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 (IOC) [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  : 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   0  carb choice   get -0     get 10 points 

 Under/Over carbohydrate goal  1  carb choice    get -1      get  9 points 

 Under/Over carbohydrate goal  2  carb choice    get -2      get  8 points 

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

 Under/Over carbohydrate goal  4  carb choice    get -4      get  6 points 
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 Under/Over carbohydrate goal  5  carb choice    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  0 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        : > 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-
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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 :  Somewhat 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] 

    

 

  

 

Whereas,  

Zα =     5% Type I Error (1.96) 

  Zβ  =     95% Confidential (- 1.28)  

          п1 - п0  =     Expected probability of knowledge improvement 0.25                          

(25% Expected) 

      п0 =    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 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Orientation :  

o Introduction of the multimedia educational diabetes website   

 Class activity I:  

o KAP Pre-Knowledge test 

o KAP Pre-Attitude test 

 

Baseline: 

Period 0 
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Figure 13 Flow chart of the multimedia diabetes educational website model (Cont.) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 The multimedia diabetes educational website was provided to subjects. 

 Education :  

o General of diabetes knowledge with self care management 

o Reading growth chart and assessment of nutrition status 

o Energy requirement and carbohydrate unit target 

 Assignment and activity II:  

o Overall diabetes and self-care management exercise 

o Carbohydrate counting part 1 

o Self-nutrition assessment 

o At least 3 days dietary record 

 

Period 1 

 Education : 

o Carbohydrate counting concept 

o  Estimating food portion size 

o Reading nutrition fact 

o Exercise and diabetes guidelines 

 Assignment and activity II:  

o Overall diabetes and self-care management exercise 

o Carbohydrate counting part 2 

o At least 3 days dietary record 

 

Period 2 
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Figure 13 Flow chart of the multimedia diabetes educational website model (Cont.) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Education : 

o Carbohydrate counting concept 

o  Self-estimating food portion size 

o Carbohydrate unit target and meal distribution 

 Assignment and activity III:  

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 

 

 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 

 Assignment and activity VI:  

o Carbohydrate counting part 4 

o At least 3 days dietary record 

 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 

o Multimedia educational website’s satisfying questionnaire 

 

Period 3 

Period 4 
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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; 

 Weight (Wt), Height (Ht) 

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

Mid arm circumference (MAC)  

 Food frequency questionnaire, favorite food questionnaire and 24 hours 

dietary recall 

Beside, some biochemical data were also determined as follows; 

 HbA1C level  

 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 



Fac. of Grad. Studies, Mahidol Univ.                              M. Sc. (Food and Nutrition for Development /  87 

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. 

- 1.2 E-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 

II. Carbohydrate containing foods 

III. 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  

II. Estimating food portion size  

III. 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; 

 Weight (Wt), Height (Ht) 

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

diabetes educational website for online self-learning. (Figure 16) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 14 KINPORDEE website; Public library - General information about diabetes 

and self-care management 

 

 

 

 

 

 

 

 

Figure 15 KINPORDEE website; Public library-General information about healthy 

diet for diabetes 
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Figure 15 (Cont.) KINPORDEE website; Public library-General information about 

healthy diet for diabetes 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 16 KINPORDEE website; e- practicing exercises for each topic 
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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. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 17 KINPORDEE website; Self-nutrition assessment and meal planning 

distribution 
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Figure 18 KINPORDEE website; Blood glucose monitor and daily blood glucose 

level record 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 19 KINPORDEE website; Self-help guideline for meal planning using 

carbohydrate counting 
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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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3) Milk      63 items 

4) Vegetable      35 items 

5) Fast-foods     140 items 

6) One-plate/set-plate dish    131 items 

7) Snack      234 items 

8) Drink and beverage    88 items 

9) Thai dessert     84 items 

10) Other dessert/miscellaneous    50 items 

11) Ready-to-eat food and condiment.   32 Items 

 

 

 

Figure 21 KINPORDEE website; food exchange lists database 

 

 

 

 

 

 

 

 

 

Figure 22 KINPORDEE website; food photo gallery for counting carbohydrate 
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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 

     16-19      

Mean = 14.32; SD = 2.34; Min = 12; Max = 19 

 

20 

14 

 

 

58.8 

41.2 

Gender 

     Male 

     Female 

 

12 

22 

 

35.5 

64.7 

Religion 

     Buddhism 

     Islam 

     Sikh 

 

32 

1 

1 

 

94.1 

2.9 

2.9 

Education level 

    Primary school 

    Secondary school 

    High school 

    Bachelor degree 

 

12 

9 

11 

2 

 

35.3 

26.5 

32.4 

5.9 
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Table 10 Baseline demographic characteristics of the subjects (Cont.) 

 

Characteristics n  % 

Family history of diabetes 

     Yes      

     No  

 

16 

18 

 

47.1 

52.9 

Parent status 

     Living together 

     Divorce 

     Others 

 

27 

6 

1 

 

79.4 

17.6 

2.9 

Subjects living with 

     Father and mother 

     Father or mother 

     Relatives 

 

26 

7 

8 

 

76.5 

24.6 

3.1 

Parent’s occupation  

Subject’s father 

     Government’s employee 

     Private company’s employee 

     Owner business 

     Freelance employee 

     Others 

Subject’s mother 

     Housewife 

     Government’s employee 

     Private company’s employee 

     Owner business 

     Freelance employee 

     Others 

 

 

7 

9 

15 

2 

1 

 

11 

3 

8 

9 

2 

1 

 

 

20.6 

26.5 

44.1 

5.9 

2.9 

 

32.4 

8.8 

23.5 

26.5 

5.9 

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) 

     Primary school (P5-P6) 

     Secondary school (M1-M3) 

     Secondary school (M4-M6) 

     Diploma/Certificate 

     Bachelor degree and higher 

     Unknown
*
 

Subject’s mother 

     Primary school (P1-P4) 

     Primary school (P5-P6) 

     Secondary school (M1-M3) 

     Secondary school (M4-M6) 

     Diploma/Certificate 

     Bachelor degree and higher 

     Unknown* 

 

 

1 

1 

1 

3 

11 

16 

1 

 

5 

2 

4 

2 

7 

13 

1 

 

 

2.9 

2.9 

2.9 

8.8 

32.4 

47.1 

2.9 

 

14.7 

5.9 

11.8 

5.9 

20.6 

38.2 

2.9 

Average family income per month 

     < 10,000 Baht 

     10,000 – 19,999 Baht 

     20,000 – 29,999 Baht 

     30,000 – 39,999 Baht 

     40,000 – 49,999 Baht 

     > 50,000 Baht 

  

  5 

6 

7 

5 

4 

7 

 

14.7 

17.6 

20.6 

14.7 

11.8 

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 

     1-5 years 

     6-10 years 

     > 10 year 

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

 

2 

16 

7 

9 

 

5.9 

47.1 

20.6 

26.5 

Insulin injection 

     Syringe 

     Pen 

     Syringe and pen 

     Insulin pump 

 

19 

11 

1 

3 

 

55.9 

32.4 

2.9 

8.8 

Using glucometer for monitoring blood 

glucose 

     Yes 

 

 

34 

 

 

100 

Ability of self monitoring blood glucose 

     Yes 

      No 

 

33 

1 

 

97.1 

2.9 
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Table 11 Diabetes history and practice of the subjects (Cont.) 

 

Diabetes history and practice  n % 

Frequency of blood glucose monitoring 

(times/day) 

0  times/day 

1-2  times/day 

       3-4  times/day 

Mean = 3.35; SD = 1.01 ; Min = 2 ; Max = 6 

 

 

0 

9 

25 

 

 

0 

26.5 

73.5 

Frequency of hypoglycemic episodes
*
 

     Seldom 

     1-2 times/week 

     3-4 times/week 

     > 4 times/week 

* 
Lowest blood glucose (mg/dl): Mean = 54.71;  

SD = 8.87; Min = 40; Max = 70 

 

6 

26 

1 

1 

 

17.6 

76.5 

2.9 

2.9 

Time of blood glucose monitoring 

     Before breakfast 

     After breakfast 

     Before lunch 

     After lunch 

     Before dinner 

     After dinner 

     Bedtime 

     Before exercise 

     After exercise 

     When hyperglycemia 

     When hypoglycemia 

     Others, 3 a.m. 

 

22 

0 

11 

0 

23 

3 

13 

1 

1 

4 

9 

3 

 

84.6 

0 

42.3 

0 

88.5 

11.5 

50 

3.8 

3.8 

15.4 

34.6 

11.5 
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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/dl     

     130-150 mg/dl     

     > 150 mg/dl     

Mean = 123.56; SD = 24.20; Min = 86; Max = 186 

 

23 

6 

5 

 

 

67.7 

17.6 

14.7 

 

Glycosylated hemoglobin (HbA1C)              

     < 8 % 

     8-10 % 

     >10-12 % 

     >12 % 

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

 

7 

17 

9 

1 

 

20.6 

50.5 

26.5 

2.9 

 

Do you control diet for blood glucose control 

     Yes 

     No 

 

25 

9 

 

73.5 

26.5 

Physical activity 

      Not exercise 

     1-2 times/week 

     3-5 times/week 

     > 5 times/week 

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

 

9 

14 

9 

2 

 

26.5 

41.2 

26.5 

5.9 

 

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 (HbA1C) was 9.28 ± 1.53%. 
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About half (50.5%) of subjects were grouped according to the average HbA1C 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 

     No 

     Not sure 

 

18 

15 

1 

 

52.9 

44.1 

2.9 

Have you learned carbohydrate counting within 1 year 

     Yes 

     No 

     Not sure 

 

18 

16 

0 

 

52.9 

47.1 

0 

What do the subjects think about the objective of 

carbohydrate counting? 

     Meal planning 

     Diet control 

     Blood glucose control 

 

 

22 

21 

23 

 

 

64.7 

61.8 

67.6 

What is the subject’s expectation from carbohydrate 

counting learning? 

     Appropriate dietary intake 

     Various food choice  

     Appropriate weight 

     Normal blood glucose  

     Be healthy 

 

 

26 

3 

10 

29 

28 

 

 

76.5 

8.8 

29.4 

88.3 

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 

data 
Total  

(n=34) 

Male  

(n=12) 

Female  

(n=22) 

Normal 

criteria
*
 

Weight  (kg) 52.57 ± 13.94 54.79 ± 20.16
 a
 51.97 ± 9.36

 b
 F 29.4 – 57.8 

M 28.1 – 67.4 

Height  (cm) 157 ± 9.29 156.82 ± 13.85
 a
 157.43 ± 6.10

 b
 F  

138.8 – 164.2 

M  

135.1 -177.6 

Weight for age 

Z-scores 
**

 
1.04 ± 1.50 1.05 ± 2.06 1.03 ± 1.15 -1.5 to +1.5 

Height for age  

Z-scores 
**

 
0.33 ± 1.07 -0.31 ± 1.13 0.68 ± 0.88 -1.5 to +1.5 

Weight for 

height  

Z-scores 
**

 

0.88 ± 1.67 1.44 ± 2.15 0.57 ± 1.30 -1.5 to +1.5 

Mid arm 

circumference 

(cm) 

 

25.63 ± 4.44 

 

24.01 ± 8.21 

 

25.34 ± 3.63 

 

N/A 

Biceps skinfold 

thickness (mm) 

 

12.71 ± 6.34 

 

9.80 ± 5.47 

 

14.30 ± 6.31 
N/A 

Triceps skinfold 

thickness (mm) 

 

21.05 ± 9.54 

 

16.05 ± 9.46 

 

22.78 ± 9.45 
N/A 

Data are presented as mean ± SD 

a,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 

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 

Z-scores 

Total (n=34) 

n (%) 

Male (n=12) 

n (%) 

Female (n=22) 

n (%) 

Normal 

criteria* 

> 3.0 3 (8.8) 3 (25.0) 0 (0) Obesity 

> 2.0 to 3.0 6 (17.6) 1 (8.3) 5 (22.7) Begin obese 

> 1.5 to 2.0 1 (2.9) 0 (0) 1 (4.5) Overweight 

-1.5 to 1.5 24 (70.6) 8 (66.7) 16 (72.7) Normal 

< -1.5 to -2.0 0 0 0 Slightly 

underweight 

< -2.0 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 

     4 

     5 

     6 

 

9 

11 

11 

3 

 

26.5 

32.4 

32.4 

8.8 

Food preparation 

     Parent/relative 

     Caregiver 

     Food shops 

 

20 

4 

10 

 

58.8 

11.8 

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 

     3-4 times/month    

     >4 time/month 

 

3 

17 

14 

 

8.8 

50.0 

41.2 

Difference of dietary intake between school days and 

weekend day    

     Not difference 

     Difference 

 

 

26 

3 

 

 

76.5 

8.8 

Average amount of rice consumption  

     1.5 ladles/meal 

     2 ladles/meal 

     2.5 ladles/meal 

     3 ladles/meal 

     ≥ 4 ladles/meal     

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

 

4 

19 

1 

9 

1 

 

11.8 

55.9 

2.9 

26.5 

2.9 

Frequency of having vegetable consumption 

     Everyday 

     Sometimes 

 

20 

14 

 

58.8 

41.2 

Frequency of having fruit consumption 

     Everyday 

     Sometimes 

 

23 

11 

 

4 

19 

Frequency of snack consumption 

     Never 

     Everyday 

     Sometimes 

 

7 

10 

17 

 

20.6 

29.4 

50 

Frequency having dessert consumption 

     Never 

     Sometimes 

 

19 

15 

 

55.9 

44 
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Table 15 Subject’s food consumption patterns (Cont.) 

 

Food consumption patterns n % 

Frequency having bakery consumption 

     Never 

     Sometimes 

 

9 

25 

 

18.1 

78.1 

Frequency having soft drink consumption 

     Never 

     Everyday 

     Sometimes 

 

14 

4 

16 

 

41.2 

11.8 

47.1 

Frequency having fast food consumption 

     Never 

     Sometimes 

 

5 

29 

 

14.7 

85.3 

Frequency having milk consumption
*
 

     Everyday 

     Sometimes 

* 
Daily milk consumption (exchange/day): Mean = 2.21 ;  

SD = 0.81; Min = 1; Max = 4 

 

32 

2 

 

94.1 

5.9 

 

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 years, 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  

 

 

Time point  

Energy 

requirement  

range 

(Kcal/day) 

Under-energy 

requirement 

n (%) 

Achieved 

energy 

requirement 

n (%) 

Over- energy 

requirement 

n (%) 

Baseline  

 

1760 - 2642 

 

29 (85) 1 (3) 4 (12) 

Period 1 31 (91)  1 (3) 2 (6) 

Period 2 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 

(n=34) 

Final period 

(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 

(mm) 

21.05 ± 9.54 21.70 ± 10.22 

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 

Z-scores 

Baseline 

(n=34) 

Final period 

(n=34)  
Normal criteria* 

> 3.0 3 (8.8) 3 (8.8) Obesity 

> 2.0 to 3.0 6 (17.6) 5 (14.7) Begin obese 

> 1.5 to 2.0 1 (2.9) 2 (5.9) Overweight 

-1.5 to 1.5 24 (70.6) 24 (70.6) Normal 

< -1.5 to -2.0 
0 0 Slightly 

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] 
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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 HbA1C level classified by glycemic 

control level comparing between baseline and at the end of the study 

 

 

Glycemic control level 

 

 Baseline
*
 End of study  

n (%) HbA1C (%) n (%) HbA1C (%) 

≤ 8 % 7(20.6) 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 (2.9) 12.60 ± 0.00 4 (11.8) 14.40 ± 1.56 

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 
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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 

 n (%) 

Medium 

n (%) 

High 

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
a
 

Median 21.00 ± 4.31 25.00± 2.98
a
 

Minimum 11 18 

Maximum 27 29 

Data are presented as mean ± SD, 
*
 Total knowledge score equal to 30. 

a 
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) 

 

Level 

Diabetes knowledge and meal planning                                            

using carbohydrate counting score 

Pre-test   n (%) Post-test   n (%) 

Knowledge (K) 

     Low 

     Medium 

     High 

 

6 (17.6) 

13 (38.2) 

15 (44.1) 

 

0 (0) 

12 (35.5) 

22 (64.7) 

Attitude (A) 

     Low 

     Medium 

     High 

 

8 (23.5) 

13 (38.2) 

13 (38.2) 

 

0 (0) 

3 (8.8) 

31 (91.2) 

Practice (P) 

     Low 

     Medium 

     High 

 

8 (23.5) 

17 (50.5) 

9 (26.5) 

 

0 (0) 

8 (23.5) 

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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Table 26 Comparison of subject’s Pre-test knowledge level classified by age, sex, 

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

1 year 

 

 Pre-test knowledge level Total p-

value Low 

 n (%) 

Medium 

n (%) 

High 

n (%) 

Gender      

Male 2 (16.7) 5 (41.7) 5 (41.7) 12 (35.3)  

0.595 Female 2 (9.1) 13 (59.1) 7 (31.8) 22 (64.7) 

Age      

12-15 years 4 (20.0) 14 (70.0) 2 (10.0) 20 (58.8)  

0.001
a
 16-19 years 0 (0) 4 (28.6) 10 (71.4) 14 (41.2) 

Education level      

Primary school 2 (16.7) 10 (83.3) 0 (0) 12 (35.3)  

0.001
a
 Secondary school 2 (22.2) 5 (55.6) 2 (22.2) 9 (26.5) 

High school and 

higher 

0 (0) 3 (23.1) 10 (76.9) 13 (38.2) 

Diabetes duration      

1-5 years 1 (5.9) 11 (64.7) 5 (29.4) 17 (50.0)  

0.372 6-10 years 2 (25.0) 4 (50.0) 2 (25.0) 8 (23.5) 

> 10 year 1 (11.1) 3 (33.3) 5 (55.6) 9 (52.9) 

Diabetes diet education experience in 1 year 

Yes 1 (6.3) 5 (31.3) 10 (62.5) 16 (47.1)  

0.007 No 3 (16.7) 13 (72.2) 2 (11.1) 18 (52.9) 

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  

a
 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 

 n (%) 

Medium 

n (%) 

High 

n (%) 

Gender      

Male 0 (0) 4 (33.3) 8 (66.7) 12 (35.3)  

0.320 Female 0 (0) 4 (18.2) 18 (81.8) 22 (64.7) 

Age      

12-15 years 0 (0) 7 (35.0) 13 (65.0) 20 (58.8)  

0.059 16-19 years 0 (0) 1 (7.1) 13 (92.9) 14 (41.2) 

Education level      

Primary school 0 (0) 4 (33.3) 8 (66.7) 12 (35.3)  

0.231 Secondary school 0 (0) 3 (33.3) 6 (66.7) 9 (26.5) 

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)  

0.548 6-10 years 0 (0) 3 (37.5) 5 (62.5) 8 (23.5) 

> 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)  

0.536 No 0 (0) 5 (27.8) 13 (72.2) 18 (52.9) 

Post-test knowledge level 

Total 0 (0) 8 (23.5) 26 (76.5) 34 (100.0) 

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

a
 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  

(n=12) 

Pre- knowledge test  18.25± 3.19  

0.000
 a
 Post-knowledge test 23.83± 3.04 

Secondary school  

(n=9) 

Pre- knowledge test  19.11± 4.43  

0.003
 a
 Post-knowledge test 23.89± 2.85 

High school and higher  

(n=13) 

Pre- knowledge test  23.92± 3.20  

0.545 Post-knowledge test 27.00± 2.00 

Data are presented as mean ± SD, 
*
 Total score was 30  

a
 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 

(n=17) 

Pre- knowledge test  20.47± 3.50  

0.020
 a
 Post-knowledge test 25.00± 2.82 

6-10 years 

(n=8) 

Pre- knowledge test  19.38± 4.47  

0.070 Post-knowledge test 24.38± 3.07 

> 10 year 

(n=9) 

Pre- knowledge test  22.11± 5.62  

0.129 Post-knowledge test 25.78± 3.38 

Diabetes diet education experience in 1 year  

Yes 

(n=16) 

Pre- knowledge test  22.56± 4.18  

0.017
 a
 Post-knowledge test 26.12± 2.39 

No 

(n=18) 

Pre- knowledge test  18.94± 3.83  

0.000
 a
 Post-knowledge test 24.11± 3.20 

Data are presented as mean ± SD, 
*
 Total score = 30  

a
 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)  

 

 

 Exercise assignment 

Score  

p-

value 
Low 

 n (%) 

Medium 

n (%) 

High 

n (%) 

Period 1     

General diabetes knowledge and self-

management 

7 (20.6) 20 (58.8) 7 (20.6) 0.000
 a
 

Mean scores (%) 65.14 ± 15.10 

Period 2     

Identifying carbohydrate food and 

applying food reference list for 

carbohydrate counting 

9 (26.5) 16 (47.1) 9 (26.5) 0.000
 a
 

Mean scores (%) 62.24 ± 17.26 

Period 3     

Estimating portion size and meal 

planning  

4 (11.8) 18 (52.9) 12 (35.3) 0.000
 a
 

Mean scores (%) 67.94 ± 16.84 

Period 4     

Carbohydrate counting for eating out 

and meal planning 

9 (26.5) 19 (55.9) 6 (17.6) 0.000
 a
 

Mean scores (%) 59.50 ± 16.38 

Data are presented as mean ± SD, 
*
 Class Practice with 3 class activities 

a
 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  

  

 

Exercise assignment 

Score level  

p-value 
Low 

 n (%) 

Medium 

n (%) 

High 

n (%) 

Period 1     

Self-nutrition assessment 10 (29.4) 18 (52.9) 6 (17.6) 0.000
 a
 

Mean scores (%) 59.00 ± 15.28 

Data are presented as mean ± SD, 
*
 Class Practice with 3 class activities 

a
 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.) 

  

 

Exercise assignment 

Score level  

p-value 
Low 

 n (%) 

Medium 

n (%) 

High 

n (%) 

Period 2     

Diabetes and Carbohydrate counting  10 (29.4) 19 (55.9) 5 (14.7) 0.000
 a
 

Mean scores (%) 60.59 ± 15.37 

Period 3     

Carbohydrate counting for food mixed 

dishes 

7 (20.6) 19 (55.9) 8 (23.5) 0.000
 a
 

Mean scores (%) 64.26 ± 16.84 

Period 4     

Class practice 3 (8.8) 5 (14.7) 26 (76.5) 0.000
 a
 

Mean scores (%) 83.76 ± 17.91
*
 

Data are presented as mean ± SD, 
*
 Class Practice with 3 class activities 

a
 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  

 

Class practice activities 

Score level  

p-

value 
Low 

 n (%) 

Medium 

n (%) 

High 

n (%) 

Activities 1     

Self-nutrition assessment and meal 

distribution 

 0 (0) 7 (20.6) 27 (79.4) 0.000
 a
 

Mean scores (%) 91.76 ± 14.24 

Activities 2     

Set proper two samples meal planning 0 (0) 8 (23.5) 26 (76.5) 0.000
 a
 

Mean scores (%) 90.59 ± 16.13 

Activities 3     

Estimating various food portion sizes 

for calculating carbohydrate choices in 

a serving 

7 (20.6) 4 (11.8) 23 (67.6) 0.000
 a
 

Mean scores (%) 76.03 ± 24.08 

Data are presented as mean ± SD 

a
 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 

 

 

Food items 

Score level
*
  

Score 

 

Low 

 n (%) 

Medium 

n (%) 

High 

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 

carbohydrate foods 

 6 (17.6) 18 (52.4) 27 (29.4) 2.00 ± 0.92 

Carbohydrate products with 

nutrition label 

4 (11.8) 2 (5.9) 28 (82.4) 2.68 ± 0.77 

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  

 

 

Time 

point  

Mean actual  

CHO 

intake
* 

(unit/day)  

Actual  CHO 

Intake range
 

(unit/day) 

 

Under-

goal 

n (%) 

 

Achieved 

goal  

n (%) 

 

Over- 

goal 

n (%) 

Baseline 14.47 ± 3.55
ab

 10-25 30 (88.2) 0 (0) 4 (11.8) 

Period 1 14.68 ± 3.06
a
 9-23 27 (79.4) 3 (8.8) 4 (11.8) 

Period 2 14.76 ± 2.80
b
 9-25 26 (76.5) 4 (11.8) 4 (11.8) 

Period 3 14.62 ±2.06
ab

 12-20 25 (73.5) 5 (14.7) 4 (11.8) 

Period 4 15.15 ± 2.07
ab

 12-20 26 (76.5) 1 (2.9) 7 (20.6) 

Mean 

CHO 

Goal 

18.06 ± 2.57
c
 15-25    

* 
Data are presented as mean ± SD 

a,b,c
 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 

 n (%) 

Medium 

n (%) 

High 

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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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 

 

 Carbohydrate goal intake compliance level  Total p-

value Low 

n (%) 

 

Median 

n (%) 

 

High 

n (%) 

 

Gender      

Male 4 (11.8) 6 (17.6) 1 (2.9) 12 (35.3)  

0.174 Female 7 (20.6) 7 (20.6) 9 (26.5) 22 (64.7) 

Age      

12-15 years 6 (17.6) 9 (26.5) 6 (17.6) 21 (61.8)  

0.755 16-19 years 5 (14.7) 4 (11.8) 4 (11.8) 13 (38.2) 

Nutritional status 

Overweight                 

or obesity 

2 (5.9) 2 (5.9) 6 (17.6) 10 (29.4)  

 

0.041
*
 Normal weight  9 (26.5) 11 (32.4) 4 (11.4) 24 (70.6) 

Diabetes duration 

1-5 years 9 (26.5) 5 (14.7) 3 (8.8) 17 (50.0)  

0.098 

 

6-10 years 0 (0) 4 (11.8) 4 (11.8) 8 (23.5) 

> 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)  

0.039
*
 No 8 (23.5) 8 (23.5) 2 (5.9) 18 (52.9) 

Website compliance level 

Low 3 (8.8) 0 (0) 0 (0) 3 (8.3)  

0.442 Median 19 (55.9) 5 (14.7) 3 (8.8) 27 (79.4) 

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  

a
 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-

value Low 

n (%) 

 

Median 

n (%) 

 

High 

n (%) 

 

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  

a
 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 

 

 

 

Week 

 

Record 

amount  

(times/week) 

Dietary intake record compliance level 

Low diet 

compliance 

n (%) 

Medium diet 

compliance 

n (%) 

High diet 

compliance 

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 HbA1C 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 HbA1C improvement < 1% (n=12) and no HbA1C 

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 HbA1C 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 HbA1C 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 HbA1C 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  HbA1C reduction < 1%. However, the diet compliance level as a number 

of intake record was significantly difference among the group of HbA1C 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 HbA1C 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 HbA1C 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-

value ≥ 1%  < 1% ≤ 0%  

Diabetes duration      

1-5 years 4 (23.5) 4 (23.5) 9 (52.9) 17 (50.0)  

0.249 

 

6-10 years 0 (0) 4 (50.0) 4 (50.0) 8 (23.5) 

> 10 year 0 (0) 4 (44.4) 5 (55.6) 9  (26.5) 

Glycemic control      

Good (HbA1C < 8%) 1 (16.7) 2 (33.3) 3 (50.0) 6 (17.6)  

0.919 Poor (HbA1C ≥ 8%) 3 (10.7) 10 (35.7) 15 (53.6) 28 (82.4) 

Diet record compliance level     

Medium 4 (15.4) 6 (23.1) 16 (61.5)  26 (76.5)  

0.024
a
 High 0 (0) 6 (75.0) 2 (25.0) 8 (23.5) 

Website compliance level     

Low 1 (33.3) 2 (66.7) 0 (0) 3 (35.3)  

0.309 Medium 3 (11.1) 8 (29.6) 16 (59.3) 27 (26.5) 

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)  

0.121 No 4 (22.2) 5 (27.8) 9 (50.0) 18 (23.5) 

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  

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

method 
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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 

 n (%) 

Medium 

n (%) 

High 

n (%) 

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 74.71± 7.14 79.41 ± 7.72
a
 

Median 75.00± 7.13 81.00 ± 7.72
a
 

Min/Max 58/90 63/96 

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

a 
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 

score 

p-value 

Education level      

Primary school  

(n=12) 

Pre- attitude test  75.17± 4.61  

0.091 Post-attitude test 79.67± 9.44 

Secondary school  

(n=9) 

Pre- attitude test  72.00± 10.49  

0.011
a
 Post-attitude test 78.00± 7.73 

High school and higher  

(n=13) 

Pre- attitude test  76.15± 6.27  

0.000
 a
 Post-attitude test 80.15± 6.34 

Diabetes duration      

1-5 years 

(n=17) 

Pre- attitude test  76.06± 5.77  

0.055 Post-attitude test 79.65± 8.58 

6-10 years 

(n=8) 

Pre- attitude test  70.25± 8.45  

0.050 Post-attitude test 77.75± 5.47 

> 10 year 

(n=9) 

Pre- attitude test  76.11± 7.42  

0.050 Post-attitude test 80.44± 8.26 

Diabetes diet education experience in 1 year 

Yes 

(n=16) 

Pre- attitude test  75.81± 7.70  

0.000
 a
 Post-attitude test 80.43± 6.77 

No 

(n=18) 

Pre- attitude test  73.72± 6.67  

0.017
 a
 Post-attitude test 78.50± 8.56 

Data are presented as mean ± SD 

a
 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.   

 

 

 

 

http://www.kinpordee.com/
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Table 41 Number and percentage of subject and mean scores of subjects’ satisfaction 

of KINPORDEE website  

 

 

Assessment aspects 

*Opinion level  

1 

n  

(%) 

2 

n  

(%) 

3 

n  

(%) 

4 

n  

(%) 

5 

n  

(%) 

 

Scores 

 

1. Website Content:  

1.1 Corresponding to the 

objectives 

1.1.1Learn about a general 

knowledge of diabetes and 

self care management  

 

 

 

0  

(0) 

 

 

 

1 

(2.9) 

 

 

 

3 

(8.8) 

 

 

 

16 

(47.1) 

 

 

 

14 

(41.2) 

 

 

 

4.26 ± 0.75 

1.1.2 Realize about the 

objectives of self-help meal 

planning for diabetes 

control 

0  

(0) 

2 

(5.9) 

5 

(14.7) 

16 

(47.1) 

11 

(32.4) 

 

4.05 ± 0.85 

1.1.3 Realize about 

carbohydrate role and 

diabetes control 

0  

(0) 

2 

(5.9) 

6 

(17.6) 

15 

(44.1) 

11 

(32.4) 

4.03 ± 0.87 

1.1.4 Realize about the 

importance of self-nutrition 

assessment 

0  

(0) 

1 

(2.9) 

4 

(11.8) 

18 

(52.9) 

11 

(32.4) 

4.15 ± 0.74 

1.1.5 Understand the role of 

nutrients which affect blood 

glucose 

0  

(0) 

1 

(2.9) 

5 

(14.7) 

16 

(47.1) 

12 

(35.3) 

4.26 ± 0.83 

1.1.6 Learn food groups 

which contain carbohydrate  

0  

(0) 

1 

(2.9) 

5 

(14.7) 

12 

(35.3) 

16 

(47.1) 

4.23 ± 0.74 

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

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

 

 



Urarak Chantima  Result / 144 

 

Table 41  Number and percentage of subject and mean scores of subjects’ satisfaction 

of KINPORDEE website (Cont.) 

 

 

Assessment aspects 

*Opinion level  

1 

n  

(%) 

2 

n  

(%) 

3 

n  

(%) 

4 

n  

(%) 

5 

n  

(%) 

 

Scores 

 

1.1.7 Realize about an 

appropriate energy and 

carbohydrate requirement 

per day 

0  

(0) 

0  

(0) 

6 

(17.6) 

14 

(41.2) 

14 

(41.2) 

3.82 ± 1.09 

1.1.8 Self-appropriate 

meal plan by using 

carbohydrate counting 

technique 

0 

(0) 

6 

(17.

6) 

5 

(14.7) 

12 

(35.5) 

11 

(32.4) 

3.82 ± 1.09 

1.1.9 Understand the 

principle of food exchange 

in food containing 

carbohydrate    

0 

(0) 

6 

(17.

6) 

5 

(14.7) 

13 

(38.2) 

10 

(29.4) 

3.79 ± 1.07 

1.1.10 Understand the 

management of  a normal 

blood sugar control 

0  

(0) 

0  

(0) 

8 

(23.5) 

15 

(44.1) 

11 

(32.4) 

 

4.09 ± 0.75 

 1.2 Content presentation, 

precise and attractive to 

follow 

1  

(2.9) 

1 

(2.9) 

6 

(17.6) 

17 

(50) 

9 

(26.5) 

 

3.94 ± 0.92 

1.3 Appropriate content 

arrangement and  overall 

length 

0  

(0) 

1 

(2.9) 

2 

(5.9) 

22 

(64.7) 

9 

(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.) 

 

 

Assessment aspects 

*Opinion level  

1 

n  

(%) 

2 

n  

(%) 

3 

n  

(%) 

4 

n  

(%) 

5 

n  

(%) 

 

Scores 

 

1.4 Easy to learn and 

understand language 

0  

(0) 

1 

(2.9) 

3 

(8.8) 

22 

(64.7) 

9 

(23.5) 

4.09 ± 0.67 

1.5 Appropriate 

knowledge consequences 

0 

(0) 

0 

(0) 

4 

(11.8) 

19 

(55.9) 

11 

(32.4) 

4.20 ± 0.64 

Total content aspect       4.09 ± 0.82 

2. Website format:  

2.1 Attractive illustration 

0 

(0) 

1 

(2.9) 

3 

(8.8) 

9 

(26.5) 

21 

(61.8) 

 

4.47 ± 0.79 

2.2 Illustration that 

improves knowledge and 

understanding 

0 

(0) 

0 

(0) 

1 

(2.9) 

14 

(41.2) 

19 

(55.9) 

4.53 ± 0.56 

2.3 Menu and application 

arrangement, Easy to read 

font and size 

0 

(0) 

0 

(0) 

3 

(8.8) 

16 

(47.1) 

15 

(44.1) 

4.35 ± 0.64 

2.4 Food pictures present 

as the actual food portion 

sizes 

0 

(0) 

1 

(2.9) 

4 

(11.8) 

15 

(44.1) 

14 

(41.2) 

4.20 ± 0.88 

2.5 Clearly font size and 

color 

0 

(0) 

0 

(0) 

2 

(5.9) 

15 

(44.1) 

17 

(50) 

4.44 ± 0.61 

Total  website format aspect     4.40 ± 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.) 

 

 

Assessment aspects 

*Opinion level  

1 

n  

(%) 

2 

n  

(%) 

3 

n  

(%) 

4 

n  

(%) 

5 

n  

(%) 

 

Scores 

 

3. Ability to use and 

enhance online self-

learning 

3.1 Accessibility to use 

website 

 

1  

(2.9) 

 

4 

(11.8) 

 

7 

(20.6) 

 

11 

(29.4) 

 

12 

(35.3) 

 

3.82 ± 1.14 

3.2 Application menus are 

easy to use and follow the 

objectives 

0  

(0) 

0  

(0) 

5 

(14.7) 

20 

(58.8) 

9 

(26.5) 

4.12 ± 0.64 

3.3 Enhance overall online 

self-learning 

0  

(0) 

0  

(0) 

7 

(20.6) 

17 

(50) 

20 

(29.5) 

 

4.09 ± 0.71 

3.4 Interactive E-exercise 

and game stimulate online-

self learning 

0  

(0) 

0  

(0) 

6 

(27.6) 

17 

(50) 

11 

(32.4) 

 

4.15 ± 0.70 

3.5 E-daily intake record is 

easy to use and 

comfortable to self-help 

meal planning  

0  

(0) 

2  

(5.9) 

10 

(29.4) 

13 

(38.2) 

9 

(26.5) 

 

3.85 ± 0.89 

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 
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Table  41  Number and percentage of subject and mean scores of subjects’ satisfaction 

of KINPORDEE website (Cont.) 

 

 

Assessment aspects 

*Opinion level  

1 

n  

(%) 

2 

n  

(%) 

3 

n  

(%) 

4 

n  

(%) 

5 

n  

(%) 

 

Scores 

 

4. Website motivation for 

online self-learning  

4.1 www.kinpordee.com  

is easy to remember 

 

 

0  

(0) 

 

 

1 

(2.9) 

 

 

1 

(2.9) 

 

 

7 

(20.6) 

 

 

25 

(73.5) 

 

 

 

 

4.64 ± 0.69 

4.2 Interesting  menus and 

simple to use  

0 

(0) 

0 

(0) 

4 

(11.8) 

15 

(44.1) 

15 

(44.1) 

 

4.32 ± 0.68 

4.3 Managing and self-

learning control by users 

0  

(0) 

1 

(2.9) 

8 

(23.5) 

14 

(41.2) 

11 

(32.4) 

 

4.03 ± 0.83 

4.4 Challenging in online 

self-learning 

0 

(0) 

0 

(0) 

6 

(17.6) 

16 

(47.1) 

12 

(35.8) 

 

4.18 ± 0.72 

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 

http://www.kinpordee.com/
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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 (< 1hour/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  

 

 

Week 

 

Average time        

on site  

(hours/week) 

Website compliance level 

Low 

compliance 

n (%) 

Medium 

compliance 

n (%) 

High 

compliance 

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 (8.8) 

Total 

average 

1.98± 1.19 3 (8.8) 27 (79.4) 4 (11.8) 

* 
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 HbA1c 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 HbA1c 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 HbA1C 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 HbA1c is very important and clearly defined to enable patients and 

health care providers to set appropriate daily preprandial glucose testing goals to 

achieve HbA1c 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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HbA1C 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 HbA1c 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 8–10 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., HbA1c, 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. 

 

 

 

 

 



Fac. of Grad. Studies, Mahidol Univ.                          M. Sc. (Food and Nutrition for Development) /159 
 

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. 

 

 

 

 

 

 

 

 

 

 

When comparing a corresponding of carbohydrate intake with HbA1C 

during the study period, there were no correlation between subject’s carbohydrate goal 

Figure 23 A feedback screen that follows

the daily food record activity. Once subjects

selected food items, KINPORDEE website

provided feedback about the nutrient

evaluation.  
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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 HbA1C 

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% HbA1C 

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 

HbA1c in the intervention group decreased by 0.3%. A significant decrease in HbA1c 

was observed only in women with HbA1c >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 satisfied” 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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รูปที ่4 หน้าจอ แสดงผลสรุปคะแนนการท าแบบทดสอบ 
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ผูใ้ชง้านสามารถบนัทึกขอ้มลู ในรูปแบบ ไฟล ์Acrobat Reader หรือ ปร้ินเอกสารได ้โดนกดปุ่ม   หรือ  
ตามล าดบั 
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 4.1.3  เม่ือกดปุ่ม แลว้จะปรากฏเน้ือหาดงัรูปท่ี 8 

 
 

รูปที ่8 เนือ้หา โรคแทรกซ้อนในเด็กเบาหวาน 
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ผูใ้ชง้านสามารถบนัทึกขอ้มลู ในรูปแบบ ไฟล ์Acrobat Reader หรือ ปร้ินเอกสารได ้โดนกดปุ่ม   หรือ  
ตามล าดบั 

 4.1.4  เม่ือกดปุ่ม แลว้จะปรากฏเน้ือหาดงัรูปท่ี 9 

 
 
 

ผูใ้ชง้านสามารถบนัทึกขอ้มลู ในรูปแบบ ไฟล ์Acrobat Reader หรือ ปร้ินเอกสารได ้โดนกดปุ่ม   หรือ  
ตามล าดบั 

 4.1.5  เม่ือกดปุ่ม แลว้จะปรากฏเน้ือหาดงัรูปท่ี 10 

 
รูปที ่10 เนือ้หา เจ้าอนิซูลนิทีรั่ก 

รูปที ่9 เนือ้หา ประเภทของเบาหวาน 
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โดยผูใ้ชง้านสามารถคลิกท่ีหนงัสือ รูปท่ี 10 เพ่ือเขา้ไปอ่านเน้ือหาได ้ 

 4.1.6   เม่ือกดปุ่ม แลว้จะปรากฏเน้ือหาดงัรูปท่ี 11 

 
รูปที ่11 เนือ้หา ระดับน า้ตาลในเลอืกควบคุมได้ 

ผูใ้ชง้านสามารถบนัทึกขอ้มลู ในรูปแบบ ไฟล ์Acrobat Reader หรือ ปร้ินเอกสารได ้โดนกดปุ่ม   หรือ  
ตามล าดบั 

 4.1.7   เม่ือกดปุ่ม แลว้จะปรากฏเน้ือหาดงัรูปท่ี 12 

 
 

รูปที ่12 เนือ้หา ปฏบิัตอิย่างไรเมือ่เป็นเบาหวาน 
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ผูใ้ชง้านสามารถบนัทึกขอ้มลู ในรูปแบบ ไฟล ์Acrobat Reader หรือ ปร้ินเอกสารได ้โดนกดปุ่ม   หรือ  
ตามล าดบั 

 4.2  คือ ส่วนของการแสดงเน้ือหาท่ีเก่ียวขอ้งกบัการ กินพอดี ดงัน้ี 

  4.2.1  เม่ือกดปุ่ม แลว้จะปรากฏเน้ือหาดงัรูปท่ี 13 

 
รูปที ่13 เนือ้หา อาหาร 5 หมู่ 6 หลกั 

ผูใ้ชง้านสามารถบนัทึกขอ้มลู ในรูปแบบ ไฟล ์Acrobat Reader หรือ ปร้ินเอกสารได ้โดนกดปุ่ม   หรือ  
ตามล าดบั 

  4.2.2   เม่ือกดปุ่ม แลว้จะ
ปรากฏเน้ือหาดงัรูปท่ี 14 
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รูปที ่14 เนือ้หา ทานอย่างไรเมือ่เป็นเบาหวาน 

ผูใ้ชง้านสามารถบนัทึกขอ้มลู ในรูปแบบ ไฟล ์Acrobat Reader หรือ ปร้ินเอกสารได ้โดนกดปุ่ม   หรือ  
ตามล าดบั ถา้ตอ้งการตรวจสอบเกณฑน์ ้ าหนกัและประเมินภาวะโภชนาการของผูใ้ชง้านให้กดปุ่ม 

 จะปรากฏหนา้จอ ดงัรูปท่ี 15 

 
รูปที ่15 ตรวจสอบเกณฑ์น า้หนักและประเมนิภาวะโภชนาการด้วยตนเอง 

  4.2.3 เมนู  เม่ือกดปุ่มน้ีจะปรากฏหนา้จอดงัรูปท่ี 
16 
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รูปที ่16 เนือ้หา รู้ไว้ ได้ใช้ เร่ืองอาหารเบาหวาน 

ผูใ้ชง้านสามารถบนัทึกขอ้มลู ในรูปแบบ ไฟล ์Acrobat Reader หรือ ปร้ินเอกสารได ้โดนกดปุ่ม   หรือ  
ตามล าดบั  
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คู่มอืการใช้ระบบในส่วนของคลนิีคพอดี 
 

1. กดปุ่ม เมนู   จะปรากฏเมนูย่อยดังนี ้ 
 

 
รูป 1 แสดงเมนูทั้งหมดทีอ่ยู่ในส่วนของคลนิิคพอดี 

1 

1.1 

1.2 

2 

2.1 

2.2 

2.3 

3 

3.1 

3.2 

3.3 
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จากรูป 1 อธิบายไดด้งัน้ี เม่ือกดปุ่มคลีนิคพอดี จะปรากฏเมนูยอ่ย ซ่ึงแบ่งออกเป็น 3 หมวดยอ่ย ดงัน้ี 
 หมายเลข 1 หมวดพบคุณหมอ ประกอบไปดว้ยเมนู  

  หมายเลข  1.1   เม่ือกดเมนูน้ีจะปรากฏหนา้จอ
ดงัรูป ท่ี 2 
 

 
รูปที ่2 หน้าจอบันทกึน า้ตาลพอด ี

จากรูป 2 อธิบายไดด้งัน้ี ส่วนประกอบของหนา้จอน้ีประกอบไปดว้ย 3 ส่วนคือ  
 หมายเลข 1 ส่วนของวิธีการใชง้านระบบการบนัทึกน ้าตาลพอดี  
 หมายเลข 2 ส่วนของการพิมพเ์น้ือหาหรือการแปลงไฟลใ์ห้อยูใ่นรูปแบบของ pdf ไฟล ์
 หมายเลข 3 ส่วนของการล็อกอินเขา้สู่ระบบ เม่ือกดท่ีรูปภาพในหมายเลขท่ี 3 นั้นจะปรากฏหนา้จอดงัรูป
ท่ี 3 คือ 

2 

1 

3 
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รูปที ่3 หน้าจอการลอ็กกอนิเพื่อบันทกึข้อมูล 

จากรูป 3 อธิบายไดด้งัน้ี 
  หมายเลข 1 ให้กรอกช่ือใชง้านของผูใ้ชง้าน และ รหัสผา่นเขา้สู่ระบบ 
  หมายเลข 2 กดปุ่ม login เพ่ือเขา้สู่ระบบ เม่ือกดปุ่มน้ีแลว้จะปรากฏหนา้จอดงัรูปท่ี 4 
 

 
รูปที ่4 หน้าหลกัของการบันทกึข้อมูล 

จากรูป 4 อธิบายไดด้งัน้ี 

  หมายเลข 1 ปุ่มในการบนัทึกขอ้มลูคือ  และปุ่มท่ีจะ

แสดงผลการรายงานท่ีบนัทึกคือ  

1 

2 

1 

2 

3 

4 

7 

6 

5 
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  หมายเลข 2 แสดงขอ้มลูและรูปภาพของผูใ้ชง้าน ซ่ึงจะให้มีการก าหนดคาร์โบไฮเดรต
เป้าหมายท่ีตอ้งการ  โดยท าการกดปุ่มแกไ้ขในหมายเลขท่ี 3 
  หมายเลข 3 กดปุ่ม แกไ้ข เม่ือกดปุ่มน้ีจะปรากฏหนา้จอดงัรูปท่ี 5 โดยท าการบนัทึก น ้ าหนกั 

ส่วนสูง และ คาร์โบไฮเดรตเป้าหมาย จากนั้นท าการกดปุ่ม  

 
รูปที ่5 หน้าจอการแก้ไขข้อมูล 

  หมายเลข 4 หนา้จอการแสดงผลการบนัทึกขอ้มลู 
  หมายเลข 5 ปฏิทินเพ่ือให้ท  าการเลือกว่าตอ้งการบนัทึกขอ้มลูของวนัท่ีไหน ให้ เลือกวนัท่ีใน
ปฏิทินก่อน ท าการกดปุ่มเพ่ิมขอ้มลูใน หมายเลขท่ี 6 
  หมายเลข 6 เม่ือกดปุ่ม                  จะปรากฏหนา้จอดงัรูปท่ี 6 โดยท าการบนัทึก ปริมาณน ้าตาล

ก่อนอาหาร และน ้าตาลหลงัอาหาร จากนั้นกดปุ่ม  

 
รูปที ่6 หน้าจอการบันทกึระดับน า้ตาล 
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 หมายเลข 7 ปุ่มแกไ้ขขอ้มลูท่ีท าการบนัทึกไปแลว้หากตอ้งการแกไ้ขให้กดปุ่ม  แลว้ท าการแกไ้ข

ตามท่ีตอ้งการแลว้กดปุ่ม  หากตอ้งการลบขอ้มลูให้กดปุ่ม  

หากตอ้งการดูรายงานสรุปผลตามท่ีไดบ้นัทึกขอ้มลูไปแลว้นั้น ให้กดปุ่ม  จะ
ปรากฏหนา้จอดงัรูปท่ี 7 

 
รูปที ่7 หน้าจอรายงานการบันทกึระดับน า้ตาล 
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 หมายเลข 1.2 เม่ือกดเมนูน้ีจะปรากฏหนา้จอดงัรูป ท่ี 8

 
รูปที ่8 หน้าจอประเมณิเกณฑ์ระดับน า้ตาลในเลอืด 

จากรูป 8 อธิบายไดด้งัน้ี 
  หมายเลข 1 อธิบายวิธีการตรวจสอบเกณฑร์ะดบัน ้ าตาลในเลือด 
  หมายเลข 2 สามารถพิมพค์ าอธิบายในรูปแบบของรายงานนามสกุล pdf หรือต่อกบัเคร่ืองปร้ิน
เตอร์ได ้ 
  หมายเลข 3 ท าการกดภาพน้ีเพ่ือท าการทดสอบเกณฑป์ริมาณน ้าตาลได ้โดยเม่ือกดภาพน้ีแลว้
จะปรากฏหนา้จอดงัรูปที 9 

1 2 

3 
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รูปที ่9 หน้าจอทดลองประเมณิเกณฑ์ระดับน า้ตาลในเลอืด 

จากรูป 9 อธิบายไดด้งัน้ี 
  หมายเลข 1 ผูใ้ชง้านท าการเลือกเข็มไปยงัต าแหน่งท่ีตอ้งการได ้ซ่ึงจะเป็นขอ้มลูก่อนทาน
อาหาร  
  หมายเลข 2 ผูใ้ชง้านท าการเลือกเข็มไปยงัต าแหน่งท่ีตอ้งการได ้ซ่ึงจะเป็นขอ้มลูหลงัทาน
อาหาร  
  หมายเลข 3 ผูใ้ชง้านท าการเลือกเข็มไปยงัต าแหน่งท่ีตอ้งการได ้ซ่ึงจะเป็นขอ้มลูก่อนนอน 
  หมายเลข 4 รายละเอียดตรวจสอบระดบัน ้ าตาลในเลือดขอ้มลูท่ีไดท้  าการลากในหมายเลข 1 2 
และ 3 ตามล าดบัจะปรากฏในหมายเลข 4 น้ี 
  หมายเลข 5 นั้นเป็นขอ้ความสรุปผลว่าผูใ้ชง้านควบคุมระดบัน ้ าตาลไดดี้ขนาดไหน 

 หมายเลข 2.1  เม่ือกดเมนูน้ีจะปรากฏหนา้จอดงัรูป ท่ี 10 

1 

2 

3 

4 

5 



Fac. of Grad. Studies, Mahidol Univ.                          M. Sc. (Food and Nutrition for Development) / 213 

 
รูปที ่10 หน้าจอหลกัของการบันทกึกนิพอดี 

จากรูป 10 อธิบายไดด้งัน้ี 
  หมายเลข 1 อธิบายวิธีการเขียนสมุดจดบนัทึกรับประทานอาหาร 
  หมายเลข 2 สามารถพิมพค์ าอธิบายในรูปแบบของรายงานนามสกุล pdf หรือต่อกบัเคร่ืองปร้ิน
เตอร์ได ้ 
  หมายเลข 3 ท าการกดภาพน้ีเพ่ือท าการบนัทึกรับประทานอาหารประจ าวนัได ้โดยเม่ือกดภาพ
น้ีแลว้จะปรากฏหนา้จอดงัรูปที11 

 
รูปที ่11 หน้าจอลอ็กอนิเข้าสู่การบันทกึ 

จากรูปท่ี 11 อธิบายไดด้งัน้ี 

1 
2 

3 

1 

2 
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  หมายเลข 1 ให้กรอกช่ือผูใ้ชง้านและรหัสผา่น 

  หมายเลข 2 ให้กดปุ่ม  เพ่ือเขา้สู่ระบบ โดยเม่ือกดปุ่มแลว้จะปราฏหนา้จอ 
ดงัรูปท่ี 12 

 
รูปที ่12 หน้าจอหลกัของการบันทกึข้อมูลประจ าวนั 

จากรูปท่ี 12 อธิบายไดด้งัน้ี 

  หมายเลข 1 ปุ่ม  เม่ือกดปุ่มน้ี จะปรากฏหนา้จอ การบนัทึก
ขอ้มลูการกินอาหารประจ าวนั 
  หมายเลข 2 ปฏิทินเพ่ือท าการบนัทึกขอ้มลูในแต่ละวนั โดย เลือกวนัท่ีท่ีตอ้งการท าการบนัทึก

จากนั้นท าการกดปุ่ม  ในหมายเลข6 
  หมายเลข 3 แสดงขอ้มลูท่ีไดท้  าการบนัทึกในม้ือเชา้ 
  หมายเลข 4 แสดงขอ้มลูท่ีไดท้  าการบนัทึกในม้ือกลางวนั 
  หมายเลข 5 แสดงขอ้มลูท่ีไดท้  าการบนัทึกในม้ือเยน็ 
  หมายเลข 6 เลือกแถบขอ้มลูท่ีตอ้งการเพ่ิมตามม้ือเช่นตอ้งการเพ่ิมขอ้มลูม้ือเชา้ให้กดปุ่ม 

หมายเลข 3 ก่อน กดปุ่ม   จะปรากฏหนา้จอในการบนัทึกขอ้มลูดงัรูปท่ี 13 

1 

3 4 2 

6 

8 

7 9 

5 

10 11 
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รูปที ่13 หน้าจอการบันทกึอาหารทีก่นิในแต่ละมือ้ 

จากรูปท่ี 13 อธิบายไดด้งัน้ี 
  หมายเลข 1 เลือกรายการอาหารท่ีตอ้งการ มีหัวขอ้ดงัน้ี หมวดอาหาร หมวดยอ่ยของอาหาร ช่ือ
อาหาร และ สัดส่วนท่ีใชใ้นการรับประทาน 
  หมายเลข 2 แสดงขอ้มลูโภชนาการตามรายการอาหารท่ีท าการเลือก 
  หมายเลข 3 แสดงรูปภาพรายการอาหารท่ีท าการเลือก 

  หมายเลข 4 กดปุ่ม  เพ่ือเพ่ิมรายการอาหารท่ีไดท้  าการเลือกไว ้
  หมายเลข 5 แสดงรายการอาหารจากท่ีไดท้  าการเพ่ิมในหมายเลข 4 ไว ้

  หมายเลข 6 เม่ือตอ้งการลบขอ้มลูท่ีไม่ตอ้งการออก ท าการกดปุ่ม  

  หมายเลข 7 เม่ือตอ้งการดูรายละเอียดของขอ้มลูท่ีไดท้  าการเพ่ิมลงไปนั้นให้กดปุ่ม  จะ
ปรากฏหนา้จอดงัรูปท่ี 14 

1 2 

3 
4 

5 
6 7 



Urarak Chantima                                                                                                                   Appendix / 216 

 
รูปที ่14  หน้าจอรายละเอยีดรายการอาหาร 

 หมายเลข 7 เมนู  เม่ือไม่มีรายการอาหารท่ีตอ้งการในหมายเลข 6 ผูใ้ชง้าน
สามารถเพ่ิมรายการเมนูอาหารไดเ้อง โดยกดปุ่มน้ี จะปรากฏหนา้จอดงัรูปท่ี 15 

 
รูปที ่15 หน้าจอการเพิ่มอาหารแบบก าหนดเอง 

จากรูปท่ี 15 อธิบายไดด้งัน้ี 

   หมายเลข 1 แถบ  เพ่ือท าการเพ่ิมอาหารตาม
ตอ้งการดว้ยตนเอง 
   หมายเลข 2 กรอกช่ืออาหารท่ีตอ้งการ เลือก หมวด ชนิดอาหาร และ สัดส่วนท่ี
ตอ้งการ 

   หมายเลข 3 กดปุ่ม  เพ่ือท าการบนัทึกขอ้มลูลงในระบบ 

1 

2 

3 4 

5 
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   หมายเลข 4 กดปุ่ม  เพ่ือท าการยกเลิกรายการท่ีไม่ตอ้งการ 

   หมายเลข 5 ปุ่มแถบ   เม่ือกดปุ่มน้ีจะรากฏ
หนา้จอดงัรูปท่ี 16 

 
รูปที ่16 หน้าจอการเพิ่มอาหารตามฉลากโภชนา 

จากรูปท่ี 16 อธิบายไดด้งัน้ี 
   หมายเลข 1 กรอกช่ืออาหารท่ีตอ้งการ สัดส่วนท่ีตอ้งการ และหน่วย 

   หมายเลข 2 กดปุ่ม  เพ่ือท าการบนัทึกขอ้มลูลงในระบบ 

   หมายเลข 3 กดปุ่ม  เพ่ือท าการยกเลิกรายการท่ีไม่ตอ้งการ 
 
 หมายเลข 8 สัดส่วนการทานอาหาร 
 หมายเลข 9 สัดส่วนการกระจายพลงังาน 

 หมายเลข 10 เมนู  เม่ือกดปุ่มน้ีจะปรากฏหนา้จอดงัรูปท่ี 17 

1 

2 3 
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รูปที ่17 หน้าจอ E daily Counting 

จากรูปท่ี 17 อธิบายไดด้งัน้ี 
  หมายเลข 1 แสดงรายละเอียดขอ้มลูรายการอาหารทั้งม้ือเชา้ กลางวนัและ เยน็ 
  หมายเลข 2 ส่วนของการแสดงขอ้มลูอาหารท่ีตอ้งการเพ่ิมขอ้มลู 

  หมายเลข 3 ปุ่ม  เม่ือกดปุ่มน้ีจะปรากฏหนา้จอ ดงัรูปท่ี 18 

 
รูปที ่17 หน้าจอการเพิ่ม E-daily Intake 

จากรูปท่ี 17 อธิบายรายละเอียดตามรูปท่ี 12 

1 
2 

3 
4 

5 
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  หมายเลข 4 ปุ่ม  เม่ือกดปุ่มน้ีจะปรากฏหนา้จอดงัรูปท่ี 18  
 

 
รูปที ่18 หน้าจอการเพิ่มอาหารแบบก าหนดเอง 

จากรูปท่ี 18 อธิบายไดด้งัน้ี 

   หมายเลข 1 แถบ  เพ่ือท าการเพ่ิมอาหารตาม
ตอ้งการดว้ยตนเอง 
   หมายเลข 2 กรอกช่ืออาหารท่ีตอ้งการ เลือก หมวด ชนิดอาหาร และ สัดส่วนท่ี
ตอ้งการ 

   หมายเลข 3 กดปุ่ม  เพ่ือท าการบนัทึกขอ้มลูลงในระบบ 

   หมายเลข 4 กดปุ่ม  เพ่ือท าการยกเลิกรายการท่ีไม่ตอ้งการ 

   หมายเลข 5 ปุ่มแถบ   เม่ือกดปุ่มน้ีจะรากฏ
หนา้จอดงัรูปท่ี 19 
 

 

1 

2 

3 4 

5 
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รูปที ่19 หน้าจอการเพิ่มอาหารตามฉลากโภชนา 

จากรูปท่ี 19 อธิบายไดด้งัน้ี 
   หมายเลข 1 กรอกช่ืออาหารท่ีตอ้งการ สัดส่วนท่ีตอ้งการ และหน่วย 

   หมายเลข 2 กดปุ่ม  เพ่ือท าการบนัทึกขอ้มลูลงในระบบ 

   หมายเลข 3 กดปุ่ม  เพ่ือท าการยกเลิกรายการท่ีไม่ตอ้งการ 

 หมายเลข 5  เม่ือกดปุ่มน้ีจะยงัไม่มีอะไรเกิดข้ึน 

หมายเลข 10 เมนู  เม่ือกดปุ่มน้ีจะปรากฏหนา้จอดงัรูปท่ี 20  

 
รูปที ่20 หน้าจอแสดงข้อมูล e-label 

จากรูปท่ี 20 อธิบายไดด้งัน้ี 
  หมายเลข 1 ส่วนของการแสดงผลขอ้มลูอาหารตามโภชนาการ 

  หมายเลข 2 ปุ่ม  เม่ือกดปุ่มน้ีจะปรากฏหนา้จอดงัรูปท่ี 21 

1 

2 3 

1 

2 

3 4 
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หมายเลข 3 ปุ่มการแกไ้ขขอ้มลู เม่ือตอ้งการแกไ้ขขอ้มลูให้กดปุ่มน้ี 
   หมายเลข 4 ปุ่มการลบขอ้มลู 
 

 
รูปที ่21 หน้าจอเพิ่มอาหารแฟ้มประวตั ิ

 จากรูปท่ี 21 อธิบายดงัน้ี 
   หมายเลข 1 ส่วนของการเพ่ิมขอ้มลูอาหารในหน่ึงหน่วย 
   หมายเลข 2 ปุ่มบนัทึกขอ้มลู 
   หมายเลข 3 ปุ่มยกเลิก เม่ือไม่ตอ้งการขอ้มลูนั้นแลว้ 

1 

2 
3 
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 หมายเลข 2.2 ปุ่ม  เม่ือปุ่มน้ีจะปรากฏหนา้จอดงัรูปท่ี 22

 
รูป 22 หน้าจอหลกัการวางแผนบริโภคอาหารด้วยตนเอง 

จากรูปท่ี 22 อธิบายดงัน้ี 
 

1 

2 
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 หมายเลข 1 ส่วนแสดงขอ้มลูเน้ือหาการวางอผนบริโภคอาหารดว้ยตนเอง 

 หมายเลข 2 ปุ่ม เม่ือกดปุ่มน้ีจะปรากกฏ
หนา้จอดงัรูป 23 

 
รูปที ่23 หน้าจอ พอดีซูปเปอร์มาร์เกต็ 

จากรูปท่ี 23 สามารถอธิบายไดด้งัน้ี 
  หมายเลข 1 ส่วนของการแสดงขอ้มลูแนะน าในส่วนของพอดีซูปเปอร์มาร์เก็ต 
  หมายเลข 2 เม่ือกดภาพน้ีจะปรากฏหนา้จอดงัรูปท่ี 24 

1 

2 
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รูปที ่24 แสดงสัดส่วนของรายการอาหาร 

จากรูปท่ี 24 สามารถอธิบายไดด้งัน้ี 
  หมายเลข 1 ส่วนของการเลือกขอ้มลูท่ีตอ้งการทราบโดยท าการเลือก หมวดอาหารท่ีตอ้งการ 
จากนั้นเลือก หมวดยอ่ย และ รายการอาหาร 
  หมายเลข 2 ส่วนของการแสดงขอ้มลูอาหาร หากตอ้งการดูรายละเอียดขอมลูรายการอ่ืนให้น า
เมาส์คลิกท่ีช่ือรายการอาหารในแต่ละบรรทดันั้น 
  หมายเลข 3 ส่วนของภาพท่ีแสดงตามรายการอาหารท่ีไดท้  าการเลือกนั้น 
 

หมายเลข 2.3 ปุ่ม  เม่ือกดปุ่มน้ีจะปรากฏหนา้จอดงัรูปท่ี 25 

 
 

หมายเลข 3 หมวด  จะมีหมวดยอ่ยดงัน้ีคือ 

หมายเลข 3.1 ปุ่ม  เม่ือกดปุ่มน้ีจะปรากฏหนา้จอดงัรูปท่ี 26 

1 

2 

3 
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รูปที ่26 เนือ้หาการประเมณิน า้หนักตวัทีเ่หมาะสม  

 จากรูปท่ี 26 สามารถอธิบายไดด้งัน้ี 
   หมายเลข 1 หนา้ปกหนงัสือการประเมิณน ้าหนกัตวัท่ีเหมาะสม 
   หมายเลข 2 ส่วนของการคลิกปุ่ม เพ่ือดูเน้ือหาขา้งใน โดยกดท่ีปุ่ม ดงัน้ีคือ 

      เปิดหนงัสือ 

     เปิดไปยงัหนา้ถดัไป 

     ไปหนา้สุดทา้ย 

     ยอ้นกลบั 

     ไปยงัหนา้แรก 
 

หมายเลข 3.2 ปุ่ม  เม่ือกดปุ่มน้ีจะปรากฏหนา้จอดงัรูปท่ี 27 

1 

2 



Urarak Chantima                                                                                                                   Appendix / 226 

 
รูปที ่27 เนือ้หาการประเมณิพลงังานทีค่วรจะได้รับในแต่ละวนั 

 จากรูปท่ี 27 สามารถอธิบายไดด้งัน้ี 
  หมายเลข 1 ส่วนของการอธิบายวิธีการค านวณพลงังานของร่างกาย 
 

หมายเลขท่ี 3.3 ปุ่ม  เม่ือกดปุ่มน้ีจะปรากฏหนา้จอดงัรูปท่ี 28 

1 
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รูปที ่28 หน้าจอการประเมนิภาวะโภชนาการด้วยตนเอง 

จากรูปท่ี 28 สามารถอธิบายไดด้งัน้ี 
  หมายเลข 1 ส่วนของการอธิบายประเมิณภาวะโภชนาการดว้ยตนเอง 
  หมายเลข 2 กดท่ีภาพจะปรากฏหนา้จอดงัรูปท่ี 29 

 
รูปที ่29 ส่วนของการป้อนข้อมูลการวเิคราะห์น า้หนัก 

จากรูปท่ี 29 สามารถอธิบายไดว้่า  
  หมายเลข 1 ส่วนของการป้อนขอ้มลูความสูงและน ้าหนกั โดยท าการลากเมาส์คา้งในช่องแต่ละ
ช่อง 

1 

2 

1 2 

3 4 5 6 
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  หมายเลข 2 ส่วนของการเลือกเพศ ว่า หญิง หรือ ชาย 
  หมายเลข 3 ส่วนของการแสดงผลพลงังานแนะน า 
  หมายเลข 4 ส่วนของการแสดงผลกระจายสัดส่วนคาร์บ ดงัรูปท่ี 30 

 
รูปที ่30 แสดงผลกระจายสัดส่วนคาร์บ 

  หมายเลข 5 ส่วนของการแสดงผลการแนะน าอาหาร ดงัรูปท่ี 31 

 
รูปที ่31 แสดงผลการแนะน าอาหาร 

  หมายเลข 6 ส่วนของการแสดงผลสัดส่วนอาหารต่อวนั ดงัรูปท่ี 32 
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รูปที ่31 แสดงผลสัดส่วนอาหารต่อวนั 
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APPENDIX C 

 

แบบสอบถามเกี่ยวกับขอมูลท่ัวไป ประวัติการรักษา และการใชยา 
สําหรับเด็กวัยรุนที่เปนเบาหวานชนิดที่ 1 

 
คําชี้แจง : ใหขีดเครื่องหมาย √ ลงใน (   ) หนาขอความตามที่ตรงกับความเปนจริงหรือเติมคําลงในชองวาง   
    ใหสมบูรณ 
ช่ือ     นามสกุล    ช่ือเลน     
เลขที่เวชระเบียน     ที่อยูปจจุบัน        
           
ญาติหรือผูที่สามารถติดตอได        โทรศัพท    
(1) วัน/เดือน/ปเกิด    อายุปจจุบัน    ป    เดือน 
(2) เพศ  (   ) ชาย  (   ) หญิง 
(3) เช้ือชาติ       ศาสนา     
(4) สวนสูง    เซนติเมตร 
(5) น้ําหนัก    กิโลกรัม 
(6) ระดับการศึกษา 
  1. (   ) ไมไดเรียน   2. (   ) ประถมศึกษาปที่    
  3. (   ) มัธยมศึกษาปที่    4. (   ) อาชีวศึกษาหรือนุปริญญาปที่   
  5. (   ) มหาวิทยาลัยปที่    6. (   ) อื่นๆ ระบุ     
(7) ประวัติครอบครัว : บุคคลในครอบครัวเปนเบาหวานหรือไม 
  1. (   ) ไมมี 
  2. (   ) มี คือ         
(8) สถานภาพครอบครัวของพอและแม 
  1. (   ) อยูดวยกัน    2. (   ) แยกกันอยู 
  3. (   ) หยาราง    4. (   ) อื่นๆ ระบุ     
(9) ปจจุบันพักอาศัยอยูกับใคร 
  1. (   ) บิดาและมารดา   2. (   ) บิดาหรือมารดา ระบุ____________ 
  3. (   ) ญาติ เกี่ยวของเปน  ____________ 4. (   ) อื่นๆ ________________________ 
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(10) บิดา มารดา มีอาชีพหลักคือ (ตอบทั้งอาชีพของบิดาและมารดา คนละ 1 อาชีพ) 
 

บิดา อาชีพ มารดา 
(   ) 1. พอบาน/แมบาน (   ) 
(   ) 2. รับราชการ (   ) 

  (   ) 3. พนักงานรัฐวิสาหกิจ (   ) 
(   ) 4. ลูกจางบริษัทเอกชน (   ) 
(   ) 5. ธุรกิจสวนตัว (   ) 
(   ) 6. รับจาง (   ) 
(   ) 7. อื่นๆ คือ  (   ) 

 
(11) การศึกษาของบิดา มารดา (ตอบทั้งการศึกษาของบิดา มารดา เพียง 1 คําตอบเทานั้น) 
 

บิดา ระดับการศึกษา มารดา 
(   ) 1. ป. 1 – ป.4 (   ) 
(   ) 2. ป. 5 – ป.6 (   ) 

  (   ) 3. ม.1 – ม.3 (   ) 
(   ) 4. ม.4 – ม.6 (   ) 
(   ) 5. อนุปริญญา (   ) 
(   ) 6.ปริญญาตรีขึ้นไป (   ) 
(   ) 7. อื่นๆ คือ   (   ) 

 
(12) มีพ่ีนองทั้งหมด    คน (รวมตัวเอง) เปนลูกคนที่     ของครอบครัว 
(13) ครอบครัวมีรายไดเฉลี่ยตอเดือน ประมาณ 
  1. ตํ่ากวา 10,000 บาท 

2. สูงกวา 10,000 บาท แตไมเกิน 20,000 บาท 
3. สูงกวา 20,000 บาท แตไมเกิน 30,000 บาท 
4. สูงกวา 30,000 บาท แตไมเกิน 40,000 บาท 
5. สูงกวา 40,000 บาท แตไมเกิน 50,000 บาท 
6. 50,000 บาทขึ้นไป  

 
(14) ไดรับการวินิจฉัยวาเปนเบาหวาน เปนระยะเวลา     ป    เดือน 
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(15) การรักษา : จํานวนครั้งของการฉีดอินซูลิน    ครั้ง/วัน 
มื้อ/เวลา........... ชนิดของยาฉีดอินซูลิน ขนาดของยาฉีดอินซูลิน (ยูนิต) 

เชา ............................ น.   
เที่ยง ......................... น.   
เย็น ........................... น.   
กอนนอน .................. น.   

  
(16) ระดับน้ําตาลในเลือดกอนอาหาร (FBG), มื้อเชาวันนี้ คือ    มก./ดล. 
        ระดับน้ําตาลในเลือดหลังอาหาร (PBG), มื้อเย็นเมื่อวานนี้ คือ    มก./ดล. 
        ระดับน้ําตาลสะสมในเลือด (HbA1C), คาที่ไดครั้งลาสุด คือ    % 
(17) ความถี่ของภาวะน้ําตาลในเลือดต่ํา    ครั้ง/สัปดาห 
        ชวงเวลาที่มักเกิดภาวะน้ําตาลในเลือดต่ํา        
        ระดับน้ําตาลในเลือดต่ํา มีคาประมาณอยูในชวง     มก./ดล. 
        แกไขปญหาระดับน้ําตาลในเลือดต่ํา โดย         
 (18) ปจจุบันควบคุมอาหารเพื่อการรักษาโรคเบาหวานหรือไม 
  1. (   ) ไมควบคุม เพราะ         
  2. (   ) ควบคุม ไดรับคําแนะนําจาก        
(19) โดยปกติ ออกกําลังกายหรือไม 
  1. (   ) ไมออกกําลังกาย 
  2. (   ) ออกกําลังกาย, ชนิดของการออกกําลังกาย       
             ความถี่     ครั้ง/สัปดาห 
             ระยะเวลาโดยเฉลี่ย ครั้งละประมาณ     นาที 
(20) คุณเคยรูจักเทคนิคการนับหนวยคารโบไฮเดรต (Carbohydrate counting) หรือไม 
  1. (   ) รูจัก  จากใครและที่ใด ________________________________________________ 
  2. (   ) ไมรูจัก 
  3. (   ) ไมแนใจ 
(21) คุณเคยเรียนรูเทคนิคการนับหนวยคารโบไฮเดรตหรือไม 
  1. (   ) เคยเรียนรู  จากใครและที่ใด ___________________________________________ 
  2. (   ) ไมเคย 
  3. (   ) ไมแนใจ 
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(22) คุณคิดวา การเรียนรูเทคนิคการนับหนวยคารโบไฮเดรต เปนการเรียนรูเกี่ยวกับอะไรบาง (ตอบได 
        มากกวา 1 ขอ) 
  1. (   ) การวางแผนการกินอาหาร 
  2. (   ) การควบคุมปริมาณอาหาร 
  3. (   ) การรักษาระดับน้ําตาลในเลือด 
(23) คุณหวังวา การเรียนรูเทคนิคการนับหนวยคารโบไฮเดรต จะทําใหเกิดผลอะไรตอตัวคุณ (ตอบได 
     มากกวา 1 ขอ) 
  1. (   ) รับประทานอาหารไดถูกตองเหมาะสมมากขึ้น 
  2. (   ) รับประทานอาหารไดหลากหลายมากขึ้น 
  3. (   ) ทําใหควบคุมน้ําหนักอยูในเกณฑที่เหมาะสม 
  4. (   ) ระดับน้ําตาลในเลือดอยูในเกณฑปกติ 
  5. (   ) สุขภาพรางกายแข็งแรงมากขึ้น 
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แบบสอบถามพฤติกรรมการบริโภคอาหาร 
 

คําชี้แจง : ใหขีดเครื่องหมาย √ ลงใน (   ) หนาขอความตามที่ตรงกับความเปนจริงหรือเติมคําลงใน
ชองวาง       ใหสมบูรณ 
 
1. รูปแบบการบริโภคอาหาร:  
1) รับประทานอาหาร วันละ   มื้อ ไดแก 
  (   ) มื้อเชา (   ) มื้อวางเชา (   ) มื้อเที่ยง (   ) มื้อวางบาย 
  (   ) มื้อเยน็ (   ) มื้อกอนนอน (   ) อ่ืนๆ ระบ ุ     
2) รับประทานขาว มื้อละ   ทัพพี และ/หรือ ขนมปง    แผน 
3) รับประทานกับขาว; เนื้อสัตว เฉลี่ย    ชอนโตะตอมือ้ 
           ไข  เฉลี่ย     ฟอง/วัน หรือ    ฟอง/สัปดาห 
    ประเภทอาหารที่ชอบ  (   ) ตมจดื 
   (เลือกตอบไดมากกวา 1 ขอ) (   ) แกงกะท ิ
     (   ) ของผัด, ทอด 

(   ) ปง, ยาง 
4) ผัก (   ) รับประทานไดด ี
  (   ) เลือกเปนบางชนิด  
  (   ) ไมรับประทานเลย 

 
5) ผลไม   (   ) รับประทานไดด ี
     (   ) เลือกเปนบางชนิด  
     (   ) ไมรับประทานเลย  
6) ขนม 

- ขนมขบเคี้ยว เชน มันฝรั่ง, ขาวเกรยีบกุง เปนตน 
   (   ) ไมรับประทาน 
   (   ) รับประทานเปนประจํา, จํานวน   ถุง/วัน หรือ  ถุง/สัปดาห 
   (   ) รับประทานนานๆครั้ง 
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- ขนมไทย ของหวาน 
   (   ) ไมรับประทาน 
   (   ) รับประทานเปนประจํา,   จํานวน   ถวย/วัน หรือ ถวย/สัปดาห 
   (   ) รับประทานนานๆครั้ง 

- เบเกอรี่ตางๆ เชน บราวนี่, เคก, คุกกี้ เปนตน 
   (   ) ไมรับประทาน 
   (   ) รับประทานเปนประจํา, จํานวน   ช้ิน/วัน หรือ ช้ิน/สัปดาห 
   (   ) รับประทานนานๆครั้ง  
7) อาหารและเครื่องดื่มท่ีมีน้าํตาล 

- น้ําผลไม 
   (   ) ไมรับประทาน 
   (   ) รับประทานเปนประจํา 

จํานวน  กลอง/วัน หรือ  กลอง/สัปดาห 
   (   ) รับประทานนานๆครั้ง 

- น้ําอัดลม 
   (   ) ไมรับประทาน 
   (   ) รับประทานเปนประจํา  
  จํานวน   ขวด/วัน หรือ        กระปอง/วนั หรือ        กระปอง/สัปดาห 
   (   ) รับประทานนานๆครั้ง 

- น้ําหวาน เชน Hale’ s blue boy เปนตน 
   (   ) ไมรับประทาน 
   (   ) รับประทานเปนประจํา 
  จํานวน    แกว/วนั  หรือ    แกว/สัปดาห 
   (   ) รับประทานนานๆครั้ง 

- ทอฟฟ 
   (   ) ไมรับประทาน 
   (   ) รับประทานเปนประจํา     จํานวน   เม็ด/วนั  
   (   ) รับประทานนานๆครั้ง 
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 8) นมและผลติภัณฑนม 
- นมบรรจุกลองหรือขวด 

   (   ) ไมรับประทาน 
   (   ) รับประทานเปนประจํา  
          ชนิด   (   ) ขาดมันเนย   (   ) พรองมันเนย   (   ) ไขมนัเต็มสวน 
         จํานวน   กลอง/วัน หรือ   กลอง/สัปดาห 
   (   ) รับประทานนานๆครั้ง 

- นมเปรี้ยว/ยาคลูท 
   (   ) ไมรับประทาน 
   (   ) รับประทานเปนประจํา, จํานวน  ขวด/วัน หรือ   ขวด/สัปดาห 
   (   ) รับประทานนานๆครั้ง 

- โยเกิรต 
   (   ) ไมรับประทาน 
   (   ) รับประทานเปนประจํา  
          จํานวน      ถวย/วนั หรือ      ถวย/สัปดาห 
   (   ) รับประทานนานๆครั้ง 

- โอวัลติน หรือไมโล 
   (   ) ไมรับประทาน 
   (   ) รับประทานเปนประจํา  
          จํานวน    กลอง/วัน หรือ      กลอง/สัปดาห 
   (   ) รับประทานนานๆครั้ง 

- นมถั่วเหลือง เชน ไวตามิลค, แลคตาซอย, ว-ีซอย เปนตน 
   (   ) ไมรับประทาน 
   (   ) รับประทานเปนประจํา  
         จํานวน    กลอง/วัน หรือ      กลอง/สัปดาห 
   (   ) รับประทานนานๆครั้ง 
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- ไอศกรีม 
   (   ) ไมรับประทาน 
   (   ) รับประทานเปนประจํา  
          จํานวน    ถวย/วนั หรือ     ถวย/สัปดาห 
   (   ) รับประทานนานๆครั้ง 

9) อาหารฟาสตฟูดส เชน แมคโดนัลด, เบอรเกอรคิง, เคเอฟซี, เชสเตอรกริลล, พิซซา, แด
ร่ีควีน    
     เปนตน 
 (   ) ไมรับประทาน 
 (   ) รับประทานเฉลี่ยเดือนละ    คร้ัง 
10) ผูประกอบอาหารใหรับประทาน 
 (   ) บิดา มารดา หรือญาต ิ
 (   ) ลูกจาง หรือพี่เล้ียง 
 (   ) ซ้ืออาหารจากรานอาหาร 
 (   ) อ่ืนๆ ระบ ุ       
11) ความถี่ของการรับประทานอาหารนอกบาน         คร้ัง/สัปดาห 
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2. รายการอาหารที่ชื่นชอบและบริโภคเปนประจํา 
คําชี้แจง: ใหนองๆบอกรายการอาหารตางๆที่ช่ืนชอบ และบริโภคเปนประจําของนองเพื่อเติมใน
ชองวางใหสมบูรณดวยคะลุยกันเลยคะ... 
 
ขาว หรือผลิตภัณฑจากธัญพืชที่ชอบรับประทาน ไดแก 
  
  
กับขาวที่ชอบรับประทาน ไดแก 
  
  
อาหารจานเดียวที่ชอบรับประทาน ไดแก 
  
  
ผักที่ชอบรับประทาน ไดแก 
  
  
ผลไมที่ชอบรับประทาน ไดแก 
  
  
นม หรือโยเกิรตที่ชอบรับประทาน ไดแก  (ระบุชนิด และยี่หอดวยนะคะ...) 
  
  
ขนมไทย ของหวาน และเบเกอรี่ที่ชอบรับประทาน ไดแก 
  
  
ขนมขบเคี้ยวที่ชอบรับประทาน ไดแก  (ระบุชนิด และยี่หอดวยนะคะ...) 
  
  
อาหารฟาสตฟูตที่ชอบรับประทาน ไดแก 
  
  
เครื่องดื่มที่ชอบรับประทาน (โปรดระบุชนิดและยี่หอ) 
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แบบสอบถามความถี่ในการบริโภคอาหาร 
(Food Frequency Questionnaire) 

 
คําชี้แจง: ใหนองๆเลือก√ ที่แสดงถึงความถี่ หรือจํานวนครั้งในการรับประทานอาหารชนิดตางๆที่
นองรับประทานกันอยูบอยๆเริ่มกันไดเลยคะ... 
 

ชนิดของอาหาร จํานวนครั้งของการรับประทานอาหาร 
ทุกวัน สัปดาหละ เดือนละ ไมรับประทาน 

4-6 
ครั้ง 

1-3 
ครั้ง 

2-3 
ครั้ง 

1 ครั้ง 

ขาว หรือผลิตภัณฑจากธัญพืช 
- ขาวสวย 

      

-  ขาวกลอง หรือขาวซอมมือ        

- ขาวเหนียว       

-  ขาวตม หรือโจก       

-  กวยเตี๋ยว มักกะโรนี วุน
เสน ขนมจีน บะหมี่ก่ึง
สําเร็จรูป 

      

- ถ่ัวเมล็ดแหง ลูกเดือย ขาว
โอต ซีเรียล 

      

 
 

ชนิดของอาหาร จํานวนครั้งของการรับประทานอาหาร 
ทุกวัน สัปดาหละ เดือนละ ไมรับประทาน 

4-6 
ครั้ง 

1-3 
ครั้ง 

2-3 
ครั้ง 

1 ครั้ง 

ขนมปงชนิดตางๆ 
- ขนมปงปอนด 

      

-  ขนมปงโฮลวีท       

- ขนมปงกรอบ       

-  เคก โดนัท คุกกี้ แยมโรล 
มัฟฟนเบเกอรี่ตางๆ 
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ชนิดของอาหาร จํานวนครั้งของการรับประทานอาหาร 

ทุกวัน สัปดาหละ เดือนละ ไมรับประทาน 
4-6 
ครั้ง 

1-3 
ครั้ง 

2-3 
ครั้ง 

1 ครั้ง 

ผักชนิดตางๆ 
- ผักใบเขียว เชน ผักบุง ผัก

ตําลึง ผักคะนา 

      

-  ผักที่มีแปงสูง เชน เผือก 
มัน แหว มันแกว ขาวโพด 
ฟกทอง ถ่ัวลันเตา  

      

 
 
 
 

ชนิดของอาหาร จํานวนครั้งของการรับประทานอาหาร 
ทุกวัน สัปดาหละ เดือนละ ไมรับประทาน 

4-6 
ครั้ง 

1-3 
ครั้ง 

2-3 
ครั้ง 

1 ครั้ง 

นม หรือผลิตภัณฑ 
- นมขาดมันเนย 

      

- นมพรองมันเนย       

- นมไขมันเต็มสวน       

- โยเกิรตเต็มสวน       

- โยเกิรตพรองไขมัน       

- นมเปรี้ยว หรือยาคูลย       

- ไมโล หรือโอวัลติน       
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ชนิดของอาหาร จํานวนครั้งของการรับประทานอาหาร 
ทุกวัน สัปดาหละ เดือนละ ไมรับประทาน 

4-6 
ครั้ง 

1-3 
ครั้ง 

2-3 
ครั้ง 

1 ครั้ง 

ผลไม 
- ผลไมที่มีรสหวานนอย  เชน 

ชมพู ฝรั่ง มะมวงดิบ 

      

-  ผลไมที่มีรสหวานมาก  เชน 
แตงโม ลําไย ล้ินจี่ ทุเรียน 

      

- ผลไมอบแหง  เชน ลูกพรุน 
ลูกเกด ลูกพลับ 

      

-  ผลไมลอยแกว  หรือผลไม
กระปอง 

      

 
 
 

ชนิดของอาหาร จํานวนครั้งของการรับประทานอาหาร 
ทุกวัน สัปดาหละ เดือนละ ไมรับประทาน 

4-6 
ครั้ง 

1-3 
ครั้ง 

2-3 
ครั้ง 

1 ครั้ง 

อาหาร หรือเคร่ืองดื่มท่ีมีน้ําตาล 
- น้ําผลไม 

      

- น้ําผัก       

- ชา กาแฟ       

- ช็อกโกแลต หรือโกโก       

- ลูกกวาด หรือทอฟฟ       

- น้ําอัดลม       

- น้ําหวาน เชน เฮลสบลูบอย       
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ชนิดของอาหาร จํานวนครั้งของการรับประทานอาหาร 
ทุกวัน สัปดาหละ เดือนละ ไม

รับประทาน 4-6        
ครั้ง 

1-3 
ครั้ง 

2-3 
ครั้ง 

1 ครั้ง 

ขนม 
- ขนมขบเคี้ยวรสหวาน เชน 

ปารต้ี ขนมอบกรอบเคลือบช็อค
โกแลต 

      

- ขนมขบเคี้ยวรสเค็ม เชน มัน
ฝรั่งทอดกรอบ ขาวเกรียบกุง 

      

- ขนมทอดน้ํามัน เชน กลวยทอด 
ปาทองโก 

      

- ขนมใสกะทิ เชน ขาวมัน        
บัวลอย 

      

- ของหวานที่ทําจากไขแดง เชน 
ทองหยิบ ทองหยอด 

      

- ขนมใสน้ําเชื่อม เชน กลวย
เช่ือม ฟกทองเช่ือม 

      

 
 
 

ชนิดของอาหาร จํานวนครั้งของการรับประทานอาหาร 
ทุกวัน สัปดาหละ เดือนละ ไมรับประทาน 

4-6 
ครั้ง 

1-3 
ครั้ง 

2-3 
ครั้ง 

1 ครั้ง 

อาหารฟาสตฟูด 
- ไกทอด เฟรนซฟราย นัค

เกต 

      

- แฮมเบอรเกอร แซนดวิช       

- ขนมทอดน้ํามัน เชน กลวย
ทอด ปาทองโก 

      

- บารบีคิว       

- พิซซา       

- สลัด น้ําสลัด       

- ไอศกรีม       



F

3
ค
 

 
 

 
 

Fac. of Grad. 

3. บันทึกราย
คําชี้แจง : จงก

โดยปกติรับป
เวลา

โดยปกติรับป
เวลา

มื้อกลางว

มื้อเช

Studies, Mahi

การอาหารที่บ
กรอกขอมูลเว

ประทาน
า

ประทาน
า

วัน 

ชา 

idol Univ.      

บริโภคโดยปก
วลาและรายก

อาห
รับป

อา
รับ

                    M

กติใน 1 วัน 
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แบบบันทึกการบริโภคอาหาร  
(Food Record) 

 
ช่ือ    นามสกุล     ช่ือเลน                      
รายการอาหารวันที่    

 
ขอแนะนําในการบันทึกรายการอาหารที่รับประทานในรอบ 24 ชั่วโมง : 
 

1. แบบบันทึกการบริโภคอาหาร 7 วัน จะตองครอบคลุมการบริโภคทั้งในวันธรรมดาและวันหยุดสุด
สัปดาห ดังนั้นจึงขอความรวมมือใหบันทึกการบริโภคอาหารในวันธรรมดาเปนเวลา 5 วัน และใน
วันหยุดเสาร-อาทิตย เปนเวลา 2 วัน 

2. บันทึกอาหารทุกชนิดรวมทั้งขนมและเครื่องดื่มที่รับประทานตลอดวัน ต้ังแตต่ืนนอน จนเขานอน 
(บันทึกเฉพาะปริมาณที่รับประทานเทานั้น) 

3. บันทึกอาหารที่รับประทานทั้งที่บานและนอกบาน 
4. ขอความตอไปนี้เปนสิ่งจําเปนในการบันทึก 

- ระบุสวนประกอบของอาหารแตละชนิด พรอมทั้งปริมาณหรือปริมาตร อาหารที่เปนของแข็ง
ใหระบุเปนชอนตวงหรือทัพพี สวนอาหารที่เปนของเหลวใหระบุปริมาตรเปนซีซี หรือระบุ
ตามที่ตวง-วัดที่ใชอยูที่บาน ถาไมสามารถประมาณปริมาณไดใหพยายามบันทึกในรูปขนาด
แทน เชน ขนาดเล็ก กลาง ใหญ หรือขนาดกวาง ยาวของอาหาร ยกตัวอยางเชน ผัด
เปรี้ยวหวาน: ควรระบุวา รับประทานแตงกวาประมาณ 4 ชอนโตะ (หรือ 1 ทัพพี) มะเขือเทศ 2 
ชอนโตะ เนื้อหมู 2 ชอนโตะ หรือระบุวารับประทานแตงกวาประมาณครึ่งลูกใหญ มะเขือเทศ 
1 ลูกเล็ก เนื้อหมู 5 ช้ิน ขนาดชิ้นละ 1x2 ซม. เครื่องดื่ม: ควรระบุเปนปริมาตร หรือขนาด เชน 
โคลา 1 ขวดกลาง หรือ 290 ซีซี เปนตน 

- ควรระบุวาอาหารที่รับประทานปรุงอยางไร เชน ปลาทูทอด ไกยาง ไขตม เปนตน 
- การเติมน้ําตาล น้ําเชื่อมหรือกะทิลงในเครื่องดื่ม อาหารของหวานชนิดตางๆ ใหระบุปริมาณ

ดวย เชน น้ําตาล 2 ชอนชา ในกาแฟ 1 ถวย 
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แบบบันทึกรายการอาหารที่รับประทานในรอบ 24 ชั่วโมง 
ประจําวัน   ท่ี     เดือน     พ.ศ.    

ชื่อ   นามสกุล     ชื่อเลน     
 

ม้ืออาหาร 
เวลา (น.) 

สถานที่ รายการอาหาร สวนประกอบของอาหาร ปริมาณ หรือ ปริมาตร
ของอาหาร 
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APPENDIX D 
 

แบบประเมินความรูและความเขาใจกอนและหลังการเรียนรู 
เร่ืองการวางแผนการบริโภคอาหารดวยตนเองโดยใชเทคนิคการนับหนวยคารโบไฮเดรต  

 (KAP: Pre-test, Post-test) 
 

ชื่อ         ชื่อเลน   เลชท่ี   
คําชี้แจง โปรดตอบคําถามตอไปนี้ โดยใหเลือกคําตอบขอที่นองเห็นวาถูกตองที่สุดเพียงขอเดียว โดยใชวิธี
กากบาท (X) 
 
 
 
 
1. เบาหวานประเภทที่ 1ที่พบบอยในเด็ก เกิดจากสาเหตุใด 

ก. ตับออนถูกทําลายโดยน้ําตาล 
ข. ตับออนไมสามารถสรางลมเหลวสรางอินซูลินไมได 
ค. การติดเชื้อบางชนิดทําใหกระเพาะถูกทําลาย 
ง. ความอวนทําใหรางกายไมสามารถควบคุมอินซูลินไดดี 

2. ขอใดเปนอาการบงช้ีของภาวะระดับน้ําตาลในเลือดต่ํา 
ก. ผ่ืนขึ้นตามลําตัว 
ข. ทองเสีย มีไข อาเจียน 
ค. ใจสั่น เหงื่อ ออกมาก ออนเพลีย 
ง. ไมอยากอาหาร น้ําหนักตัวลด 

3. หลักการสําคัญของเทคนิคการนับหนวยคารโบไฮเดรต คือขอใด 
ก. คารโบไฮเดรตใหรสหวานมากกวาสารอาหารชนิดอื่น 
ข. คารโบไฮเดรตสามารถทําใหระดับน้ําตาลในเลือดสูงไดมากกวาสารอาหารชนิดอื่นๆ 
ค. ปริมาณคารโบไฮเดรตมีความสําคัญตอระดับน้ําตาลในเลือดมากกวาประเภทของ

คารโบไฮเดรต 
ง. ถูกทั้งขอ ข และ ค 

ตอนที่ 1  การประเมินผลความรูความเขาใจเกี่ยวกับโรคเบาหวาน และการกินอาหารเพื่อควบคุม เบาหวานที่ 
เหมาะสม 
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4. ขอใดตอไปน้ีเปนขอความที่ถูกตอง 
ก. เกลือแร และวิตามินใหพลังงานแกรางกาย 
ข. ไขมัน 1 กรัม ใหพลังงาน 4 กิโลแคลอรี  
ค. คารโบไฮเดรต 1 กรัม ใหพลังงาน 4 กิโลแคลอรี 
ง. โปรตีน 1 กรัม ใหพลังงาน 7 กิโลแคลอรี 

5. สารอาหารชนิดใดที่ชวยในการลดการดูดซึมไขมันและน้ําตาลในเลือด และยังชวยใหระบบขับถายดีขึ้น 
ก. วิตามินซี 
ข. โปรตีน 
ค. ใยอาหาร 
ง. แคลเซียม 

6. หมวดอาหารในขอใด ที่ใหคารโบไฮเดรต 
ก. ขาว-แปง, นม, ผัก, ผลไม 
ข. ขาว-แปง, ไขมัน, นม, ผลไม 
ค. ขาว-แปง, เนื้อสัตว, ผัก, ไขมัน 
ง. ขาว-แปง, เนื้อสัตว, ผัก, ผลไม 

7. หนึ่งหนวยคารโบไฮเดรต หมายถึง คารโบไฮเดรตจํานวนกี่กรัม 
ก. 10 กรัม 
ข. 15 กรัม 
ค. 20 กรัม 
ง. 25 กรัม 

8. อาหารหมวดนม 1 สวนแลกเปลี่ยนใหคารโบไฮเดรตกี่กรัม 
ก. 18 กรัม 
ข. 15 กรัม 
ค. 12 กรัม 
ง. 5 กรัม 
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9. เครื่องดื่มชนิดใดที่ตองนับหนวยคารโบไฮเดรต 
ก. น้ําโซดา 
ข. น้ําอัดลมไดเอท 
ค. ชามะนาวใสน้ําตาลเทียม 
ง. น้ําแดงเฮลซบลูบอย 

10. ขอใดตอไปน้ีเปนขอที่ไมถูกตอง 
ก. มังคุด 4 ผล มีคารโบไฮเดรต เทากับ สมเขียวหวาน  1 ผลกลาง 
ข. ขาวกลอง 1 ทัพพี มีคารโบไฮเดรต เทากับ ขนมปงโฮลวีท 1 แผน 
ค. กลวยน้ําวา 1 ผล มีคารโบไฮเดรต เทากับขนมจีน 1 จับใหญ 
ง. โยเกิรต 1 ถวยตวง มีคารโบไฮเดรตเทากับผักคะนาสุกแค 1 ทัพพี 

11. ขอใดตอไปน้ี เปนแหลงอาหารที่ประกอบดวยคารโบไฮเดรต 
ก. ขาวสวย     เนยแข็ง    เม็ดบัวตม 
ข. กุงแมน้ํา  ฟกทอง    มันฝรั่งตม 
ค. ขาวเมา    หมูสามชั้น    มันเทศตม 
ง. ขาวกลอง   ขนมปงโฮลวีท   ขาวโพดตม 

12.  อาหารชนิดใดมีปริมาณหนวยคารโบไฮเดรต หรือจํานวนคารบนอยท่ีสุด 
ก.  

 
 
 

 
 
 
ข. 
 
 
 
 
 

พิซซาตมยํากุง 

เนื้อปลาลวกจิ้มน้ําพริก 
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ค. 
 
 
 
ง. 

 
 
 
 
 
 
13. เบาหวานคือ การเสียสมดุลยของการเผาผลาญอาหารทําใหน้ําตาลในเลือดสูงขึ้น จึงตองปรับสิ่งใดตอไปนี้ให
สมดุลย 

ก. การควบคุมอาหาร การออกกําลังกาย และการนอนหลับ 
ข. การควบคุมอาหาร การทําสมาธิ และการฉีดอินซูลิน 
ค. การควบคุมอาหาร การออกกําลังกาย และการดูแลความสะอาดของรางกาย 
ง. การควบคุมอาหาร การออกกําลังกาย และการฉีดอินซูลิน 

14. ขอใดคือผลกระทบที่ไดรับ หากเราไมมีการควบคุมเบาหวานที่ดี  
ก. สามารถปรับปริมาณอินซูลินไดตามความตองการ 
ข. ระดับน้ําตาลในเลือดสูงเกิน หรือตํ่าเกินเกณฑเปาหมาย 
ค. ความตองการพลังงานของรางกายเปลี่ยนแปลงไป ทําใหอยากอาหารนอยลง 
ง. ถูกทุกขอ 

15. เปาหมายในการวางแผนการบริโภคอาหาร คือขอใด 
ก. ปองกันและชะลอภาวะแทรกซอนของโรคเบาหวาน 
ข. ชวยควบคุมระดับน้ําตาลในเลือดใหใกลเคียงคาปกติมากที่สุด 
ค. เพื่อใหไดรับพลังงานและสารอาหารครบถวน สามารถเจริญเติบโตไดตามวัย 
ง. ถูกทุกขอ 

 

ตอนที่ 2 การประเมินผลดานทัศนคติตอการควบคุมเบาหวานและการวางแผนการกินอาหารดวยตนเอง 

แซนดวิชแฮม 

คุกกี้ขาวโอต 
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16. ขอใดเปนความคิดที่ถูกตองเกี่ยวกับการวางแผนการบริโภคอาหารเพื่อการควบคุมเบาหวานที่ดี 
ก. การนับหนวยคารโบไฮเดรตเปนวิธีการจํากัดชนิดของอาหาร 
ข. รายการอาหารแลกเปลี่ยนชวยใหการประกอบอาหารรวดเร็วขึ้น 
ค. การฝกวางแผนการกินอาหารดวยตนเองชวยใหควบคุมเบาหวานไดดีที่สุด 
ง. การวางแผนการบริโภคอาหารไมไดมีสวนชวยลดภาวะแทรกซอนของเบาหวาน 

17. ขอใดเปนประโยชนโดยตรงของเทคนิคการนับหนวยคารโบไฮเดรต 
ก. ชวยใหสามารถวางแผนการบริโภคอาหารที่เหมาะสมเพื่อควบคุมระดับน้ําตาลในเลือดไดดี 
ข. ชวยใหสามารถปรับปริมาณอินซูลินไดอยางเหมาะสม สอดคลองกับแผนการกินอาหารที่

กําหนดไว ภายใตการดูแลของทีมแพทยผูดูแลรักษา 
ค. ชวยลดเวลาในการประกอบอาหารในแตละมื้อได  
ง. ขอ ก และ ข ถูก 

18. ขอใดกลาวถูกตองในการดูแลเบาหวานดวยตนเอง 
ก. หมั่นพยายามตรวจระดับน้ําตาลในเลือดดวยตนเองอยูเสมอ 
ข. การกินอาหารไมตรงเวลาเปนสาเหตุของระดับน้ําตาลในเลือดต่ํา 
ค. การกินยาลดระดับน้ําตาลในเลือดเปนการควบคุมเบาหวานที่งายที่สุด 
ง. ถาควบคุมอาหารไดดี ไมจําเปนตองควบคุมการออกกําลังกายและฉีดอินซูลิน 

19. นองๆเห็นดวยหรือไมกับคํากลาวที่วา “เบาหวานเปนโรคเรื้อรังที่พบบอย ไมสามารถรักษาใหหายขาดได แต
สามารถมีชีวิตอยางเปนปกติสุขได” 

ก. ไมเห็นดวย เพราะเบาหวานมักมีภาวะแทรกซอนอยูเสมอ แมจะควบคุมดีเพียงใดก็ตาม  
ข. ไมเห็นดวย เพราะเบาหวานเปนโรคทางพันธุกรรมที่ไมสามารถควบคุมไดเลย 
ค. เห็นดวย เพราะการกินยาและฉีดอินซูลินก็สามารถควบคุมเบาหวานไดอยางดีไรกังวล 
ง. เห็นดวย เพราะการเรียนรูการวางแผนการกินที่ดีทําใหเรารูจักกินพอดีและควบคุมเบาหวานได

อยางดี 
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20. ผูใดสามารถดูแลตัวเองไดดีที่สุดเมื่อระดับน้ําตาลในเลือดสูงขึ้นมาก 

ก. นองชางลดปริมาณอินซูลินทันที 
ข. นองสิงโตลดปริมาณคารโบไฮเดรตในมื้ออาหารระหวางวัน 
ค. นองแพนดาเพิ่มปริมาณคารโบไฮเดรตในมื้ออาหารระหวางวัน 
ง. นองเสือเพิ่มระยะเวลาหรือความหนักของการออกกําลังกาย 

21. แหลงขอมูลอางอิงที่ใหขอมูลปริมาณคารโบไฮเดรต สามารถดูจากที่ใดไดบาง 
ก. ฉลากโภชนาการ 
ข. รายการอาหารแลกเปลี่ยน 
ค. เอกสาร หรือ แผนพับแสดงคุณคาทางโภชนาการของอาหาร 
ง. ถูกทุกขอ 

 
22. อาหารเชาประกอบดวย  (1) นมขาดมันเนย 1 แกว (240 ซีซี)   

(2) ขนมปงโฮลวีท 2 แผน  
(3) กลวยน้ําวา 1 ผลกลาง  
 

      จงคํานวณ หรือ นับหนวยคารโบไฮเดรตที่ไดจากการรับประทานอาหารเชามื้อนี้ 
ก. 63 กรัม หรือ 4 คารบ  
ข. 64 กรัม หรือ 4 คารบ 
ค. 65 กรัม หรือ 4 คารบ 
ง. 66 กรัม หรือ 4 คารบ 

23. เราควรเพิ่มอาหารใดตอไปนี้เมื่อมีระดับน้ําตาลในเลือดนอยกวา 70 มิลลิกรัมตอเดซิลิตร  
ก. ปลาทูทอด 1 ตัว 
ข. ผัดผักบุง 1 จาน 
ค. น้ําตาล  2 กอน 
ง. เนยสด 2 กอน 

 
 
 
 

ตอนที่ 3 การประเมินผลดานการนําความรูท่ีไดรับไปใชอยางถูกตองในการควบคุมเบาหวานและ                         
การวางแผนการกินอาหารดวยตนเอง  
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24. เด็กคนไหนปฏิบัติตัวไดถูกตองในการดูแลสุขภาพตัวเองดานการกินอาหารอยางถูกวิธี 

ก. อาราเลชอบกินอาหารที่ประกอบดวย เนย น้ํามันหมู เบคอน และกะทิ 
ข. ชินจังเลือกกินเนื้อสัตว เชน หมูไมติดมัน นองไกเลาะหนัง 
ค. โดเรมอนชอบกินอาหารประเภททอดที่ใชน้ํามันปาลม  
ง. โนบิตะชอบกินขนมปงเบเกอรี่ใชมาการีนเปนสวนประกอบ 

25. ผูใดวางแผนการกินอาหารไดเหมาะสมและเพียงพอตอความตองการของรางกาย 
ก. รุจชอบทานเนื้อสัตว วันละ 2 ชอนโตะ 
ข. บี้ดื่มนมสดแทนขาว วันละ 4-5 แกวเปนประจํา 
ค. สิงโตมักทานขาวสวย วันละ 6-11 ทัพพี 
ง. นิชคุณมักทานผัก วันละ 1 ทัพพี ก็เพียงพอ 

26. ผูใดมีการปฏิบัติเกี่ยวกับการกินอาหารอยางเหมาะสม 
ก. สิงโตชอบกินขนมขบเคี้ยวกรอบ 
ข. แกมมักเลือกซื้ออาหารที่มีสีสวยนารับประทาน 
ค. บี้มักดื่มเครื่องดื่มชูกําลังเมื่อตองการความสดชื่น 
ง. รุจมักคํานึงถึงคุณคาทางโภชนาการกอนเลือกซื้ออาหาร  

27. ผูใดมีการตอบสนองตอปญหาของการคุมเบาหวานในทางลบ 
ก. คุณหญิงระยาคิดวาควรจะเลิกคุมเบาหวานดีกวา คงแกปญหานี้ไมไดแน ทําไปก็คุมไมไดหรอก 
ข. คุณหนูยิ้มมองเห็นวาอะไรคือปญหาของตนเองในการคุมเบาหวาน แลวต้ังใจที่จะจัดการกับ

ปญหานั้น 
ค. กลาพยายามสังเกตพฤติกรรมการกินของตนเอง เพื่อหาจุดบกพรองในการวางแผนบริโภค

อาหารเสมอ  
ง. แกวคิดวาการวางแผนการกินอาหารเปนขั้นตอนหนึ่งเพื่อการควบคุมเบาหวาน แมจะดูยุงยาก 

แตเดี๋ยวก็ผานมันไปได 
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28. ผูใดมีความ
ก
ข

ค

ง

29. ผูใดปฏิบัติต
ก
ข
ค
ง

30. ขอใดเปนก

 
 
 
 
 
 

 

ima                

คิดที่เหมาะสม
ก. แปงร่ํามักต
ข. แปงจี่มักอ

ความแรงล
ค. ถุงขาวมักกิ

ไขมัน  
ง. ถุงแปงมัก 

งายขึ้น     

ตัวถูกตองเมื่อเป
ก. ผูใหญลีคิด
ข. นางมาปล
ค. ผูใหญแดง
ง. เจาปดตรว

มิลลิกรัมต

ารปฏิบัติตัวที่ถู

ก. งดดื่มน้ํา
ข. งดกินอา
ค. ไมจําเปน
ง. หลีกเลี่ย
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ลง       
กินอาหารโดยค

ฝกช่ัง ตวง วัด 
      

ปนเบาหวาน 
ดวาไมจําเปนตอ
อยตัวใหอวน โ
งมักกินยาควบค
วจระดับน้ําตาล
ตอเดซิลิตร 

ถูกตองในการอ

า เพื่อไมใหรูสึก
าหารพวกแปง ก
นตองตรวจระดั
งการออกกําลัง
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APPENDIX E 

 

แบบประเมินความรูความเขาใจผานระบบเวปไซต 

เร่ือง เทคนิคการนับหนวยคารโบไฮเดรต สําหรับสัปดาหท่ี 1 

คําชี้แจง โปรดตอบคําถามตอไปนี้ โดยใหเลือกคําตอบขอที่ทานเห็นวาถูกตองที่สุดเพียงขอเดียว โดยใชวิธี
กากบาท (X) 
 
1. ขอใดคือผลลัพทแรกจากการประเมินโดยกราฟแสดงเกณฑอางอิงการเจริญเติบโตของเด็กอายุ 5-18 ปขึ้นไป 

จ. น้ําหนักที่เหมาะสมตามเกณฑ 
ฉ. พลังงานที่เหมาะสมตามเกณฑ 
ช. จํานวนคารโบไฮเดรตที่เหมาะสม 
ซ. ความเสี่ยงของการเกิดเบาหวาน 

2.  นองถุงแปงหนัก 45 กิโลกรัม สูง 155 เซนติเมตร จะมีน้ําหนักท่ีเหมาะสมแปนเทาไหร จากกราฟแสดงเกณฑ
อางอิงการเจริญเติบโตของเด็กหญิงอายุ 5-18 ปขึ้นไป 
 

ก. 45 กิโลกรัม 
ข. 55 กิโลกรัม 
ค. 46 กิโลกรัม 
ง. 56 กิโลกรัม 

 
 
 
 
 
 
 
 
 

คลิกรูป 
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3. เด็กหญิงถุงแปง อายุ 15 ป สวนสูง 156 ซม. น้ําหนัก 45 กิโลกรัม และมีภาวะโภชนาการอยูในเกณฑผอม ควรจะ
ไดรับปริมาณพลังงานที่เหมาะสมตอวันเปนเทาไหร จากสูตรตัวอยาง ดังนี้                                                                                              
(น้ําหนัก 10 กก. แรก x100) + (น้ําหนัก 10 กก. ตอไป x 50) + (................... x 20) 

จ. 1,500 กิโลแคลอรีตอวัน 
ฉ. 2,000 กิโลแคลอรีตอวัน 
ช. 2,500 กิโลแคลอรีตอวัน 
ซ. ไมมีขอใดถูก 

4. เด็กหญิงถุงแปง จึงควรไดคารโบไฮเดรตที่เหมาะสม (กิโลแคลอรีตอวัน) ในปริมาณเทาไหร 
ก. 750 กิโลแคลอรีตอวัน 
ข. 1,000 กิโลแคลอรีตอวัน 
ค. 1,250 กิโลแคลอรีตอวัน 
ง. ไมมีขอใดถูก 

5. เด็กหญิงถุงแปง จึงควรไดปริมาณคารโบไฮเดรตเปาหมาย (กรมัตอวัน) ในปริมาณเทาไหร 
ก. 190 กรัมตอวัน 
ข. 250 กรัมตอวัน 
ค. 313 กรัมตอวัน 
ง. ไมมีขอใดถูก 

6. เด็กหญิงถุงแปง จึงกําหนดปริมาณคารโบไฮเดรตเปาหมาย (หรือคารบตอวัน) ในปริมาณเทาไหร 
ก. 13 หนวยคารโบไฮเดรตตอวัน 
ข. 17 หนวยคารโบไฮเดรตตอวัน 
ค. 21 หนวยคารโบไฮเดรตตอวัน 
ง.  ไมมีขอใดถูก 
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7. หากเด็กหญิงถุงแปง แบงสัดสวนการรับประทานอาหาร ดังนี้ 
- มื้อเชา ปริมาณคารโบไฮเดรต    6   คารบ 
- มื้อกลางวัน ปริมาณคารโบไฮเดรต    6   คารบ 
- มื้อเย็น ปริมาณคารโบไฮเดรต    6   คารบ 

ดังนั้น จะสามารถทานคารโบไฮเดรตกอนนอนไดอีกหรือไมและในปริมาณกี่คารบตามเปาหมายที่กําหนด 
ก. เพิ่มอีก 1 คารบ 
ข. เพิ่มอีก 2 คารบ 
ค. เพิ่มอีก 3 คารบ 
ง. เพิ่มอีก 4 คารบ 

 
8. เมื่อเด็กหญิงถุงแปงทราบปริมาณหนวยคารโบไฮเดรตเปาหมายตอวันแลว จึงควรกระจายใหไดสัดสวนใน
อาหารหมวดใดบาง 

ก. ขาวแปง ผัก ผลไม นม 
ข. ขาวแปง ผัก ผลไม ไขมัน 
ค. ขาวแปง เนื้อสัตว นม ไขมัน 
ง. ขาวแปง เนื้อสัตว ไขมัน ผลไม 

 
9. หากรับประทานอาหารโดยคํานึงถึงแตปริมาณคารโบไฮเดรต แตไมคํานึงถึงปริมาณโปรตีนและไขมันจะทําให
น้ําหนักเกินและอวนไดในที่สุด 

ก. ถูก 
ข. ผิด  

10. อาหารคารโบไฮเดรตหมวดใดที่ใหพลังงานมากที่สุดในปริมาณที่เทากัน 1 คารบ 
ก. ขาว แปง 
ข. นม 
ค. ผลไม 
ง. ผัก 

 
11. อาหารคารโบไฮเดรตหมวดใดที่ใหพลังงานนอยท่ีสุดในปริมาณที่เทากัน 1 คารบ 

ก. ขาว แปง 
ข. นม 
ค. ผลไม 
ง. ผัก 
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ima                

ชอนโตะ จะมปี
ก. ถูก 
ข. ผิด 

 
ชอนโตะ จะมปี
ก. ถูก 
ข. ผิด 

มีปริมาณคารโบ
ก. มะเขือเทศ
ข. ฟกทอง 
ค. แตงกวา 
ง. ผักบุง 

 
อาหารตอไปนี้ อ
ก. กุง 
ข. เนื้อไก 
ค. กลวย 
ง. น้ํามัน 

                      

ปริมาณคารโบไ

ปริมาณคารโบไ

บไฮเดรตสูงสุด 
ศ 

อาหารชนิดใดมี

                     

ไฮเดรตเปนจําน

ไฮเดรตเปนจําน

 

มคีารโบไฮเดรต

 
 
 
 
 
 
 
 
 
 

                      

นวน 1 คารบ 

นวน 1 คารบ 

ตเปนองคประก

                     

อบ 

             Appeendix / 258



Fac. of Grad. Studies, Mahidol Univ.                          M. Sc. (Food and Nutrition for Development) / 259

แบบประเมินความรูความเขาใจผานระบบเวปไซต 

เร่ือง เทคนิคการนับหนวยคารโบไฮเดรต สําหรับสัปดาหท่ี 2 

 
คําชี้แจง โปรดตอบคําถามตอไปนี้ โดยใหเลือกคําตอบขอที่ทานเห็นวาถูกตองที่สุดเพียงขอเดียว โดยใชวิธี
กากบาท (X) 
 
คําชี้แจง โปรดตอบคําถามตอไปนี้ โดยใหเลือกคําตอบขอที่ทานเห็นวาถูกตองที่สุดเพียงขอเดียว โดยใชวิธี
กากบาท (X) 
1. ขอใดเปนวิธีการฝกหาปริมาณคารโบไฮเดรตในอาหารที่รับประทานโดยทั่วไป 

ก. ตรวจสอบขอมูลอาหารผานเวปไซดกินพอดี 
ข. นําอาหารนั้นมาฝก ช่ัง ตวง วัด ปริมาณดวยตนเองที่บาน 
ค. สอบถามปริมาณอาหารจากรานอาหาร หรือดูฉลากโภชนาการ 
ง. ถูกทุกขอ 

 
2. อาหารหมวดขาวแปง 1 สวน มีพลังงาน 80 กิโลแคลอรี่ จะประกอบดวยสารอาหารอะไรบาง และมีปริมาณ
เทาไหร 

ก. คารโบไฮเดรต 5 กรัม โปรตีน 2 กรัม 
ข. คารโบไฮเดรต 7 กรัม โปรตีน 2 กรัม 
ค. คารโบไฮเดรต 12 กรัม โปรตีน 2 กรัม 
ง. คารโบไฮเดรต 18 กรัม โปรตีน 2 กรัม 

3. อาหารหมวดผลไม 1 สวน มีพลังงาน 60 กิโลแคลอรี่ จะประกอบดวยสารอาหารอะไรบาง และมีปริมาณ
เทาไหร 

ก. คารโบไฮเดรต 5 กรัม  
ข. คารโบไฮเดรต 7 กรัม  
ค. คารโบไฮเดรต 15 กรัม  
ง. คารโบไฮเดรต 18 กรัม  

 
4. หลักการสําคัญของเทคนิคการนับหนวยคารโบไฮเดรต คือขอใด 

ก. คารโบไฮเดรตสามารถทําใหระดับน้ําตาลในเลือดสูงไดมากกวาสารอาหารชนิดอื่นๆ 
ข. ปริมาณรวมของคารโบไฮเดรตมีความสําคัญตอระดับน้ําตาลในเลือดมากกวาประเภทของ

คารโบไฮเดรต 
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ค. คารโบไฮเดรตใหรสหวานมากกวาสารอาหารชนิดอื่น 
ง. ถูกทั้งขอ ก และ ข 

 
5. ขอใดคือประโยชนของเทคนิคการนับหนวยคารโบไฮเดรต  

ก. ชวยใหสามารถเลือกทานอาหารไดหลากหลายไมจําเจ 
ข. ชวยใหสามารถทานอาหารหวานๆไดไมจํากัด 
ค. ชวยใหสามารถปรับปริมาณอินซูลินไดอยางเหมาะสมกับแผนการบริโภคอาหาร 
ง. ขอ ก และ ค ถูก 

6. ขอใดคือความหมายของอาหารหมวดผักปริมาณ 1 คารบ หรือหนวยคารโบไฮเดรต 
ก. ผักบุง 1 ทัพพี 
ข. ผักตําลึง 1 ทัพพี 
ค. ผักคะนา 1 ทัพพี และผักคะนา 1 ทัพพี 
ง. ผักคะนา 1 ทัพพี  ผักบุง 1 ทัพพี  และผักตําลึง 1 ทัพพี 

 
7. ขอใด คือ การนับคารโบไฮเดรตปริมาณหนึ่งคารบไดอยางถูกตอง 

ก. เงาะ 1 ผล   ชมพู 1 ผล 
ข. ไข 1 ฟอง   บะหมี่สําเร็จรูป 1/3 หอ   
ค. สาลี่ 1 ผล  สมโอ 2 กลีบใหญ 
ง. ทุเรียน 1 ผล   กลวยตาก 1 ผล 

 
8. ผูใดทานอาหารที่ประกอบดวยคารโบไฮเดรตปริมาณรวม 2 คารบไดอยางพอดี 

ก. โดเรมอนดื่มน้ําเตาหู 1 แกว (220 ซีซี) และกลวยน้ําวา 1 ผล 
ข. ชินจังดื่มน้ําแอปเปล 1/2 ถวยตวง (120 ซีซี) และโจก 2 ถวยตวง 
ค. อาราเลทานขาวสวย 1 ทัพพี และมังคุด 1 ลูก 
ง. โคนันทานขนมปงโฮลวีท 1 แผน และแฮม 1 แผน 

 
9. อาหารในหมวดใดมีการคาดคะเนปริมาณไดอยางถูกตอง 

ก. ขาว แปง 1 สวน คือ ขาวเหนียว 1 ทัพพี 
ข. ผลไม 1 สวน คือ มะละกอสุก ประมาณ 6-8 ช้ินคํา 
ค. ผัก 1 สวน คือ ฟกทองนึ่ง 2 ทัพพี 
ง. นม 1 สวน คือ  
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แบบประเมินความรูความเขาใจผานระบบเวปไซต 

เร่ือง เทคนิคการนับหนวยคารโบไฮเดรต สําหรับสัปดาหท่ี 3 

 

คําชี้แจง โปรดตอบคําถามตอไปนี้ โดยใหเลือกคําตอบขอที่ทานเห็นวาถูกตองที่สุดเพียงขอเดียว โดยใชวิธี
กากบาท (X) 
 
1. อาหารใดที่ตองนับหนวยคารโบไฮเดรต จากเมนู “ขาวเหนียว+สมตํา+ไกยาง+ลาบเปด”  

จ. ไกยาง   ลาบหมู 
ฉ. สมตํา   ลาบหมู 
ช. ขาวเหนียว   ไกยาง 
ซ. ขาวเหนียว   สมตํา 

 
2. อาหารใดที่ตองไมตองนับหนวยคารโบไฮเดรต จากเมนู “ขาวสวย+ผัดผักกะเฉด+ปลานิลทอด+บัวลอย”  

ก. ขาวสวย 
ข. บัวลอย 
ค. ปลานิลทอด 
ง. ผักกระเฉด 

 
3. อาหารจานเดียวเมนูใด ที่ตองนับหนวยคารโบไฮเดรต 

ก. ขนมจีนน้ําเงี้ยว 
ข. สปาเกตตี้ไวทซอส 
ค. ขาวผัดกระเพราไขดาว 
ง. ถูกทุกขอ 
 

4. อาหารวางเมนูใด ที่ตองนับหนวยคารโบไฮเดรต 
ก. เคก   คุกกี้   ไอศครีม 
ข. สาคูไสหมู   ขนมชั้น   ทองมวน 
ค. ซาลาเปา   ขนมจีบ   ขนมไหวพระจันทร 
ง. ถูกทุกขอ 

 
 
 



Urarak Chantima                                                                                                                   Appendix / 264

5. เครื่องดื่มชนิดใดที่ไมตองนับหนวยคารโบไฮเดรต 
ก. ชาเย็นโบราณ 
ข. น้ําอัดลมไดเอท 
ค. น้ํามะนาวโซดา 
ง. น้ําแดงเฮลซบลูบอย 

 
6. เด็กชายถุงขาวรับประทานแฮมเบอรเกอรขนาดจัมโบ มีปริมาณคารโบไฮเดรต 62 กรัม จะเทากับคารโบไฮเดรต
ก่ีคารบ (หนวยคารโบไฮเดรต) 

ก. 2 คารบ 
ข. 3 คารบ 
ค. 4 คารบ 
ง. 5 คารบ 

 
7. เด็กหญิงถุงแปงไปทานสุก้ีกับเพื่อนๆ อาหารในขอใดไมตองนับหนวยคารโบไฮเดรต 

ก. บะหมี่ผัก 
ข. วุนเสน 
ค. ผักบุง 
ง. ลูกช้ินกุง 
 

8. ถุงแปงและถุงขาวสั่งอาหารที่รานพิซซาทานดวยกัน อาหารในขอใดไมตองนับหนวยคารโบไฮเดรต 
ก. พิซซา 
ข. ปกไกบารบีคิว 
ค. ขนมปงกระเทียม 
ง. น้ําอัดลมแบบเติมไมอั้น 

 
9. ถุงขาวสั่งไปทานรานอาหารตามสั่ง โดยสั่งขาวราดกระเพราหมูไขเจียว 1 จานและน้ํามะนาวไมใสน้ําตาล 1 แกว 
มีสวนประกอบ ดังนี้ ขาวสวย 2 ทัพพี เนื้อหมู 4 ชอนโตะ ไขเจียว 1 ฟอง ดังนั้นในมื้อนี้ถุงขาวจะทาน
คารโบไฮเดรตประมาณกี่คารบ 

ก. 1 คารบ 
ข. 2 คารบ 
ค. 3 คารบ 
ง. 4 คารบ 
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ค. 

 
 
 
 
ง. 

 
 
 
 
 
14.  ภาพอาหารใดมีปริมาณหนวยคารโบไฮเดรต หรือจํานวนคารบนอยท่ีสุด 

ก.   
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แบบประเมินความรูความเขาใจผานระบบเวปไซต 

เร่ือง เทคนิคการนับหนวยคารโบไฮเดรต สําหรับสัปดาหท่ี 4 

 

คําชี้แจง โปรดตอบคําถามตอไปนี้ โดยใหเลือกคําตอบขอที่ทานเห็นวาถูกตองที่สุดเพียงขอเดียว โดยใชวิธี
กากบาท (X) 
 
1. ถุงแปงทานอาหารเชามื้อหนึ่งประกอบดวย  (1) นมพรองมันเนย 1 แกว (240 ซีซี)                                                     

(2) ขนมปงโฮลวีท 2 แผน                                                                         
(3) เนยเทียม 1 กอน           
(3) กลวยน้ําวา 1 ผลกลาง  

จงนับหนวยคารโบไฮเดรตที่ไดจากการรับประทานอาหารในมื้อนี้ 
จ. 3 คารบ 
ฉ. 4 คารบ 
ช. 5 คารบ 
ซ. 6 คารบ 

 
2. ถุงขาวอาหารกลางวันมื้อหนึ่งประกอบดวย  (1) ขาวกลอง 4 ทัพพี                                                     

(2) แกงเขียวหวานไก 1 ถวย                                                                        
(3) แอปเปล 1 ผล            
(3) โยเกิรต 1 ถวย  

จงนับหนวยคารโบไฮเดรตที่ไดจากการรับประทานอาหารในมื้อนี้ 
ก. 3 คารบ 
ข. 5 คารบ 
ค. 7 คารบ 
ง. 9 คารบ 

 
3.  ขอใดตอไปนี้เปนแหลงอาหารคารโบไฮเดรตที่มีปริมาณใยอาหารสูง 

ก. ขาวสวย     ขนมปงขาว    เม็ดบัวตม 
ข. ขาวกลอง   ขนมปงโฮลวีท   ขาวโพดตม 
ค. ขาวเหนียว  ขนมปงกรอบ    มันฝรั่งตม 
ง. ขาวเมา  ขนมจีน    มันเทศตม 
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4. อาหารฟาสซฟูตในขอใดตอไปนี้ มีจํานวนหนวยคารโบไฮเดรต หรือคารบมากท่ีสุด 
ก. ไอศครีมโคน 
ข. พิซซาตมยํากุงแบบแปงบาง 
ค. พิซซาตมยํากุงแบบแปงหนานุม 
ง. นัคเกตไก 6 ช้ิน 

 
5. เมื่อปริมาณคารโบไฮเดรตเปาหมายของถุงแปงเทากับ 320 กรัมตอวัน ดังนั้นถุงแปงจะทานไดก่ีคารบตอวัน 
    _____________คารบ 
 
6. เมื่อปริมาณคารโบไฮเดรตเปาหมายของถุงขาวเทากับ 350 กรัมตอวัน แตถุงขาวทานไดเพียง 280 กรัม ดังนั้นถุง
ขาวจะตองทานเพิ่มอีกกี่คารบจึงจะไดช่ือวาเปนคน “กินพอดี” ตัวจริง 
 
    _____________คารบ 
 
7. ผูใดเลือกทานอาหารมื้อเย็นไดเหมาะสม ตามเปาหมายของตนเองที่กําหนดไว คือ 7 คารบ  

ก. เปนตอทานแฮมเบอรเกอร 1 ช้ิน และน้ําอัดลมกลิ่นโคลา 1 กระปอง 
ข. พ่ีอูดทานขาวสวย 3 ทัพพี แกงสมผักรวม 1 ถวย ชมพู 4 ผล และคุกกี้ 2 ช้ิน 
ค. พ่ียมขาวสวย 3 ทัพพี แกงสมผักรวม 1 ถวย ชมพู 4 ผล และซาลาเปาไสหมู 1 ลูก 
ง. พ่ีหมอนทานขาวสวย 3 ทัพพี แกงจืดเตาหูหมูสับ 1 ถวย และนมพรองมันเนย 1 กลอง 

 
8. ฮีโรตัวไหนสามารถวางแผนการรับประทานอาหารโดยแบงสัดสวนจํานวนคารโบไฮเดรตไดอยางเหมาะสม 
เมื่อมีจํานวนคารโบไฮเดรตเปาหมาย เทากับ 18 คารบ 

ก. แบทแมนทานมื้อเชา 4 คารบ มื้อวางเชา 2 คารบ มื้อเที่ยง 4  คารบ มื้อเย็น 4 คารบ  
ข. ซูปเปอรแมนทานมื้อเชา 5 คารบ มื้อวางเชา 2 คารบ มื้อเที่ยง 3  คารบ มื้อเย็น 5 คารบ  
ค. มดเอ็กซทานมื้อเชา 6 คารบ มื้อเที่ยง 5 คารบ มื้อเย็น 6 คารบ กอนนอน 1 คารบ 
ง. สไปเดอรแมนทานมื้อเชา 6 คารบ มื้อเที่ยง 5  คารบ มื้อเย็น 5 คารบ กอนนอน 1 คารบ 

 
9. อาหารชนิดใดสามารถรับประทานไดโดยไมจํากัด 

ก. เจลาตินชนิดไมใชน้ําตาล 
ข. น้ําอัดลมไดเอท 
ค. ซุปใส 
ง. ถูกทุกขอ 
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10. จากการดอาหารที่กําหนด ฮีโรตัวไหนเลือกอาหารมื้อเที่ยงอยางเหมาะสม โดยทานคารโบไฮเดรตไมเกิน         
8 คารบ 
 
 
 
 
 
 
 
 
 
 
 
 
 

ก. มดเอ็กซทานทองหยิบ  4 ดอกและเตาสวน 2 ถวย 
ข. ซูปเปอรแมนทานขาวหนาเปด 1 จานและทองหยิบ  2 ดอก 
ค. แบทแมนทานกวยเตี๋ยวเสนเล็ก 2 ชาม และทองหยิบ  4 ดอก 
ง. สไปเดอรแมนทานกวยเตี๋ยวเสนเลก็ 1 ชาม และขาวหนาเปด 1 จาน 

 
11. จากภาพอาหารดังกลาว อาหารชนิดใดมีปริมาณคารโบไฮเดรตมากที่สุด  
   
           
 
 
 
 
 
 
 
 
 
 
 
 

ข. ก. 
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12. อาหารจานเดียวชนิดใดมีปริมาณคารโบไฮเดรตมากที่สุด 

ก. ขาวหมกไก 
ข. กระเพาะปลา 
ค. ขนมจีนน้ํายา 
ง. ขางยําปกษใต 

 
12. อาหารสําเร็จรูปหรือเครื่องปรุงชนิดใดที่ตองนับหนวยคารโบไฮเดรต 

ก. ซีอิ๊วขาว 
ข. ซอสพริก 
ค. น้ํามันหอย 
ง. นมขนหวาน 

 
14. ถุงขาวสั่งอาหารที่รานอาหารตามสั่ง มีรายการ ดังนี้ 

ขาวราดกระเพราหมูไขเจียว 1 จาน                                                                                               
(ขาวสวย 2 ทัพพี เนื้อหมู 4 ชอนโตะ ไข 1 ฟอง น้ํามัน 3 ชอนชา) 

น้ํามะนาว  1 แกว (น้ําตาล 3 ชอนชา) 
ดังนั้นในมื้อนี้ถุงขาวจะทานคารโบไฮเดรตประมาณกี่คารบ 

จ. 1 คารบ 
ฉ. 2 คารบ 
ช. 3 คารบ 
ซ. 4 คารบ 

 
 
 
 

ง. ค. 
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APPENDIX F 

แบบประเมินความถูกตองในการรับรูและมโนทัศนผานระบบเวปไซต 

สัปดาหท่ี 1 : แบบความรูท่ัวไปเก่ียวกับโรคเบาหวาน และการบริโภคอาหาร 
เพื่อการควบคุมเบาหวานที่เหมาะสม 

 
คําชี้แจง โปรดตอบคําถามตอไปนี้ โดยใหเลือกคําตอบขอที่ทานเห็นวาถูกตองที่สุดเพียงขอเดียว โดยใชวิธี
กากบาท (X) 

 
1. เบาหวานประเภทที่ 1ที่พบบอยในเด็ก เกิดจากสาเหตุใด 

จ. ตับออนถูกทําลายโดยน้ําตาล 
ฉ. ตับออนลมเหลวสรางอินซูลินไมได 
ช. การติดเชื้อบางชนิดทําใหกระเพาะถูกทําลาย 
ซ. ความอวน โดยรางกายมภีาวะดื้อตอเจาอินซูลิน 

 
2. ขอใดไมไดเก่ียวของกับเบาหวาน 

ฌ. เกิดโรคแทรกซอนในระยะทายของโรคที่ไต ตา หรือปลายประสาท 
ญ. มีความผิดปกติในอินซูลิน  โดยอินซูลินนอยกวาปกติ หรือเกิดภาวะดื้อตออินสุลิน 
ฎ. เกิดไขมันในเลือดต่ํา ความดันโลหิตต่ํา นิ่วในถุงน้ําดี และความอวนน้ําตาลในเลือดสูงเกินปกติ  
ฏ. เสี่ยงของการเกิดหลอดเลอืดแดงตีบ ทําใหเกิดเปนอัมพาต โรคหัวใจ หรือเสนเลือดแดงสวน

ปลายตีบ 
 

3. ขอใดเปนอาการบงช้ีของภาวะระดับน้ําตาลในเลือดต่ํา 
ก. ผ่ืนขึ้นตามลําตัว 
ข. ทองเสีย มีไข อาเจียน 
ค. ใจสั่น เหงื่อ ออกมาก ออนเพลีย 
ง. ไมอยากอาหาร น้ําหนัดตัวลด 

4. ขอใดเปนอาการบงช้ีของระดับน้ําตาลในเลือดสูงรวมกับภาวะมีกรดในเลือด (DKA) 
ก. ซึมลงและไมรูสึกตัว (หรือโคมา) 
ข. หอบเหนื่อย ลมหายใจมีกลิ่นคลายผลไม 
ค. อาการคลื่นไส อาเจียน ปวดทอง หายใจเร็วและแรง  
ง. ถูกทุกขอ 
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5. ผูใดปฏิบัติไมถูกตองเมื่อเปนเบาหวาน 
ก. คุณระยาหมั่นดูแลทําความสะอาดมือและเทาเปนพิเศษ 
ข. คุณหนูยิ้มพยายามออกกําลังกายอยางหนัก เพื่อความแข็งแรงของรางกาย 
ค. อิ่มพกน้ําตาล หรือลูกกวาดติดตัวเสมอ และใชทันทีเมื่อสงสัยวาทีอาการน้ําตาลต่ํา 
ง. จวนพยายามควบคุมอาหารสม่ําเสมอ และระมัดระวังการรับประทานอาหารพวกขนมขบเคี้ยว 

 
6. ขอใดคือลักษณะของอินซูลินที่ใชฉีด 

ก. อินซูลินแบบใส  
ข. อินซูลินแบบขุน 
ค. อินซูลินแบบแหง 
ง. ขอ ก และ ข 

 
7. หากเราทานอาหารมากเกินไป แตฉีดอินซูลินในปริมาณนอยไป สงผลใหระดับน้ําตาลในเลือดเปน

อยางไร 
ก. ระดับน้ําตาลในเลือดปกติ 
ข. ระดับน้ําตาลในเลือดสูงขึ้น 
ค. ระดับน้ําตาลในเลือดต่ําลง 
ง. ถูกทุกขอ 

  
8. ผูใดสามารถดูแลตัวเองไดดีเมื่อระดับน้ําตาลในเลือดสูงขึ้น 

ก. นิชคุณลดปริมาณอินซูลินในมื้ออาหารกอนหนา 
ข. เตาหมิงซื่อปรับเวลาการฉีดอินซูลินใหเหมาะสมกับเวลามื้ออาหาร 
ค. ซันไชเพิ่มปริมาณคารโบไฮเดรตในมื้ออาหารกอนหนา 
ง. เรนลดระยะเวลาหรือความหนักของการออกกําลังกาย 

 
9. เราควรเพื่มการรับประทานอาหารชนิดใดใหมากขึ้นเพื่อชวยแกไขภาวะระดับน้ําตาลในเลือดสูงได 

 
ก.   
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11. เปาหมายระดับน้ําตาลในเลือดกอนอาหารของผูเปนเบาหวานคือ 100 – 130 มิลลิกรัมตอเดซิลิตร 
       ก.     ถูก 
       ข.     ผิด 

  
12.เปาหมายระดับน้ําตาลในเลือดหลังอาหารของผูเปนเบาหวานมีคานอยกวา 200 มิลลิกรัมตอเดซิลิตร 

ข. ถูก 
ค. ผิด 

13. การทํากิจกรรมตางๆ หรือใชพลังงานนอยเกินไปนั้นเปนสาเหตุของระดับน้ําตาลในเลือดสูง  

ก. ถูก 
ข. ผิด 

 14. การรับประทานอาหารชา หรือไมไดรับประทานอาหารมื้อนั้นๆเปนสาเหตุของระดับน้ําตาลในเลือดต่ําได 

ก. ถูก 
ข. ผิด 

15. เราควรเลือกดื่มนมไขมันเต็มสวน มากกวาเลือกดื่มนมพรองมันเนยหรือนมขาดไขมัน เพื่อชวยควบคุมระดับ
น้ําตาลในเลือดใหเหมาะสม 

ก. ถูก 
ข. ผิด 

 

 

 

 

 

 

 

 

 



Fac. of Grad. Studies, Mahidol Univ.                          M. Sc. (Food and Nutrition for Development) / 277

แบบประเมินความถูกตองในการรับรูและมโนทัศนผานระบบเวปไซต 

สัปดาหท่ี 2: เร่ือง ทักษะดานการคาดคะเนปริมาณอาหารดวยตนเองเพื่อฝกการวางแผน 
การบริโภคอาหารใหเหมาะสม 

 
 ตอนที่ 1 คําชี้แจง: จงใชขอมูลจากเมนูรายการอาหารแลกเปลี่ยนสําหรับการนับหนวยคารโบไฮเดรต (e-food 
exchange list) และคลังภาพอาหาร (e-Food photo gallery) ในการฝกคนหาสัดสวน หรือขนาดของอาหาร (Portion 
sizes) พรอมทั้งฝกคํานวณ หรือนับหนวยคารโบไฮเดรตจากรายการอาหารตอไปน้ี พรอมเลือกคําตอบที่เหมาะสม 
ตัวอยาง:  ขาวตม 2 ทัพพี     คารโบไฮเดรต     18     กรัม 
       สตรอเบอรร่ี  13 ผล   คารโบไฮเดรต   1 คารบ 
(1) นมสดพรองมันเนย      = คารโบไฮเดรต     12     กรัม 

• 1/2 กลอง 
• 1/4 กลอง 
• 1 กลอง 
• 2 กลอง 

(2) กลวยไข       = คารโบไฮเดรต     15     กรัม 
• 1/2  ลูก 
• 1 ลูก 
• 2 ลูก 
• 3 ลูก 

(3) ลูกเกด       = คารโบไฮเดรต       1    คารบ 
• 1 ชอนโตะ 
• 2 ชอนโตะ 
• 3 ชอนโตะ 
• 4 ชอนโตะ 

(4) น้ําแอปเปล       = คารโบไฮเดรต     30     กรัม 
• 1/3  ถวยตวง 
• 1/2 ถวยตวง 
• 1 ถวยตวง 
• 2 ถวยตวง 
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(5) ขาวสวย       = คารโบไฮเดรต       2     คารบ 
• 1/2 ทัพพี 
• 1 ทัพพี 
• 2 ทัพพี 
• 3 ทัพพี 

 (6) ผักบุงสุก       = คารโบไฮเดรต       5     กรัม 
• 1/2  ถวยตวง 
• 1  ถวยตวง 
• 2  ถวยตวง 
• 3  ถวยตวง 

(7) ทองหยอด       = คารโบไฮเดรต     24    คารบ 
• 2 เม็ด 
• 4 เม็ด 
• 6 เม็ด 
• 8 เม็ด 

(8) ไอศกรีม       = คารโบไฮเดรต       2     คารบ 
• 1/2 โคน 
• 1 โคน 
• 2 โคน 
• 3 โคน 

(9) ขนมจีบ       = คารโบไฮเดรต     1 คารบ 
• 1 ช้ิน 
• 2 ช้ิน 
• 3 ช้ิน 
• 4 ช้ิน 
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(10) ขาวตม       = คารโบไฮเดรต     36     กรัม 
• 1 ทัพพี 
• 2 ทัพพี 
• 4 ทัพพี 
• 6 ทัพพี 

(11) บะหมี่สําเร็จรูป 1 หอ      = คารโบไฮเดรต            คารบ 
• 1 คารบ 
• 2 คารบ 
• 3 คารบ 
• 4 คารบ 

(12) ขาวโพดออน 1 ทัพพี     = คารโบไฮเดรต            กรัม 
• 5 กรัม 
• 10 กรัม 
• 15 กรัม 
• 20 กรัม 

(13) แอปเปล 2 ผลเล็ก     = คารโบไฮเดรต            กรัม 
• 5 กรัม 
• 10 กรัม 
• 15 กรัม 
• 20 กรัม 

(14) บร็อคโคลีลวก 1/2 ถวยตวง     = คารโบไฮเดรต            คารบ 
• 1/2 คารบ 
• 1 คารบ 
• 2 คารบ 
• 3 คารบ 
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(15) นมเปรี้ยวพรอมดื่ม 200 ซีซ ี    = คารโบไฮเดรต            คารบ 
• 1/2 คารบ 
• 1 คารบ 
• 2 คารบ 
• 3 คารบ 

(16) นมถั่วเหลือง 1 แกว (220 ซซีี)    = คารโบไฮเดรต            คารบ 
• 1/2 คารบ 
• 1 คารบ 
• 2 คารบ 
• 3 คารบ 

 (17) ซาลาเปา 1 ลูก     = คารโบไฮเดรต            คารบ 
• 1/2 คารบ 
• 1 คารบ 
• 2 คารบ 
• 3 คารบ 

(18) มันฝรั่งแผนทอดกรอบ 12-18 ช้ิน    = คารโบไฮเดรต            คารบ 
• 1/2 คารบ 
• 1 คารบ 
• 2 คารบ 
• 3 คารบ 

(19) นมขนหวาน 2 ชอนโตะ     = คารโบไฮเดรต            คารบ 
• 1/2 คารบ 
• 1 คารบ 
• 2 คารบ 
• 3 คารบ 
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(20) น้ําตาลทราย 1 ชอนชา    = คารโบไฮเดรต            กรัม 
• 5 กรัม 
• 10 กรัม 
• 15 กรัม 
• 20 กรัม 

 
ตอนที่ 2 

คําชี้แจง: จงตอบคําถามตอไปนี้ โดยอาศัยขอมูลโภชนาการของฉลากมันฝรั่งทอดกรอบที่แสดงไวขางลางนี้ 
 

ขอมูลโภชนาการ 
หนึ่งหนวยบริโภค : 1/2 ซอง (40 กรัม) 
จํานวนหนวยบริโภคตอซอง: 2 
คุณคาทางโภชนาการตอหนึ่งหนวยบริโภค 
พลังงานทั้งหมด 240 กิโลแคลอรี (พลังงานจากไขมัน 90 กิโลแคลอรี) 

รอยละของปริมาณที่แนะนําตอวัน* 
ไขมันทั้งหมด 14 ก.                                                              15 % 
     ไขมันอิ่มตัว 4.5 ก.                                                           22 % 
โคเลสเตอรอล  0 มก.                                                              0 % 
โปรตีน 3 ก.                                                                 
คารโบไฮเดรตทั้งหมด 28 ก. 
     ใยอาหาร นอยกวา 1 ก.                                                      8 % 
     น้ําตาล 2 ก.                                                                        3 % 
โซเดียม 430 มก.                                                                   14 % 

รอยละของปริมาณที่แนะนําตอวัน* 
วิตามินเ อ                         0 %                                 วิตามินบี 1          นอยกวา 2 % 
วิตามินบี 2          นอยกวา 2 %                                 แคลเซียม                          2 % 
เหล็ก                              6 % 
รอยละของปริมาณสารอาหารที่แนะนําใหบริโภคตอวันสําหรับคนไทยอายุต้ังแต 6 ป ขึ้นไป 
(Thai RDI) โดยคิดจากความตองการพลังงานวันละ 2,000 กิโลแคลอรี 

 
จากขอมูลโภชนาการบนฉลากมันฝรั่งทอดกรอบ 1 ซอง (น้ําหนักสุทธิ 80 กรัม) 

(1) ถาเรารับประทานขาวเกรียบกุง 1/2 ซอง (40 กรัม)   
ก. 5 กรัม หรือ 1 คารบ 
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ข. 14 กรัม หรือ 1 คารบ 
ค. 28 กรัม หรือ 2 คารบ 
ง. 36 กรัม หรือ 3 คารบ 

 
(2) ถาเรารับประทานมันฝรั่งทอดกรอบ 1/4 ซอง (20 กรัม)  จะไดรับคารโบไฮเดรตจํานวนกี่กรัม และกี่

คารบ 
ก. 5 กรัม หรือ 1 คารบ 
ข. 14 กรัม หรือ 1 คารบ 
ค. 28 กรัม หรอื 2 คารบ 
ง. 36 กรัม หรือ 3 คารบ 

 
(3) ถาเรารับประทานมันฝรั่งทอดกรอบ 1 ซอง (80 กรัม)   

ก. 5 กรัม หรือ 1 คารบ 
ข. 14 กรัม หรือ 1 คารบ 
ค. 28 กรัม หรือ 2 คารบ 
ง. 36 กรัม หรือ 3 คารบ 

 
(4) ถาเรารับประทานมันฝรั่งทอดกรอบ 1 ซอง (80 กรัม)  จะไดรบัพลังงานทั้งหมดกี่กิโลแคลอรี 

ก. 120 กิโลแคลอรี 
ข. 240 กิโลแคลอรี 
ค. 380 กิโลแคลอรี 
ง. 480 กิโลแคลอรี 

 
(5) จํานวนหนวยบริโภคตอซอง เทากับ 2 หมายความวาอยางไร 

ก. ปริมาณ 1 ซอง สามารถกินหมดได 1 ครั้ง 
ข. ปริมาณ 1 ซอง สามารถกินหมดได 2 ครั้ง 
ค. ปริมาณ 2 ซอง สามารถกินหมดได 1 ครั้ง 
ง. ปริมาณ 2 ซอง สามารถกินหมดได 2 ครั้ง 
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แบบประเมินความถูกตองในการรับรูและมโนทัศนผานระบบเวปไซต 

สัปดาหท่ี 3: เร่ือง คาดคะเนปริมาณสัดสวนอาหารที่ซับซอนขึ้น 
เพื่อการวางแผนการบริโภคอาหารดวยตนเองโดยใชเทคนิคการนับหนวยคารโบไฮเดรต  

                                                                                                        
คําชี้แจง โปรดตอบคําถามตอไปนี้ โดยใหเลือกคําตอบขอที่ทานเห็นวาถูกตองที่สุดเพียงขอเดียว โดยใชวิธี
กากบาท (X) 
 
คําชี้แจง: จงใชขอมูลจากรายการอาหารแลกเปลี่ยนสําหรับการนับหนวยคารโบไฮเดรต (e-food exchange list) 
และคลังภาพอาหาร (e-Food photo gallery) สําหรับการนับหนวยคารโบไฮเดรตในการฝกคนหาสัดสวน หรือ
ขนาดของอาหาร (Portion sizes) พรอมทั้งฝกคํานวณ หรือนับหนวยคารโบไฮเดรตจากรายการอาหารตอไปนี้ 
พรอมเลือกคําตอบที่เหมาะสม 
 
ตัวอยาง:  ขนมจีนซาวน้ํา 1 ท่ีเสิรฟ    คารโบไฮเดรต   59     กรัม 
       ขาวโพดคลุก   1จานเล็ก     คารโบไฮเดรต   1     คารบ  
(1) กวยเตี๋ยวราดหนาหมู 1 ที่เสิรฟ   = คารโบไฮเดรต              คารบ 

• 1 คารบ 
• 2 คารบ 
• 3 คารบ 
• 4 คารบ 

(2) เย็นตาโฟเสนใหญน้ํา 1 ที่เสิรฟ  = คารโบไฮเดรต              คารบ 
• 1 คารบ 
• 2 คารบ 
• 3 คารบ 
• 4 คารบ 

 (3) ขาวเหนียวดําน้ํากะทิ 1 ที่เสิรฟ   = คารโบไฮเดรต              คารบ 
• 1 คารบ 
• 2 คารบ 
• 3 คารบ 
• 4 คารบ 
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 (4) กลวยบวชชี 1 ชามเล็ก     = คารโบไฮเดรต              คารบ 
• 1 คารบ 
• 2 คารบ 
• 3 คารบ 
• 4 คารบ 

 (5) ขาวเหนียวสังขยา 1 ที่เสิรฟ   = คารโบไฮเดรต              คารบ 
• 1 คารบ 
• 2 คารบ 
• 3 คารบ 
• 4 คารบ 

 (6) ขาวหมกไก  1 ที่เสิรฟ    = คารโบไฮเดรต             คารบ 
• 2 คารบ 
• 3 คารบ 
• 4 คารบ 
• 5 คารบ 

(7) ยําวุนเสน 1 ที่เสิรฟ    = คารโบไฮเดรต             คารบ 
• 1 คารบ 
• 2 คารบ 
• 3 คารบ 
• 4 คารบ 

 
(8) บะหมี่ตมยํา 1 ที่เสิรฟ    = คารโบไฮเดรต              คารบ 

• 1 คารบ 
• 2 คารบ 
• 3 คารบ 
• 4 คารบ 
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 (9)  ลอดชองน้ํากะทิ 1 ชามเล็ก  = คารโบไฮเดรต              กรัม 
• 1 คารบ 
• 2 คารบ 
• 3 คารบ 
• 4 คารบ 

 (10) เคกมีหนา ขนาด 2x2 นิ้ว จํานวน 1 ช้ิน = คารโบไฮเดรต            คารบ 
• 1 คารบ 
• 2 คารบ 
• 3 คารบ 
• 4 คารบ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



U

 

 

พ

 

 

Urarak Chanti

สัปดาห

ขอมูล

1.  การ
พลังงานและส

1. พลัง
2. คารโ

แบงเ
       
       
       

       2.   กระจ
 

เชา 
วางเชา 
เท่ียง 
วางบาย 
เย็น 

กอนนอน 
รวม

 

ima                

แบบประเ

หท่ี 4: เร่ือง ทัก
เพ

ลสวนตัวเพื่อก

สวนสูง 
น้ําหนกั
น้ําหนกั
รูปรางอ

วางแผนการบ
สารอาหารทีค่
งาน …………
โบไฮเดรตเปา
เปน      ขาว-แ
             ผัก   
             ผลไม
             นม  

จายปริมาณค
ขาว-แป

 
 
 
 
 
 

ม  

                      

เมินความถูกต

ักษะการคาดค
พื่อฝกการวาง

การประเมิน (

ก 
กที่เหมาะสม
อยูในเกณฑ 

บริโภคอาหาร
ควรไดรับตอวั
………..…...
าหมาย ……
แปง  ………
         ………
ม      ……….
        ……….

ารโบไฮเดรตใ
ปง ผั

                     

ตองในการรบั

คะเนสัดสวน
งแผนการบริโ

(โดยใชโปรแก

..........

..........
ม ..........
 

ร 
วัน 
 กิโลแคลอรี
….………... 
... คารบ       
... คารบ      
... คารบ      
... คารบ      

ในแตละม้ือ 
ผกั 
 
 
 
 
 
 
 

                      

บรูและมโนทศั

และประเมินป
โภคอาหารให

กรมประเมินภ

...................

...................

...................
สมสวน/อว

 กรัม หรือ …
         

ผลไม 
 
 
 
 
 
 
 

                     

ศนตอกิจกรรม

ปริมาณอาหา
หเหมาะสม    

ภาวะโภชนาก

......... เซนติ

......... กโิลกร

......... กโิลกร
วนไป/ผอมไป

……….……...

นม 
 
 
 
 
 
 
 

             Appe

มกลุม 

รจริงดวยตน
                     

การดวยตนเอ

ติเมตร 
รัม    
รัม 
ป 

. หนวยคารโบ

รวม

endix / 286

นเอง               
                     

ง) 

บไฮเดรต 

มคารบ      
 
 
 
 
 
 
 

                     
                     

  
  



F

3
 
 
 
 

Fac. of Grad. 

3.การนับหน

 

Studies, Mahi

วยคารโบไฮเด

 

idol Univ.      

ดรตอาหารชดุ

คารบ 

 

                    M

ดทดลองที่รับ

 

 

 

 

 

 

 

 

 

 

 

นองๆ
มีคารโ

 

M. Sc. (Food a

บประทานจรงิ

ๆคะ อาหารจาน
โบไฮเดรตเปน

คารบ 

 

and Nutrition 

ง (ตัวอาหารจ

ตัวอยางตางๆที
จํานวนกี่คารบค

 

for Developm

จริงใน 3 กลอง

ที่แสดง
คะ... 

คารบ 

ment) / 287

งปริศนา) 



Urarak Chantima                                                                                                                   Appendix / 288

 

APPENDIX G 

 
แบบประเมินทัศนะคติท่ีมีตอโรคเบาหวานและการดูแลตัวเองดานการวางแผนการบริโภคอาหาร

ของเด็กและวัยรุนเบาหวาน  
(Pre-Post Attitude Test) 

 
คําชี้แจง โปรดกาเครื่องหมาย     ลงในชองวางของแตละขอความ  ใหตรงกับระดับของความคิดเห็นของนองๆ 
 

ขอท่ี ทัศนคติ 

ระดับความคิดเห็น 
เห็น
ดวย

อยางยิ่ง 
(5) 

เห็น
ดวย 

 
(4) 

ไม
แนใจ 

 
(3) 

ไมเห็น
ดวย 

 
(2) 

ไมเห็น
ดวย 

อยางยิ่ง 
(1) 

1. เบาหวานเปนโรคไมนากลัวหากรูจักการดูแลตัวเองเร่ือง
อาหาร ยา และการออกกําลังกาย 

     

2. หากไมมีการควบคุมเบาหวานที่ดีจะมผีลใหระดับน้ําตาลใน
เลือดสูงขึ้น และเกิดโรคแทรกซอนตามมา 

     

3.  การปรับเปลี่ยนพฤติกรรมการบริโภคอาหาร การปรับปริมาณ
อินซูลิน และการออกกําลังกาย สามารถควบคุมเบาหวานได
ดีกวาการไดรับยาลดระดับน้ําตาลเพียงอยางเดียว 

     

4. การควบคุมปริมาณคารโบไฮเดรตในอาหาร ชวยทําให
สามารถควบคุมเบาหวานไดเปนอยางดี 

     

5. โดยปกติมักคํานึงถึงปริมาณคารโบไฮเดรตเปาหมายใน
ระหวางการบริโภคอาหารระหวางวัน 

     

6. รูสึกมั่นใจมากขึ้นเมื่อคํานึงถึงปริมาณคารโบไฮเดรตที่
รับประทาน โดยเฉพาะการทานอาหารนอกบาน 

     

7. การเรียนรูการวางแผนการบริโภคอาหารเปนสิ่งที่ไมยาก และ
ควรเรียนรูเปนอยางยิ่ง 

     

8. การเรียนรูหรือคนควาขอมูลจากอินเตอรเน็ตเกี่ยวกับ
เบาหวานและการดูแลตัวเอง เปนเร่ืองที่นาสนใจ ไมยากและ
นําไปใชได 

     

9. ความรูในการควบคุมเบาหวานดวยตนเองสามารถนําไป
ประยุกตใชใหเกิดประโยชนตอการปองกันและควบคุม
เบาหวานในระยะยาวได 

     

10. การแลกเปลี่ยนประสบการณระหวางกลุมชมรมพี่นอง
เบาหวาน และผูปกครองมีสวนชวยใหการควบคุมเบาหวานดี
ขึ้นและมีทัศนคติตอเบาหวานที่กวางขึน้ 
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ขอท่ี 

 
ทัศนคติ 

 
ระดับความคิดเห็น 

เห็น
ดวย

อยางยิ่ง 
(1) 

เห็น
ดวย 

 
(2) 

ไม
แนใจ 

 
(3) 

ไมเห็น
ดวย 

 
(4) 

ไมเห็น
ดวย 

อยางยิ่ง 
(5) 

1. เมื่อเปนเบาหวานแลว ก็มิไดวิตกกังวลใดๆ เนื่องจากใครๆก็
เปนกัน 

     

2. การวัดระดับน้ําตาลในเลือดระหวางวนัเปนเรื่องยุงยากและ
เสียเวลา  

     

3.  หากพบวาระดับน้ําตาลในเลือดหลังอาหาร2 ชั่วโมงสูงมาก
ผิดปกติ ก็ไมควรกังวลในการบริโภคอาหารในมื้อตอไปมาก
นัก 

     

4. การรับประทานยาลดระดับน้ําตาลในเลือดจะทําใหสะดวก 
และเปนวิธีที่งายทีสุ่ดในการควบคุมเบาหวาน 

     

5. รูสึกไมมั่นใจเมื่อผูปกครอง หรือแพทยทราบผลการวัดระดับ
น้ําตาลในเลือด หรือตรวจการสุขภาพของตนเอง 

     

6. เกิดความรูสึกลําบากใจ เมื่อตองปรับเปลี่ยนรูปแบบการ
ดําเนินชีวิต ซึ่งขัดกบัความชอบ หรือสิ่งที่กระทําโดยปกติเคย
ชิน 

     

7. การนับหนวยคารโบไฮเดรตเปนวิธีการวางแผนการบริโภค
อาหารที่คอนขางยาก และซับซอน 

     

8. การวางแผนการบริโภคอาหารใหตรงตามเปาหมายเมื่อตอง
ทานอาหารนอกบานเปนเร่ืองลําบาก และยุงยาก 

     

9. การเรียนรูเร่ืองเบาหวานและการดูแลตัวเองผานทาง
อินเตอรเน็ตเปนเร่ืองเสียเวลา ไมเหมอืนกับการไปพบแพทย 

     

10. การบันทึกระดับน้ําตาลในเลือดและการบริโภคอาหาร
ระหวางวัน ไมไดมสีวนชวยใหควบคมุเบาหวานไดดีขึ้นเลย 
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APPENDIX H 

 

แบบประเมินความพึงพอใจของผูใชท่ีมีตอเวปไซดใหความรูเร่ืองเบาหวานและการดูแลตนเอง                          
ในการวางแผนการบริโภคอาหารจากเทคนิคการนับหนวยคารโบไฮเดรต 

 
คําชี้แจง   กรุณาเขียนเครื่องหมาย    ลงในชองที่ตรงกับความคิดเห็นของทานสุด และเติมขอความลงในชองวาง
ที่เวนไวเพื่อประเมินความพึงพอใจในการใชงานเวปไซด โดยที่ระดับคาความคิดเห็น เปนดังนี้ 

5 = ดีมาก    4 = ดี    3 = ปานกลาง   2 = พอใช   1= ควรปรับปรุง 
 

 
รายละเอียดในการประเมิน 

 ระดับความคิดเห็น 

5 4 3 2 1 
1. ดานเนื้อหาและประโยชนท่ีไดรับจากเวปไซด 
1.1 เนื้อหาตรงตามวัตถุประสงค 
     -  ความรูทั่วไปเกี่ยวกับโรคเบาหวานและการดูแลตัวเอง 
     - ตระหนักถึงวัตถุประสงคของการวางแผนมื้ออาหารเพื่อ
ควบคุมเบาหวาน  

- เขาใจบทบาทของคารโบไฮเดรตกับการควบคุมเบาหวาน         
- ตระหนักถึงความสําคัญของการประเมินภาวะโภชนาการดวย

ตนเอง 
     - เขาใจการปฏิบัติตัวเพื่อควบคุมระดับน้ําตาลในเลือดดวยตนเอง
ใหอยูในเกณฑปกติ 
     - ตระหนักถึงแหลงอาหารที่มีคารโบไฮเดรตเปนองคประกอบ 
     - ตรหนักถึงพลังงานและปริมาณคารโบไฮเดรตที่เหมาะสมตอ
วัน 
    - สามารถวางแผนการรับประทานอาหารที่เหมาะสมกับตนเอง
โดยอาศัยหลักการนับหนวยคารโบไฮเดรต 
    - เขาใจหลักการเบื้องตนในการแลกเปลี่ยนหรือทดแทนอาหาร 
(หมวดอาหารที่มีคารโบไฮเดรต: หมวดขาวแปง หมวดผลไม  
หมวดนม หมวดผัก และหมวดคารโบไฮเดรตอื่นๆ)  
   - ทราบแนวทางการปฏิบัติตัวเพื่อควบคุมระดับน้ําตาลและใน
เลือดใหอยูในเกณฑปกติ 
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รายละเอียดในการประเมิน 

            ระดับความคิดเห็น 

5 4 3 2 1 
1.2 การนําเสนอเนื้อหามีความกระชับและชวนใหติดตาม 
1.3 ปริมาณของเนื้อหามีความยาวเหมาะสม 
1.4 เนื้อหาในบทเรียนงายตอการเขาใจ 
1.5 การลําดับเรื่องราวมีความเหมาะสม 
2. ดานการออกแบบเวปไซดและความสวยงาม 
2.1 ภาพประกอบในเนื้อหามีความสวยงามดึงดูดความสนใจ 
2.2 ภาพประกอบทําใหเขาใจเนื้อหาไดดีขึ้น 
2.3 การวางองคประกอบของภาพและเมนูตางๆ 
2.4 รูปภาพสื่อถึงขนาดของอาหารตามขนาดอาหารจริง 
2.5 สี และขนาดของตัวอักษรมองเห็นไดชัดเจน 
3. ดานความสะดวกในการใชงานและการมีสวนรวมตอการเรียนรู
ผานเวปไซด 
3.1 การเขาถึงเวปไซดดวยความรวดเร็ว 
3.2 เมนูประยุกตตางๆใชงานไดงายตรงตามวัตถุประสงค 
3.3 มีสวนรวมในการเรียนรูและทําใหรูสึกกระตือรือรนในการ
เรียนมากขึ้น   
3.4 คําถามและเกมสชวยกระตุนใหมีความเขาใจเนื้อหามากขึ้น 
3.5 ระบบบันทึกอาหารใชงานงายและสะดวกตอการวางแผนการ
บริโภคอาหารดวยตนเอง 
4. ดานแรงจูงใจในการเรียนรูผานเว็บไซต 
3.1 ช่ือเวปไซด www.kinpordee.com ที่จดจํางาย 
3.2 เมนูตางๆในเวปไซดนี้นาสนใจและใชงานไดงาย 
3.3 การเรียนรูดวยวิธีนี้สามารถควบคุมการเรียนดวยตนเองได 3.4 
การเรียนรูดวยวิธีนี้ทาทายความสามารถของตนเอง 
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