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CHAPTER I 
 

INTRODUCTION 

 

BACKGROUND 
  

In Thailand, like other countries, the number of diabetes patients is 
increasing due to the modern life style changes. The estimation figure of 
Thai diabetes is about 3.0 million, and 5.6 million with impaired fasting 
blood glucose, IFG, (3.2 million men and 2.4 million women); the fraction 
of treated individuals achieving glycemic control was lower in Bangkok, 
capital of Thailand, than in the Central and North regions (P <0.01 for 
both comparisons (Aekplakorn et al., 2007). In the recent report of the 
fourth national health examination survey in 2008-09, the prevalence of 
diabetes and impaired fasting blood sugar was 6.9% (6.0% in men and 
7.7% in women) and 10.7% (11.8% in men and 9.5% in women), 
respectively. Diabetes was more common in urban than in rural 
(Aekplakorn et al., 2010).  

 
Managing diabetes, a chronic disease, is complex, time consuming, 

and requires self-management. This task involves patients’ role on a day 
to day basis to closely monitor symptoms, respond with appropriate action 
(adjust medication, schedule a doctor visit when symptom levels indicate 
the problem, make major lifestyle changes (stop smoking, reduce alcohol 
consumption, modify diet, lose weight, and increase exercise). Patients 
must adhere to medication regimens, some of which may produce side 
effects, monitor   blood glucose regularly. To deal with the task, the 
patients should have the confidence. Success or failure of diabetes control 
rests on the patients’ understanding and acceptance of these tasks. Most of 
patients may need help and encouragement to actively participate in their 
care and successfully perform a variety of activities for self-management. 

 
 Diabetes self-management has been considered as an important part 
of clinical management of diabetes. The American Diabetes Association 
(ADA) affirmed it within diabetes standard care since 1997 until now 
(American Diabetes Association, 2010). The process of teaching people to 
manage the diabetes is called diabetes self-management education 
(DSME). 
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Despite the proven DSME benefits of self-management, many 
patients may fall short of DSME because  diabetes management for single 
patient requires complex scheduling  medicinal regimens and monitoring 
task, in addition to the counseling and patient education that is crucial to 
effective self-care. Under the constraints of clinical staff shortage, context 
of growing patient loads and patient factors, as well as time and cost 
burden can be major problems for providers. Such problems are often 
beyond the reach of providers. There are various modalities of diabetes 
self-management supports. To enhance the provider capability to support 
large number of diabetes patients, one of interesting modalities is the use 
of telecommunication and information technologies.  
   

 The application of the telephone as the communication channel for 
health care called telephone-linked cares (TLC).  It is being used to 
provide health information, advice, counseling, disease monitoring, 
clinical problem identification as well as enhancing patient-provider 
communication. The system provides either direct assessment or access to 
health communication intervention to patients at home. Previous studies 
demonstrated its positive effects on self-care behavior improvement 
(Friedman, et al., 1996; Ramelson, Friedman, and Ockene, 1999; Young 
et al., 2001). TLC system conversations with patients are entirely 
automated, and users communicate with TLC by pressing buttons on their 
telephone. During TLC conversation, the system speaks to users over the 
telephone using   either prerecorded human voice or synthesized voice. 
This kind of technology is known as Interactive Voice Response (IVR).  

 
Although the landline telephone with the spread of mobile 

telephone technology are almost universally available among  Bankokain, 
in the Thai context, no any studies of automated telephone  known to the 
authors have attempted neither to deliver  DSME for type 2 diabetic 
patients  or to address acceptability of this technology as alternative 
education channel.  To fill this gap the author would like to develop    
diabetes interactive Telephone-Linked Care for self-management support, 
and to test its efficacy on glycemic control, and self-management. 
 
 
OBJECTIVES 
 

1. General objectives 
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To develop and evaluate the impacts of telephone supportive 
model on glycemic control and diabetes self-management among type 2 
diabetic patients. 
 

2. Specific objectives 
 

2.1 To develop the telephone supportive model for type 2 
diabetic patients. 

2.2  To compare short term effect of the program between a 
group of type 2 diabetes patients who participate in the usual care plus 
telephone supportive program and those who participate in usual care only 
concerning the magnitudes of changes in the following parameters (at the 
3rd month  ): 

2.2.1 Glycemic control (hemoglobin A1c) 
2.2.2 Self-management improvement including dietary control, 

foot-care. 
2.2.3 Medication adherence. 
2.2.4 Self-efficacy (SE)  
2.2.5 Diabetes related quality of life (DQOL). 

 
RESEARCH QUESTION 
 

Could the usual care plus telephone supportive program provide 
better glycemic control and self-management among type 2 diabetes 
patients in Bangkok metropolitan, Thailand, than usual care alone? 

HYPOTHESIS 
 

Usual care plus telephone supportive program can improve better 
glycemic control.  

 
OPERATIONAL DEFINITION 
 

Glycemic control means the management of long-term blood sugar 
being under normal level, HbA1c less than 7%. 

. 
Self-efficacy (SE) means patients’ confidence to manage healthy 

behavior (eating, exercise), medication adherence, foot care, and 
relaxation. 
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Completed received calls mean the users do not hang on the calls 
before completely listening to delivered voice. 

 
Interactive voice response (IVR) or communication (IVC) or 

automated telephone call (ATC) or automated telephone messaging 
(ATM) or telephone-linked care (TLC) is an automated telephone system 
that interacts with callers, gathers information and routes calls to the 
appropriate recipient. An IVR system (IVRS) accepts a combination of 
voice telephone input and touch-tone keypad selection and provides 
appropriate responses. 

 
Usual care means caring method, practicing as usual at the out- 

patient clinic. 
 

CONCEPTAUL FRAMEWORK 
  
 There were two important phases of framework including the 
development of diabetes telephone –linked care system and its efficacy 
evaluation as shown in fig.1  
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CHAPTER II 

 
LITERATURE REVIEW 

  
 
  The knowledge and information involved the study were reviewed 
including diabetes mellitus and its consequences of long- term 
hyperglycemia, self-management education, self-management support, 
telephone –linked care technology and its efficacy on glycemic control, 
health behavioral theories, and study area background 
 
 
DIABETES MELLITUS  
 

Diabetes mellitus is a metabolic disorder resulting from a defect in 
insulin secretion, insulin action, or both (Willams and Pickup, 2003). 
There are two types including type I or insulin dependent diabetes and 
type 2 or non-insulin dependent diabetes. The prevalence of diabetes is 
rising rapidly and it has been estimated that at least one in 10 deaths in 
adults aged 35 to 64 years are attributable to diabetes (World Health 
Organization (WHO), 2004). Type 2 diabetes is the commonest form of 
diabetes, accounting for 90% of cases, it is characterized by the resistance 
to the effects of insulin on glucose and amino acid transport across the cell 
membrane; individuals often have low insulin levels, and is strongly 
related to central obesity (Clinical Guidelines, 1999; Klodawski, 2004). A 
consequence of this disease is chronic hyperglycemia (that is elevated 
levels of plasma glucose) with disturbances of carbohydrate, fat and 
protein metabolism. Long-term complications of diabetes mellitus include 
retinopathy, nephropathy and neuropathy. Type 2 diabetes is also 
associated with a broad range of complications, most notably 
cardiovascular disease (Harris, 2003; Vijan, Hayward, and Langa, 2004). 
These complications can result in premature mortality or significant 
erosion in quality of life and have a high economic cost (Moore et al., 
2004). Achieving optimal glycemic control is a key clinical objective in 
reducing the risk of complications in type 2 diabetes. For every 1% 
reduction in glycosylated hemoglobin A1c (HbA1c) there is, according to 
an epidemiological study, a relative risk reduction of 43% for amputation 
or peripheral vascular disease, 21% for mortality, 37% for micro-vascular 
complications, 19% for cataract extraction,16 % for heart failure, 14% for 
macro-vascular complications, and 12 % for fatal or non fatal-stroke 
(Stratton, Adler, and Neil, 2000). Toobert and colleagues also reported the 
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change of HbA1c 0.4% translated into a clinically meaningful 14% 
reduction in risk of diabetes complication (Toobert et al., 2003). The 
optimal targets for glycemic control vary nationally but most are defined 
by a HbA1c within the range of 6.5% to 7.5%. Unfortunately, only around 
a third of patients achieve these targets.  

 
Key factors in the success of diabetes care are the adoption by the 

patients of a number of important self-care behaviors (taking medication 
correctly, monitoring blood-glucose levels and maintaining a “healthy” 
diet and exercise regime), building their abilities to solve the problems 
caused by diabetes complication including hypoglycemia, foot care, and 
learning how to live with diabetes happily. The main strategy used to 
support these self-care behaviors is patient education programs (either 
group or individual) of varying intensity. However, the success of such 
programs is variable with the most recent systematic review of the effect 
of diabetes education being equivocal (Loveman et al., 2003).  
 
 
DIABETES SELF-MANAGEMENT 
 
 Diabetes self-management has been considered as an important part 
of clinical management of diabetes. The American Diabetes Association 
(ADA) affirmed it within diabetes standard care since 1997. The diabetes 
self-management typically involves significant changes to daily dietary 
habits, increase in exercise, intake of medication, and monitoring of blood 
sugar, blood pressure, blood lipids and daily foot-care (Beaser, 2001). So 
it is principally managed by the patient on a day- to- day basis, 
achievement of diabetes control depends on patient’s management and 
sustainability of healthy behavior change. The process of teaching people 
to manage the diabetes is called diabetes self-management education 
(DSME). The previous studies on diabetes education and its effectiveness 
demonstrated   positive effects of DSME or a variety of outcomes, 
particularly at short-term follow-up, when delivered through group visits 
in medical and community settings (Brown, 1999; Clement, 1995; Norris, 
Engelgau, and Narayan, 2001). The goals of DSME are to optimize 
metabolic control and quality of life and to prevent acute and chronic 
complications. Unfortunately, less than 30 % of diabetic Thai patients 
achieve target glycemic control (fasting blood sugar < 126 mg/dl) 
(Aekplakorn, et al., 2010). 
 



8 
 

  Diabetes self-management education (DSME) is one of core 
component treatment plans (American Diabetes Association, 2010). The 
one of core recommendations for DSME included “people with diabetes 
should receive diabetes self-management education according to national 
standard when they are diagnosed and as need thereafter. Education helps 
patients with diabetes initiate effective self-management and copes with 
diabetes when they are first diagnosed. Ongoing DSME and support also 
help patient maintain effective self-management through a lifetime. A 
systematic review of randomized controlled trial on DSME supporting 
self-management showed positive effects on glycemic control (Norris, et 
al., 2001).   

 
 

SELF-MANAGEMENT SUPPORT 
 
 Self-management support is necessary for diabetes patients 
providing patients with intellectual (including therapeutic advice and 
education), and behavioral (including collaboration to set relevant and 
realistic self-management goals) change. Most patients may need 
encouragement to actively self-manage their diabetes all their life; so they 
need continuing support. Therefore self-management support must be 
“systematic provision of education and supportive intervention by health 
care staff to increase patients’ skills and confidence in managing their 
health problems, including regular assessment of progress and problems, 
goal setting, and problem-solving support”(Institute of Medicine, 2003). 
Key principles in self-management intervention include the recognition 
that effective diabetes self-management is a learned, self-directed process.  
Motivation and self-efficacy are important determinants of success (Von 
Korff et al., 1997). Self-management support is patient- centered and 
individualized to the patients, and it is an ongoing and proactive process 
rather than one-time event and the intervention should be conducted 
separately from regular medical visits (Norris, Engelgau, and Narayan, 
2001; Norris et al., 2002). The gains from short-term support without 
follow- up were generally lost by 6 months. 

 
 
TELEPHONE-LINKED CARE 
 

The application of the telephone as the communication channel for 
health care is called telephone-linked cares (TLC). This technology has 
been being developed for 20 years in the western countries. TLC is being 
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used to provide health information, advice, counseling, disease 
monitoring, clinical problem identification as well as enhancing patient-
provider communication. The system provides either direct assessment or 
access to health communication intervention to patients at home.  

The TLC system conversations with patients are entirely automated, 
and users communicate with TLC by pressing buttons on their telephone. 
During TLC conversation, the system speaks to users over the telephone 
using   either prerecorded human voice or synthesized voice, text to 
speech (TTS). This kind of technology is known as Interactive Voice 
Response (IVR).  

The TTS system is able to transform an arbitrary text string   into a 
sound signal, which can be played over the telephone line (Dutoit, 1997). 
Because the synthesis process starts from the string, any utterance can be 
generated; TTS is required when system utterances are dynamically 
generated. Users can communicate with IVR by pressing touch tone 
phones on either landline or mobile telephone. The signals from touch 
tones can be transmitted over channels made for carrying voice, and 
reliably detected by algorithms built into telephony hardware and 
software. So the input touch tone signal play an important role in IVR 
system for allowing users to provide feedback including selecting items in 
a menu structure presented during the progress of an automated call. 
Feedbacks from users are necessarily limited to numeric quantities or 
codes. The navigation is restricted to a tree-like structure (Bickmore and 
Giorgino, 2006).  

 
 
PREVIOUS STUDY OF TLC EFFICACY 
 

There are many programs of TLC of chronic disease management 
available in western countries including hypertension, angina pectoris, 
chronic obstructive lung disease, asthma, diabetes mellitus, and 
depression available. The previous studies demonstrated their positive 
effects on self-care behavior improvement (Aubert et al., 1998; Friedman, 
et al., 1996; Ramelson, et al., 1999; Weinberger et al., 1995; Young, et al., 
2001). The studies of Pipette showed high acceptability and positive 
efficacy on glycemic control (lowered HbA1c by 1.1 % among patients 
with ≥ 9%) and self-management (Piette, 1997, 2000a; Piette et al.,   
2001; Piette, Weinberger, and McPhee, 2000).  

 
Findings from multiple studies indicated that chronically ill patients 

would participate in ATDM and that the information they reported during 
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ATDM assessments was at least as reliable as information obtained via 
structured clinical interviews or medical record reviews (Kobak et al., 
1997; Piette, Weinberger, and McPhee, 2000). Indeed, some patients were 
more inclined to report health problems during an automated assessment 
than directly to a clinician (Kobak et al., 1996). The acceptability of 
automated telephone program among users was high (Krishna et al, 2002).  

 
The study in Korea demonstrated that the diabetes outpatient 

intensive management program (DOIMP) which was composed of 
multidisciplinary diabetes education, complication monitoring, and 
telephone counseling could  improve HbA1c levels and adherence to diet 
in patients with type 2 diabetes.. Twenty five patients in the intervention 
group participated in the DOIMP, whereas 24 in the control group were 
briefed on the conventional description of diabetes mellitus by diabetes 
education nurses. Patients in the intervention group decreased their mean 
HbA1c levels by 2.3%, as compared with 0.4% in the control group. 
There was a significant increase in adherence to diet for the intervention 
group as compared with the control group (Song and Kim, 2009). 

 
The comparison of different self- management supports (SMS), 

among usual care (UC), interactive weekly automated telephone self-
management support with nurse follow-up (ATSM), or monthly group 
medical visits with physician and health educator facilitation (GMV) was 
conducted for 1 year. Patient-centered SMS improves certain aspects of 
diabetes care and positively influences self-management behavior. ATSM 
appears to be a more effective communication vehicle than GMV in 
improving behavior and quality of life. No differences in HbA1c change 
among three groups were observed (Schillinger et al, 2009). 

 
A pilot study of Egede and colleague found the different decrease 

of  HbA1c between TLC group and control was 0.63% (SD 1.5; p=0.06) 
(Egede et al, 2010). 

 
 

HEALTH BEHAVIOR THEORY 
 

1. Health belief model (HBM)  
 

The HBM (Glanz, Rimer, and Lewis, 2002) was originally 
developed as a systematic method to explain and predict preventive health 
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behavior. It focused on the relationship of health behaviors, practices and 
utilization of health services. There were six main constructs influence 
people’s decisions about whether to take action to prevent and control 
illness. 

1.1 Believe they are susceptible to the condition (perceived 
susceptibility) 

1.2 Believe the condition has serious consequences (perceived 
severity).  

1.3 Believe taking action would reduce their susceptibility to the 
condition or its severity (perceived benefits).  

1.4 Believe costs of taking action (perceived barriers) are 
outweighed by the benefits.  

1.5 Are exposed to factors that prompt action (e.g., a television 
advertisement or a reminder from one’s physician to get a mammogram) 
(cue to action).  

1.6 Are confident in their ability to successfully perform an 
action (self-efficacy)  

 
According to the HBM, diabetic patients with no symptoms of 

chronic complication may not follow a prescribed treatment regimen 
unless they accept that, though they have no symptoms, they do in fact 
have high blood glucose (perceived susceptibility). They must understand 
high blood glucose that can lead to blindness, amputation, renal failure, 
heart attacks and strokes (perceived severity). Taking prescribed 
medication or following a recommended dietary control, and exercise will 
reduce the risks (perceived benefits) without negative side effects or 
excessive difficulty (perceived barriers). Diabetes self-management 
education, reminder telephone, or pill calendars might encourage people 
to consistently follow their doctors’ recommendations (cues to action). 
For those who have, in the past, had a hard time controlling diet, 
increasing exercise, a behavioral contract might help establish achievable, 
short-term goals to build confidence (self-efficacy).  

2. The trans-theoretical model (TTM) for behavior change 

 The TTM (Glanz, Rimer, and Lewis, 2002) was developed to help 
explain how people change their behavior (Prochaska, Redding, and 
Evers, 2002). The main organizing concept of the TTM is that people go 
through change as a process over time. First, individuals work through 
cognitive and affective processes leading to adoption of a new behavior or 
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cessation of an unhealthy behavior, and then they move to using 
behavioral strategies to establish a new pattern of behavior. The four 
constructs of the TTM are described here: the stages of change, decisional 
balance, self-efficacy, and the processes of change. 

2.1 The first, the stages of change identified in the latest model 
include pre-contemplation, contemplation, preparation, action, and 
maintenance. Individuals may move through these stages in a linear 
fashion, or move back and forth(refer to figure 2.1). 

2.1.1 Pre-contemplation is the stage in which a person has no 
intention of a behavior change in the foreseeable future, operationalized as 
6 months. They might be resistant to change, or they might not even think 
about the behavior at all.  

2.1.2 Contemplation stage includes people who are 
considering a behavior change in the next 6 months. Because they are 
thinking about making a change, they may be open to information about 
the benefits of the new behavior and how they can effect change 
successfully. People in this stage may not have a good enough reason to 
change right now but could be curious about the results they might get 
from changing. However, ambivalence is common in this stage, so it is 
easy to get stuck and never move beyond considering a change. 

2.1.3 Decision or Preparation is the stage when people are 
actively planning to make a change within the next month. Individuals 
may take small steps toward change, such as signing up for an exercise 
class or buying a pair of walking shoes. They may attend health education 
classes to help them take action. 

2.1.4 Action is the stage where people have made a change and 
have been engaging in the new behavior for less than 6 months. This stage 
requires commitment and energy for an individual to establish a new 
behavior and make it work. Individuals are looking for reinforcement for 
their achievement and encouragement and social support from others as 
they work on establishing a new habit. 

2.1.5 Maintenance is defined as engagement in the behavior 
for more than 6 months. The challenge of this stage is in sustaining a habit 
and overcoming all the barriers that can cause relapse. For example, 
someone may start a walking program in the spring, but when cold 
weather comes in winter, they find it hard to stick with their habit. Making 
adaptations such as moving their walking to the mall can help prevent 
relapse. 
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Individuals in the first three stages (pre-contemplation, 

contemplation, and preparation) are considered to be in the pre-action 
stages, whereas those in the last two stages (action and maintenance) are 
considered to be in the action stages. 

 
Stages are specific to different behaviors and change is often 

cyclical; that is, behaviors slip from one stage back to a previous stage.  
 

2.2 The second construct of the TTM is decisional balance, which 
looks at the pros and cons of making behavior change. For example, 
identifying the specific benefits of a new behavior is especially helpful to 
people in the Contemplation and Preparation stages. If the pros outweigh 
the cons, people will move toward action.  

 

2.3 The third construct, self-efficacy, an additional construct of the 
TTM, is based on the work of Bandura (Bandura, 1977). Self-efficacy is 
the degree to which individuals has confidence that they can take action, 
or sustain action once started. The greater a person’s self-efficacy, the 
more likely he or she is to repeat a behavior. There are four factors that 
increase self-efficacy: self-mastery, modeling, reframing, and persuasion 
(K. Lorig et al., 1999). 

 

2.4 The fourth construct, Prochaska and colleagues have also 
described 10 processes of change that are the experiential and behavioral 
techniques that help people to change their behavior. These processes 
were derived from psychotherapy and help frame strategies to assist 
people at different levels of readiness to make behavior change. The 
experiential processes include consciousness-raising, dramatic relief, self-
reevaluation, social liberation, and environmental reevaluation. The 
behavioral processes include counterconditioning, helping relationships, 
reinforcement management, self-liberation, and stimulus control.  
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Fig.2.1 Stage of behavior transition 

 

Table 2.1 summarized correlation between stage of readiness of 
change and processes for intervention to drive individuals moving to the 
next stages. 

 

Table 2.1 Stages of behavioral change and process strategies 

Stage of change Process of change Intervention technics 

Pre-contemplation Increase awareness of need for 
change                            

Knowledge, dramatic relief, 
inform risks and benefits 

Contemplation Attitude adjustment, decision 
balance, self- reevaluation 

Motivation interviewing, 
emotional arousal, knowledge 
support, peer and social support 

Preparation Intention arousing, barrier 
solving, self-efficacy 
improvement 

Goal setting, graded task, 

Motivation and peer support 

Action Self-efficacy improvement, 
problem solving, helping 
relationship, stimulus control 

Follow up and peer support 

Maintenance Re-enforcement Encourage active problem 
solving, monitoring, reward 

 
Originally developed for smoking cessation, the TTM has also been 

applied to the development of interventions for weight control (Rossi 
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1995) and behavior improvement for diabetes self-management 
(Highstein et al., 2007; Peterson and Hughes, 2002).  
 
 
MOTIVATION INTERVEIW  
 

Motivational interviewing (Treasure, 2004) has many applications 
within psychiatry, as it is particularly helpful for use in settings where 
there is resistance to change. It is a directive, patient centered counseling 
style that aims to help patients explore and resolve their ambivalence 
about behavior change. It combines elements of style (warmth and 
empathy) with technique (e.g. focused reflective listening and the 
development of discrepancy). The four central principles of motivational 
interviewing are followings: 

 
1. Express empathy by using reflective listening to convey 

understanding of the patient’s point of view and underlying drives 
 
2.   Develop the discrepancy between the patient’s most deeply held 

values and their current behavior (i.e. tease out ways in which current 
unhealthy behaviors conflict with the wish to ‘be good’ – or to be viewed 
to be good) 

 
3. Sidestep resistance by responding with empathy and 

understanding rather than confrontation 
 
4.   Support self-efficacy by building the patient’s confidence that 

change is possible. 
 

The skills of good motivational counselors are followings: 
 

1. Understand the other person’s frame of reference 
 

2. Filter the patient’s thoughts so that statements encouraging 
change are amplified and statements that reflect the status quo are 
dampened down. 

 

3. Elicit from the patient statements that encourage change, such as 
expressions of problem recognition, concern, desire, intention to change 
and ability to change 
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4. Match the processes used in the theory to the stage of change; 
ensure that they do not jump ahead of the patient. 

 
5. Express acceptance and affirmation. 

 
6. Affirm the patient’s freedom of choice and self-direction 

 
 
STUDY SETTINGS 
 

1. King Chulalongkorn Memorial Hospital 

 
It is affiliated with Faculty of Medicine, Chulalongkorn 

University, and located in the center of business area of Bangkok.  There 
is diabetes clinic 4 times a week, every morning except Wednesday 
morning. The total diabetes patients are about 3000 patients. At the 
outpatient clinic, apart from physicians, there is a nurse educator and 
diabetes society. 

 
2. Ladkrabang Hospital 

 
It is a 60-bed secondary care hospital belonging to Bangkok 

Metropolitan, and located at the Labkrabank area near Samuthprakarn 
province. The most common occupations of local population are vendors 
and agricultures, but some are labors. There are about 1100 registered 
diabetes patients with three primary physicians, in charge for 80-90 
diabetes patients per appointment of each medical visit. The 4-hour 
diabetes clinic is arranged 2 times a week on every Wednesday and Friday 
morning. There is neither system for DSME, or peer group activities, nor 
home health visit. At outpatient diabetes clinic there are diabetes 
educational leaflets provided at the self- service table; and during waiting 
for the medical visit, a clinical pharmacist revises medication adherence 
with the patients, and diabetes self-management video at the waiting area. 
This hospital is the preceptor for experiential practice of health students 
including pharmacy and nurses students. In the season of experiential 
professional practice, there will be more educational activities of diabetes 
self-management. 
 
 
 



CHAPTER III 

METHOD 
 
 

The study was divided into two major phases including 
development of the diabetes telephone linked care system, and evaluation 
of the effectiveness of telephone supporting model. 

 

PHASE I. DEVELOPMENT OF DIABETES TELEPHONE-                    
LINKED CARE (TLC) SYSTEM 

 
Situation of telephone supportive care was intensively reviewed 

from literatures focusing on self-management support. From our pilot 
survey, we found   46 % of automated telephone preference of diabetes 
education delivery, among high risk diabetes and diabetes individuals in 
suburb area. The objectives of our TLC are to use it as a virtual visit 
between clinical encounters, diabetes self-management education, health 
and behavior assessment, and motivation to foster health behaviors. There 
were two important parts of development including   the computer 
controlled telephone system, in the collaboration with the National 
Electronic and Computer Technology of Thailand (NECTEC), and DSME 
IVR script development. 

 
1. Development of computer controlled telephone system 

 
1.1  Designing  architecture and specification of telephone linked    

care 
The consensus of expert panel comprised of the director of 

diabetes support care project, software programmers of NECTEC and the 
author. Our TLC program comprised of a computer system as a server 
combined IVR sub-system for generating speech segment, a database 
management sub-system for storing and managing system and user data, 
conversation control system that controls the content and flow of 
individual TLC conversation with users, and controls call-out telephone 
lines.  The computer system linked to four automated telephone line and 
one forced call line. The programed decision rules in the TLC system are 
used to select, combine, and play stored sound files of conversation 
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segments. The determinations of selected sound files are based on logic 
that is applied at each step of conversation and feedback from users.  

We selected the dynamically synthesized text to speech (TTS) 
technology; VAJA program belonged to NECTEC, to store the prompt 
messages, questionnaires, and diabetic knowledge management for 
educational delivery, inside the computer system.  Although we learned 
that recorded messages by human voice are more natural and intelligible, 
but the message cannot be altered after being recorded, only combined 
sequentially.  

The TTS system is able to transform an arbitrary text string   into 
a sound signal, which can be played over the telephone line (Dutoit, 
1997).  Because the synthesis process starts from the string, any utterance 
can be generated; TTS is required when system utterances are 
dynamically generated.  

Users can communicate with IVR by pressing touch tone phones on 
either landline or mobile telephone. The signals from touch tones can be 
transmitted over channels made for carrying voice, and reliably detected 
by algorithms built into telephony hardware and software. So the input 
touch tone signals play an important role in IVR system for allowing users 
to provide feedback including selecting items in a menu structure 
presented during the progress of an automated call. The entered feedbacks   
from users can be are necessarily limited to numeric quantities or codes. 
The navigation is restricted to a tree-like structure (Bickmore and 
Giorgino, 2006).   

We also included other specifications  of the system such as the 
number of automated calls per week, schedules of contacts, flexibility of 
curriculum design, duration of the program, duration of individual 
conversation, conversation monitoring, readable and printable reporting 
system. A significant advance, our TLC has been served over the internet 
to provide convenience to providers, administrators and educators to 
manage the system anywhere. 
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2. Developing diabetes self-management educational script 
(DSME script) 
 

2.1 The objectives and contents of diabetes IVR script  
development 
 

  The major objectives of the scripts   were to support standard 
self-care management education for type 2 diabetic patients, monitor self-
care management behavior of users, assess and deliver tailored diabetic 
self-care management, reinforce health behavior and assess goal 
attainment. 

 
The author planned to develop three modules of IVR scripts, 

knowledge bank (KM-IVR) module, suggestion module (SG - IVR), and 
10 sets of question and answer module (QA - IVR). The algorithm flow of 
knowledge bank was associated to the feedback information for SG-IVR 
and QA – IVR (see fig. 3.1). 
 

 

      
 

 
 
 

The main structure of each IVR comprised of three parts of 
speech including the first part of greeting, introduction of the program, 
calling objective and request identification number entering, the second 
part of diabetes content, the third part of the closing with thanks and 
reminding for an educator follow up call. 

Fig. 3.1 The association between IVR module
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2.2   Conceptual theory and framework for diabetes IVR script 
development (see fig.3.2) 

 
 
 
 
For assessment and tailored education IVR subsystem, the author 

combined the components of behavior theories including health belief 
model (Glanz, Rimer, and Lewis, 2002) and trans - theoretical model 
(TTM) (Prochaska et al., 2004) as a guidance of creating question sets and 
tailored suggestions. Most of QA IVR sets combined both assessment and 
education including clinical symptoms, behaviors, attitudes and barriers.  
A few QA IVR sets focused on only one objective, either education or 
behavior.  

 
2.3 Script development procedure, validation and reliability test.  

 
Apart from electronic and computer technology, the important 

core of system is the scripts including content dialogs. Before the 
development, the author carefully considered a number of influencing 
factors including the objectives of the program, the characteristics of the 
target population and intervention approach, as well as validity and 
reliability of the contents (see fig. 3.3). 

 
According to the suggestions of primary care staffs and reports of a 

home health visit teams, the author considered Thai type 2 diabetes 
patients with low education and old age as a major group of users to 
develop the range of understandable diabetes scripts. By extensive 
reviews of literature for diabetes self-care knowledge (American Diabetes 
Association, 2010; Diabetes Association of Thailand, Endocrine 
Association of Thailand, and National Health Security of Thailand, 2008; 
Mahidol University and Faculty of Nurse, 2006), the first scripts of three 
IVR modules were drafted  and the decision - tree of information flow for 
IVR subsystem were designed.   

Fig. 3.2 Conceptual theory guiding script content development 
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The second drafts were developed by conducting a focus group 
among home health visit teams, volunteer health workers, and lay diabetes 
patients to review the first draft. Face validation was then reviewed by 
expert consultants  

 

 
 

Fig. 3.3 Flow of script development procedure, validation, and reliability 
test 

To create the final scripts, and to obtain the reliability of the range 
of script understanding, we conducted field test among lay diabetes 
individuals, aged above 50 years, at home, and revised by home health 
visit teams. Then, the final scripts were transformed to text segment 
subsystems to create speech files in IVR. We finally developed 3   
message modules stored in IVR subsystem including diabetes knowledge 
IVR, suggestive segment IVR, and 10 sets of QA IVRs s shown in the 
table QA IVR is the set of questions for assessment of health and self-
management. Apart from suggestion feedback for an appropriate answer, 
the system also offered further information access before proceeding to 
the next question. 

3. Refining and readiness test of the system 

Before extending to a large scale of implementation, we seek 
for the comments from our expert consultants, care providers, and users’ 
opinions for refining our TLC and adjusting smoothness of system 
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operation. Our 3 expert consultants and 7 care providers were asked to 
complete response one randomized QA IVR set. Therefore the system was 
first refined based on their advices. Then, 40 diabetes volunteers were 
requested to complete response to the automated telephone calls, one QA 
IVR set each. Every QA IVR set was tested at least by 3 different 
volunteers. As soon as they completed response, we called them to obtain 
their opinions about system and quality of speech, appropriate duration of 
complete call, range of understanding and other suggestions. The system 
was totally tested about 50 automated calls. Finally, we made refined 
adjustment of the system. 

 
 

4. Staffing for implementation 
 
To complete self-management support responsibility and 

delimitation of the automated telephone system, the system required 
external health educators to prioritize follow up calls to critical patients 
reported by the system. The members of staffs were required one technical 
programmer for system maintenances, an administrator/a case manager 
for registry and DSME curriculum management, and a health educator 
(non-physician). The qualification of the administrator and educator 
included diabetes information contents ( disease and symptoms, benefits 
of self-management, area needing self-management, diet, physical activity 
etc., how to self-manage, medications and side effects), and supportive 
interventions (assessment, building motivation to self-manage, increase 
confidence and self-efficacy, collaboratively set self-management goals, 
and develop problem solving).  

 
 

5. TLC acceptability evaluation 

The evaluation of acceptability of the users to the TLC was 
conducted during efficacy evaluation, after 5 week intensive phase of the 
randomized controlled trial. The acceptability of TLC among users was 
obtained through telephone interview. The questionnaires for interviewing 
were modified from Piette’s ( Piette, 2000b) which consisted of two parts. 
The first part was 2 single rating scale questions of global satisfaction and 
of usefulness, and one yes or no question of future participating in the 
future program. The second part was 3 sets of 5 point rating scale 
questionnaires including easiness scales (Cronbach’s alpha 0.67), 
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helpfulness scales (Cronbach’s alpha 0.77), and emotion scales 
((Cronbach’s alpha 0.77). We also asked one open ended question to 
obtain more user comments. The details of questionnaires were described 
in appendix section 

The data was summarized and described by proportion and 
mean scores 

 

PHASE II. EFFICACY EVALUATION 
 
The author planned to evaluate the short-term (12 weeks) efficacy 

of the developed TLC plus an educator follow up. The study design was 
randomized controlled trial. 

 

1. Patient Enrollment and study settings 
 

Participants were enrolled during September 2010-November 2010 
at two outpatient diabetic clinics including  King Chulalongkorn 
Memorial Hospital (KCMH) of the Thai Red Cross, and Landkrabang 
Hospital (LKBH), a secondary care hospital of Bangkok  metropolitan. 
Research assistants reviewed medical records of patients with scheduled 
appointments to identify the eligible patients, and some being referred 
from their physicians. 

 
    1.1 Eligibility criteria 
   

1.1.1 Inclusion criteria: type 2 diabetes diagnosis at least 6 
months; aged 20 years and above, residing in Bangkok and provinces 
around;  elevated hemoglobin A1C (=>7 %); having either mobile or 
home telephones, and out-patients; ability to clearly speak and understand 
Thai.  

 
1.1.2 Exclusion criteria: The author excluded patients who 

had a diagnosed psychotic disorder, disabling sensory impairment, or life 
expectancy of less than 12 months, pregnant, active cardiovascular 
disease, end stage renal failure, breathing problems requiring 
hospitalization or oxygen use in the previous six months. Potentially 
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eligible patients would be interviewed to exclude patients who plan to 
discontinue receiving services from the clinic within the study period.  

 
1.2  Participant allocation 

 
Patients were randomly assigned by mixed blocks of 2 and 4 to 

usual care or to receive an intervention that consisted of usual care plus 
automated assessment calls with telephone follow-up by a health educator. 
Generated randomization sequence was by web-based randomization 
program, took place weekly during October 2010-november 2010. Neither 
research staffs, nor prospective participants had knowledge of group 
assignment until the patient had consented to participate. 

 
 

2. Description of the Intervention 
 
The intervention group received TCL plus telephone follow-up 

by health educator. The core of the intervention is a series of automated 
telephone assessments, designed to identify patients with health and self-
care problems. These QA IVR assessments were used to tailor education 
and to focus the efforts of a diabetes educator on patients experiencing the 
greatest problems including glycemic control, unhealthy behavior, clinical 
complication and drug related problems. 

 
2.1 Participants training how to proceed conversation 

Due to our TLC is automated out-bound telephone system (call 
out to patients), before starting participation in the intervention program, 
every participant in the intervention armed was individually trained how 
to proceed the conversation with the system, and tried by the test IVR set 
until they confirmed their confidence of contacts. To ensure 
confidentially, the users entered their identification number, given before 
starting test, for the conversation proceeding. 

 
2.2  Automated telephone calls (ATC) 

All calls were out bounded (i.e. call to the patients), and were 
placed at the times patients indicated are most convenient for them. The 
duration of intervention was 12 weeks as shown in fig 3.4, there were two 
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period of intervention including 5 weeks of  intensive period, and 7  
weeks of follow up period. 

 

Fig. 3.4 Timeline for intervention 

2.2.1 The schedule of message delivery 

   The case manager or administrator entered patients’ profile 
into system database, set schedules of calling out. The system would start 
to call out automatically on the next 7th day.  

The curriculum selected for DSME intervention was 10 sets of 
QA IVR delivered to the registered patients as the schedule time table 
shown in table 3.1. During the intensive period, the system sequentially 
delivered ten sets of QA messages per patient at their convenient times, 
two different sets per week, for five week duration. In seven weeks of 
follow up period, QA IVR was delivered once a week (see table 3.2).  

 
Table 3.1 Schedule of message delivery during intensive period of intervention 

Schedule Intensive period of intervention 
1st week 2nd week 3 rd week 4 th week 5 th week 

QA type Knowledge 
test 

medication IVR diet 2 IVR Ph1-1 IVR Sms2 IVR 

Mgs3 IVR foot-care IVR diet-1 IVR Ph1-2 IVR Ga4 IVR 

1 Physical exercise;  2 Blood sugar monitoring and acute symptoms;  3 Monitoring and goal 
setting; 4 Goal attainments. 

 
Table 3.2 Schedule of message delivery during follow up period of intervention 

 Follow up period of intervention 
schedule 6th week 7th 

week 
8th         
week 

9 th 
week 

10 th 
week 

9 th 
week 

10 th 
week 

QA type diet 2  Ph1-1  Medication  Foot-
care  

Sms2  Ga3  Mgs4   

1 Physical exercise; 2 Blood sugar monitoring and acute symptoms; 3 Goal attainments;          
4 Monitoring and goal setting  
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The system automatically generated 3 repeated calls for missed 
calls. If the patients missed or did not complete response a call, the 
administrator of the system would rearrange a repeated call within a week. 
The repeated call was not rearranged for an uncompleted response without 
patients postpone notice. 

 
2.2.2 Telephone follow-up by an educator 

The experienced diabetes educators, a home visit clinical 
pharmacist, in charge of follow up calls, were trained to use the TLC. 
Each week, educators checked the monitoring system of the TLC and 
reviewed patients’ profile stored in the system to prioritize follow-up 
calls.  During calls, the educator addressed problems reported during the 
assessments and provided more general self-care education as shown in 
manuals, thereafter, recorded progression into the system. The educators 
located outside the clinics and had no face-to-face contact with patients. 
They could access only to medical record data that are abstracted at 
enrollment, automated assessment reports, and their notes from prior 
telephone contacts.  

 

3. Usual Care 
  
Apart from usual care, patients assigned to the usual care control 

group were not received any intervention.  
 

4. Outcomes of the study 
 
The changes of the following parameters were compared 

between groups. Primary outcome was HbA1c change, and secondary 
outcome were stages of sweet diet control and foot-care behavior, self-
efficacy score and diabetes quality of life (DQOL).  

 

5. Data collection  
 

5.1 Data from medical records and laboratory reports 

  From data-bases of medical records available of each study 
setting, at enrollment, we obtained laboratory data including hemoglobin 
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A1c, fasting blood sugar, body weight, comorbidity of chronic disease, 
current hypoglycemic medications. After 12 weeks, we obtained only 
HbA1c from the data bases. 

 

5.2 Survey data. 

 Socio-demographic data, health behaviors, self-efficacy (SE) of 
diabetes management, and diabetes quality of life (DQOL) were obtained 
by trained interviewers at the enrollment. After 12 weeks, the data were 
obtained by telephone interview.  

 
 

6. Tools for survey data 

 

6.1 Stage of behavior questionnaire change (SOC-questionnaire) 

 
By application of trans-theoretical theory, the structured 

algorithm questionnaire for SOC of diets and foot care assessment were 
modified from English version of the previous study (Curry, Kristal, and 
Bowen, 1992). And test a reliability of language understanding among 10 
lay diabetes individuals and retest within one week temporal stability. The 
stability of action stage was 90% of respondents. 

 
6.2 Self-efficacy and diabetes quality of life questionnaires 

 
Self-efficacy questionnaire (SE- questionnaire), was modified 

from Self-Efficacy questionnaires for Diabetes of Stanford Patient 
Education Center (Stanford Patient Education Reseaech Center, 2009). 
The modified Thai version questionnaire of diabetes quality of life (QOL-
questionnaire), Cronbach 0.91, from the previous study was used to assess 
DQOL(Srithongsuk et al., 2000). The reliability of these two constructs 
questionnaires was 0.77 Cronbach alpha. 

 

 6.3 Medication and adherence 

  
 By interviewing with single question, patients was considered 

to have a problem with medication adherence, if they reported that they 
“sometimes forget to take their medication,” “sometimes stop taking their 
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medication when they feel better,” or “sometimes stop taking their 
medication when they feel worse.” 

 
  The details of these tools were described in the appendix (page 62) 

of this report. 
 

7. Sample estimation 
      

 The author planned a study of HbA1c change in experimental and 
control group. In a previous study the response within each subject group 
was normally distributed with standard deviation 1.5 mg/dl.  If the true 
difference in the experimental and control means is 0.6 mg/dl (Peitte 
2001:Egede and Bonadonna 2003; Lorig, Ritter et al. 2008). By 
calculation of PS Power and Sample Size soft-ware (version 3.0) (Dupont 
and Plummer, 2009: online). The author needed to study 108  
experimental subjects and 108 control subjects to be able to reject the null 
hypothesis that the population means of the experimental and control 
groups were equal with probability (power) 0.9. The Type I error 
probability associated with this test of this null hypothesis was .025 (one-
tailed).The total number, included attrition, was 112 per group. 

 
 

8. Statistical Analysis 
 
The author used Student’s t test, the chi-square test to compare the 

baseline characteristics of intervention and usual care patients. Outcome 
analyses were conducted on an intention-to-treat basis, and all P values 
were one-tailed. Despite randomization, the intervention and usual care 
groups were not equivalent at baseline. To adjust for these differences, as 
well as for baseline values of endpoint measures, we used multivariate 
regression. The details of statistical analytical plan were shown in table 
3.3. 
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Table 3.3 Data analytical plan 
Group of 
variables 

Measurement 
scale 

Summarized 
data 

Statistic use 

   Diff.  test otherwise 
Demographic group     
Gender, education, 
occupation 

Category data proportion Chi square Fisher’s exact 

Age, HbA1c, Years 
of disease, 
 

Continuous data Mean with SD t-test Mann 
Whitney 

Outcome variables     
HbA1c change Continuous data Mean with SD Multiple 

regression 
Adjusted  
unequal 
baseline 
variables 

Self-efficacy Continuous data Mean with SD t-test  
DM QOL Continuous data Mean with SD t-test  
Stage of behavior 
change 

Category data proportion McNemar  

Drug adherence Category data proportion McNemar  

 

ETHIC APPROVAL 

 The trial was approved by the Institutional Review Board, Faculty 
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calling schedules, call responses; an educator is a counselor for patients 
with extreme values of inappropriate answers.  

 
 

1. Technical capabilities 
 

1.1 Controlling message  

  The software controls assessing questionnaires and tailored 
diabetic knowledge management for educational delivery, message 
delivered programs, as well as patients’ answering recorded and educator 
response, transferring information into the database (e.g., names, 
telephone numbers, and best times to call), and modifies the calling 
protocols over time.  

 
1.2 Controlling analog telephone  

The system controls four automated out - bound telephone lines, 
and one forced call line for postponed call service. The other 
specifications of system include call schedule, 1-3 calls per week, the 
schedules of contacts for 30 weeks, and 1- 30 minutes of individual TLC 
conversation per call.  

The system is able to retrieve information about the status of call 
such as hanging up, answering, and line busy. 

1.3 Reporting system  

The system stored and summarized data regarding the process of 
calling (e.g., whether each call is completed or whether the patient hangs 
up before the end of the call).  

Patients’ assessment reports can be generated from recorded data. 
All interactive responding data are readable, printable as pdf and 
summarized Microsoft Excel files  

1.4 Monitoring system  

 There are monitoring web pages to ensure the smooth operation, 
patient’s daily response and educator feed-back for critical cases. 
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SCRIPTS EMBEDDED INTO IVR SUBSYSTEM 
 

The diabetes knowledge modules, embedded inside IVR subsystem, 
are summarized in table 4.1, which provide diversity of curriculum 
arrangement including general knowledge modules (KM- IVR), 
suggestive segment modules (SG- IVR), and assessment with tailored 
information (QA- IVR). The structures of conversation consisted of 
greeting and introduction speech, body of information, hanging up speech. 

 

1. KM-IVR  
 

 It acts as the audiobook composed of 5 chapters including (1) 
diabetes and healthcare, (2) diabetes treatment and control, (3) diabetes 
monitoring, (4) dietary exchange, (5) acute complication treatment. Each 
chapter is broken into subtopics. The algorithm of subject assessment will 
be sequentially advised by the system. The details of all algorithms of 
message flow were summarized in the appendix (page 87).  The example 
of system advice is when a patient receives the call the system will greet 
and request identification code entering, and then advice to press the touch 
tone telephone key as the information needed. When he/she presses the 
key to stop proceeding the system will response hanging up speech. 
Figure 4.15 is an example of KM-IVR algorithm, there are 5 main topics. 

 

2. SG-IVR 

  

 There are more than thirty speech segments for particular 
information for diabetes self-management including foot care, diet, 
exercise, which were digested from KM-IVR. It provides an administrator 
to arrange tailored suggestions for targeted individuals.  
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Table 4.2 Summary of the developed IVR messages 
 
Module: Diabetes knowledge bank ;  IVR name: KM- IVR 
Contents: General diabetes knowledge using as an audio book of diabetes knowledge bank offering 
users to access the knowledge as their needs. The designed decision tree will guide users to needed 
information. 
Objective: DSME coverage 
Module: Suggestive segment;  IVR name: SG- IVR 
Contents: The sets of specific suggestive sectors were digested from IVR knowledge bank. There are 
30 suggestive information segments providing educator to arrange tailored information. 
Objectives: Tailored education, offering specific information for targeted patients with specific 
behavior problems including diet, exercise, foot- care etc. 
Module: Questions and answers ; QA IVR name  consisted of 10 QA IVR sets 
1. Knowledge test IVR 
Contents: There are 13 questions of basic diabetes knowledge required   8-10 minutes to complete call. 
Objectives: For basic knowledge of diabetes assessment and tailored information.  
2. Mgs IVR   
Contents: There are 13 questions of health status and goal setting required 10-15 minutes to complete 
response. 
Objectives: health monitoring and goal setting.
3. Medication IVR 5-8 
Contents: There   are 10 questions of drug use required 5-8 minutes to complete response. 
Objectives: Assessment of understandings of anti-hyperglycemic drugs and adherence  
4. Diet 1 IVR  
Contents: There   are 13 questions of attitudes and barriers of healthy diet required 8-10 minutes to 
complete response 
Objectives: Assessment of attitudes and barriers of healthy diet behaviors.
5. Diet 2 IVR  
Contents: There   are 13 questions of frequency assessment of unhealthy diet required 8-10 minutes to 
complete response 
Objectives:  Frequency assessment of unhealthy diets behavior.
6. Ph 1 IVR  
Contents: There    are 6 questions of frequency assessment of moderate exercise required 8-10 minutes 
to complete response. 
Objectives: Frequency assessment of moderate exercise.
7. Ph 2 IVR  
Contents: There   are 10 questions of attitudes and barriers of healthy diet required  4-6 minute to 
complete response 
Objectives: To suggest how to cope with the barriers of exercise.
8. Foot-care IVR 
Contents: There are 9 questions of foot-care frequency and how importance of the caring required 7-8 
minutes to complete response. 
Objectives: Assessment of foot-care frequency and motivation
9. Sms IVR  
Contents: There  are 10 questions for the assesment of symptoms of acute complication and blood 
sugar level assessment  required 8-9 minutes to complete response 
Objectives:  How to prevent and relief acute complication. 
10.Ga IVR  
Contents: There  are 11 questions of goal attainment of diabetes control and health behavioral change 
required 8-10 minutes to complete response 
Objectives: Assessment of goal achievement.
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CLINICAL EVALUATION OF TLC   
 
Participant Description 

A total of 230 type 2 diabetes patients were recruited at the 
outpatient diabetes clinics of King Chulalongkorn Memorial Hospital 
(KCMH) and Ladkrabang Hospital (LKBH), 6 refused to be enrolled. The 
remaining 224 were randomized.  The intervention and controls group had 
similar characteristic at baselines; however patients in intervention group 
had older age and higher HbA1c level. At 3 months the author collected 
primary outcome data (HbA1c) for 221, and secondary outcome 
measurement for 178 survey data. The participant flow was shown in fig 
4.17.  

 

 
    Fig. 4.17 Flow of participants; KCMH=King Chulalongkorn Memorial Hospital,  

LKBH=Ladkrabang Hospital 
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Three month evaluations, intention to treat number for analysis, the last observation 
were used for missing data.  
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Equal number of intervention and usual care patients failed to 
complete survey data interview through telephone due to telephone 
number changes and unknown reasons, especially in control groups. The 
analyses were conducted as intention to treat basis. The last observation 
data were used for missing data.  

More than a half of participants were female (68.8%) and mean 
age was 55.8(standard deviation 8.8) years. The demographic 
characteristics of intervention and usual care groups were compared in the 
table 4.3, there were statistical significance difference at baseline between 
treatment and usual care groups concerning age, HbA1c level, and 
observed standard of usual care service.  
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Table 4.3 Summary of demographic characteristics of all participants and sub settings 

Characteristics All participants   (n=224) KCMH1 participants (n=83) LKBH2 participants (n=141) 
Tel3 

(n =112) 
UC 4  

 (n=112) 
p(5) Tel 3 

(n=41) 
UC4   

(n=42) p(5 
Tel3 

(n=71) 
UC4 

( n=70) 
p(5 

             
Age(years): 54.25 + 9.08   57.45 +  8.38 .007 58.34 +  7.34       58.47 + 8.37 .940 51.88  + 8.94 56.84  + 8.38 .001 
           
Genders (n, %)    .249   .756   .221 
     female  73 (65.2) 81 (72.3)  27  (65.9) 29 (69.0)  46 (32.6) 52 (74.3)  
     male 39 (34.8) 31 (27.7)  14  (34.1) 13 (31.0)  25 (35.2) 18 (25.7)  
           
Education    .184   .363   .187 
     ≤ primary 71 (63.4) 84 (75.0)  15 (36.6) 20 (47.6)  56 (78.9) 64 (91.4)  
     secondary 14 (12.5) 12 (10.7)  6  (14.6) 9 (21.4)  8 (11.3) 3 (4.3)  
     < bachelor 14 (12.5) 6 (5.4)  10 (24.4) 5 (11.9)  4 (5.6) 1 (1.4)  
     ≥ bachelor 13 (11.6) 10 (8.9)  10 (24.4) 8 (19.0)  3 (4.2) 2 (2.9)  
           
Occupation    .685   .808    
     labor, vendor, 
         agriculturist 

51 (45.5) 43 (38.4)  15  (36.6) 18 (42.9)  37 (52.1) 30 (42.9)  

     employee, officer 6 (5.4) 7 (6.2)  4  (9.8) 3 (7.1)  2 (2.8) 4 (5.7)  
     retired, house wife 52 (46.4) 57 (50.9)  22  (53.7) 21 (50.0)  32 (45.1) 36 (51.4)  
           
Marital status    .662   .422   .251 
     married  80 (71.4) 77 (68.8)  28  (68.3) 32 (76.2)  52 (73.2) 45 (64.3)  
     single, divorced 32 (28.6) 35 (31.2)  13  (31.7) 10 (23.8)  19 ( 13.5) 25 (35.7)  
           
Years of DM 7.80  + 5.84 8.92 + 6.88 .188 10.62 +  7.23 12.04 +  8.24 .408 6.17 +  4.11 7.05 +  5.12 .259 
                
1 KCMH =King Chulalongkorn Memorial Hospital ; 2 LKBH= Ladkrabang Hospital ; 3 Tel-telephone group; 4 UC= usual care group; 5 Sig 0.05 (2 tailed); 
Chi square test for categorical data; t-test  for continuous data;  6 hypoglycemic medication. 

Data are means± SD or number (percent) 
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Table 4.3 (Cont’) Summary of demographic characteristics of all participants and sub settings 

Characteristics All participants   (n=224) KCMH1 participants (n=83) LKBH2 participants (n=141) 
Tel3 

(n =112) 
UC 4  

 (n=112) 
p(5) Tel 3 

(n=41) 
UC4   

(n=42) p(5 
Tel3 

(n=71) 
UC4 

( n=70) 
p(5 

           
DM medication6    .567   .326   .194 
     oral 71 (63.4) 68 (60.7)  21  (51.2) 26 (61.9)  50 (70.4) 42 (60.0)  
     insulin 41 (36.6) 44 (39.3)  20  (48.8) 16 (38.1)  21 (29.6) 28 (40.0)  
           
Comorbidity    .313   .081   .319 
     none 1 (0.9) 3 (2.7)  0  (0) 3 (7.0)  1  (1.4) 0  (0)  
     yes 111 (99.1) 109 (97.3)  41 (100) 39 (92.9)  70 (98.6) 70 (100)  
           
HbA1c baseline (%) 9.33 +  1.67 8.62 + 1.30 <.01 8.68 +  1.37 8.05 +  1.17 .028 9.71 +  1.73 8.96 +  1.28 .004 
           
Body weight (kg.) 67.7 +  15.35 66.46  + 12.46 .449 69.13 + 18.09 70.47 + 11.55 .687 66.9 + 13.60 64.06 + 12.45 .198 
           
Self-efficacy score 74.06 (15.49) 75.45 (14.9) .500 78.61 (15.42) 79.38 (13.93) .815 71.92 (14.76) 73.10 (15.15) .510 
Drug adherence    .172   .964   .122 
     adherence 78 (69.6) 87 (77.7)  35 (85.4) 36 (85.7)  43 (60.6) 51 (72.9)  
     non-adherence 34 (30.4) 25 (22.3)  6  (14.6) 6 (14.3)  28 (39.4) 19 (27.1)  
           
Stage of  sweet diet    .391   .102   .363 
     Precontem- plation 22 (19.6) 18 (16.1)  -  -   16 (22.5) 14 (20.0)  
     Contem-plation 17 (15.2) 9 (8.0)  7  (17.1) 4 (9.8)  10 (14.1) 5  (7.1)  
     Decision 5 (4.5) 8 (7.5)  1  (2.4) 0 (.0)  5  (7.0) 7  (10.0)  
     Action 29 (25.9) 33 (29.5)  8  (19.5) 7 (17.1)  27 (38.0) 23 (32.9)    
     Maintenance 39 (34.8) 44 (39.3)  25 (61.0) 30 (73.2)  13 (18.3) 21 (30.0)  
             

1 KCMH =King Chulalongkorn Memorial Hospital ; 2 LKBH= Ladkrabang Hospital; 3 Tel-telephone group; 4 UC= usual care group; 5 Sig 0.05 (2 tailed); 
Chi square test for categorical data; t-test  for continuous data;  6 hypoglycemic medication. 

Data are means± SD or number (percent) 
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The demographic characteristics of individuals between sub settings 
were also compared. The healthy behaviors including sweet diet control, 
drug adherence, and regularity of foot-care between the 2 settings were 
significantly different (p= .035, .002, and 0.006 respectively); patients of 
KCMH setting are likely to have healthy behaviors than those   of LKBH. 
 

Intervention Effects 

1. Intervention calls 
 

The average of completion responses were 1042 calls (398 of 
completion responses with extreme value, and 626 of completion response 
without extreme value) over 12 weeks. The detailed response of subgroup 
by setting was shown in table 4.4. There was no significant difference of 
number of completion responses or time use between groups. 
 
Table4.4  Summary of the TLC and educator calls over 12 weeks 

Parameter 
Setting 

KCMH1  
(n=41) 

LKBH2 
(n=71) 

Total 
(n=112) 

     
Number of calls with extreme value     
     Mean +  SD 3.57 +  2.61 3.54 +  2.57 4.55 +  2.47 
     Total calls 143  228  398  
   
No. calls without  extreme value   
     Mean +  SD 5.55 +  3.06 5.61 +  3.65 5.58 +  3.44 
     Total calls 222  404  626  
    
Time use (minutes)    
     Mean +  SD 127.77 +  98.01 149.4 +  311.50 141.68 +  256.03 
     Total calls 5110  10758  15868.90  
Educator follow up    
     Mean +  SD 2.92 +  1.44 2.53 +  1.48 2.67 +  1.46 
     Total calls 120  180  300  
    
1 KCMH =King Chulalongkorn Memorial Hospital ; 2 LKBH= Ladkrabang Hospital 
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2. Primary outcome: HbA1c change 
 
2.1 Comparison of mean HbA1c change  

    Overall results by unadjusted analysis (shown in table 4.5), the 
average end point HbA1c among intervention group significantly lowered 
than usual care group. The change of HbA1c level between groups was 
significantly different, among participants of LKBH in particular. There 
was no significant difference between the intervention and usual care 
group among individuals of KCMH setting. 
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Table 4.5 Comparison of glycemic change (3th month - 0th month) between intervention and usual care groups 

Parameter 
All participants   (n=224) KCMH1 participants (n=83) LKBH2 participants (n=141) 

Tel3 
(n =112) 

UC 4  
 (n=112) 

Tel 3 

(n=41) 
UC4   

(n=42) 
Tel3 

(n=71) 
UC4 

( n=70) 
           
HbA1c(%)            
     Baseline 9.33 + 1.67   8.62 +  1.31 8.68 +  1.37  8.05 + 1.17 9.71  + 1.73 8.96  + 1.28 
     3th month 8.91 + 1.52   8.86 +  1.65 8.55 +  1.17  7.85 + 1.46 9.12  + 1.53 9.46  + 1.53 
     Change* -0.42 (-.71, -.13 ) 0.24 (-.01,-.49) -0.13 (-.62, .36) -0.2 (-.51,.12) -0.59 (-.95,-.24) 0.50 (.1, .84) 
             
Difference in HbA1c change(%)**         
     Magnitude  -6.66 (-0.28, -1.03)  0.07  (-0.65, 0.50)  -1.09  (-0.60,- 1.57)  
       
     p-value***   <0.001    0.40    0.01    
             
1 KCMH =King Chulalongkorn Memorial Hospital ; 2 LKBH= Ladkrabang Hospital; 3 Tel-telephone group; 4 UC= usual care group 
* HbA1c(%) at 3th month -  HbA1c(%) at 0th month or baseline 
** Change in telephone group – Change in usual care group 
***alpha = 0.025 one tailed significance 

Data are means ± SD or means (95% confidence interval) 
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Table 4.6 Effect of intervention on HbA1c change (3th month-0th month) value, adjusted for hemoglobin A1c level and age at baseline, and 
study settings, by multiple regression analysis 

Independent variable 
Pooled results 

(n= 224) 
Chulalongkorn 

(n=83) 
Ladkrabang 

(n=141) 
  Β3 (95% CI)  Β3 (95% CI)  Β3 (95% CI) 
     
Constant 4.66 (3.04,  6.27) 3.37 (3.19,  8.12) 5.04 (2.99,  7.08) 
Intervention  (no vs. yes) -0.38 (-0.73,  -0.02) 0.35 (-0.18,  0.87) -0.79 (-1.24,  -.32) 
HbA1c baseline -0.46 (-0.57,  -0.34) -0.44 (-0.64, -0.24) -0.46 (-0.60,  -0.31) 
age -0.01 (-0.34, 0 .01) -0.04 (-0.07, 0.01) -0.01 (-.03,  0.01) 
Study setting (CU1 vs. LKB2) 0.51 (0.13,  0 .88) - - - - 
     
1 KCMH =King Chulalongkorn Memorial Hospital ; 2 LKBH= Ladkrabang Hospital;  
3 Magnitude of HbA1c change(%) 
*p < 0.05 significance. 
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2.2 Multiple regressions 
 
Pooled results, by multiple regression analysis (shown in table 

4.6), adjusted for baseline of age and HbA1c levels, and settings, the 
regression coefficient of treatment effect (β) was - 0.380% (95% CI, -0.73 
to -0.02) which was statistically significant. HbA1c level at baseline and 
setting of medical services significantly influenced the average of end 
point HbA1c change (-0.459 and -0.51% of multiple regression 
coefficient; 95% CI, -0.57 to -0.34, and 0.13 to 0 .88 respectively). The 
higher HbA1c level at baseline, the more HbA1c decrease was observed at 
the end point.  

Sub setting analysis, after adjustment for baseline (HbA1c 
baseline, and age), there was only significant effect of treatment on the 
end point HbA1c change among the patients of Ladkrabang setting, -0.788 
multiple regression coefficient with 95% CI, -1.24 to -0.32. 

 
3. Secondary outcomes:  

The change of self-efficacy (SE) and diabetes related quality 
(DQOL) of life scores were compared at the end point by t –test between 
treatment group and usual care among all participants and sub settings; 
and healthy behavior changes were compared within group  
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Table 4.7 Comparison of self-efficacy and DQOL score change (3th month-0th month) between intervention and usual care groups 

Parameter 
Pooled results KCMH1 LKBH2 

Tel3 
(n=112) 

UC 4

(n=112) 
Tel 3

(n=41) 
UC4 

(n=42) 
Tel3 

(n=71) 
UC4

(n=70) 
           
Self-efficacy                       
    Month 0 74.21 + 15.26 75.45 + 14.95 79.02  + 15.12 79.38 + 13.93 71.43 + 14.71 73.10 + 15.15 
    Month 3 80.59 + 12.81 73.58 + 13.87 88.21  + 10.25 76.35  + 11.18 76.19 + 12.10 71.90 + 15.08 
    Change* 6.38 (3.96 ,8.80) -1.86 (-2.96, -.77) 9.19 (4.89,13.49 ) -3.029 (-5.86,-.18) 4.75 (1.84 , 7.67) -1.17 (-1.67, -.67) 
       
Difference in  change of self-efficacy score**     
     Magnitude  8.24 (5.60, 10.89) 12.22 (7.16, 17.26)  5.92 (2.97, 8.88)  
      

     p-value***   <0.001  <0.001   <0.001  
       
Diabetes quality of life       
    Month 0 53.21 + 8.01 53.01 + 7.77 53.85 + 9.08 55.04 + 8.16 52.84 + 7.37 51.80 + 7.31 
    Month 3 57.75 + 5.87 52.69 + 7.07 57.90 + 4.61 55.20 + 5.89 57 + 6.15 51.00 + 7.26 
    Change* 4.53 (.67, 3.20) -0.32 (-1.02,0.37) 4.04 (1.41,6.68) 0.48 (1.2,2.22) 4.81 (3.30,6.33) -0.80 (-1.21, -.39) 
       
Difference in  change of Diabetes quality of life score**     
     Magnitude  5.75 (3.35, 6.35) 3.56 (4.70,6.66)  5.61 (4.05, 7.18)  
       
     p-value***   <0.001  0.012   <0.001  
        
1 KCMH =King Chulalongkorn Memorial Hospital ; 2 LKBH= Ladkrabang Hospital; 3 telephone group; 4 usual care group 
* Value at 3th month -  Value at 0th month or baseline 
** Change in telephone group – Change in usual care group 
***alpha = 0.025 one tailed significance 

Data are means ± SD or means (95% confidence interval) 
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3.1 Mean changes of SE and DQOL 

Mean of SE and DQOL scores of the pooled results and setting 
profile showed significantly increased. Comparison mean change between 
intervention group and usual care group were significantly different as 
shown in table 4.7 

 3.2 Behavior changes 
 
  The stages of health behavioral change at the end point were 

compared within groups. The pooled results of all participants were 
summarized in table 4.8, and the results sub setting groups were compared 
in the table 4.9. The stages of behavior including stage of sweet diet 
control and regularity of foot-care likely showed positive change, even no 
significance, from pre-action to action stage. The drug adherent behavior 
significantly changed from non-adherence to adherence in both 
intervention and usual care groups.  
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Table 4.8 Comparison of stages of health behavioral change (3th month-0th month), within group of all participants 

Stage of behavior 
Tel. group1  

(n=112) 
UC group2 

(n= 112) 
0th month 3rd month p-value* 0th month 3rd month p-value* 

       
Sweet diet control   .227   0.824 

     Pre-action 44  (39.3) 39  (34.8)  35  (31.2) 33  (30.4)  

      Action 68  (60.7) 73  (65.2)  77  (68.8) 78  (69.6)  
       
Foot-care    1.00   0.238 

     Pre-action 28  (25.0) 28  (25.0)  21  (19.0) 15  (13.6)  

     Action 84  (75.0) 84   (75.0)  91  (81.0) 97  (86.4)  

Med adherence   0.013   0.035 

     Non- adherence 34    (30.4) 23  (20.5)  25  (22.5) 14  (12.5)  

     Adherence 78    (69.6) 89  (75.5)  87  (77.7) 98  (87.5)  
       
1 telephone group; 2 usual care group 
*McNemar, **pre-action (pre-contemplation, contemplation, and decision), action (action and maintenance). 
Data are frequency (percent)
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 Table 4.9 Comparison of health behavioral changes (3th month-0th month), of sub setting participants ( Chulalongkorn  and Ladkrabang 
settings ) 

Stage of 
behavior change 

KCMH1 LKBH2 
Tel3 UC4 Tel3 UC4 

0th month 3rd month 0th month 3rd month 0th month 3rd month 0th month 3rd month 
         
Carbohydrate control         
     Pre-action 13 (31.7)   8 (19.5) 9 (21.4)  4 (9.5) 31 (43.7) 31 (43.7) 26 (37.1) 29 (41.4) 
     Action 28 (68.3) 33 (80.5) 33 (78.6) 38 (90.5) 40 (56.3) 40 (56.3) 44 (62.9) 41 (58.6) 
         
     P-value*** 0.180 0.062 1.00 0.607 
         
Foot-care         
     Pre-action   6 (14.6)   6 (14.6) 4   (9.5)    1 (2.40) 22 (31.0) 22 (31.0) 17 (24.3) 14 (20.0) 
     Action 35 (85.4) 35 (85.4) 38 (90.5) 41 (97.6) 49 (69.0) 49 (69.0) 53 (75.70 56 (80.0) 
         
     P-value*** 1.00 0.250 1.00 0.607 
         
Med adhere         
     Non Adhere   6 (14.6)   5 (12.2) 6 (14.3) 4 (9.5) 28 (39.4) 18 (25.4) 19 (27.1) 10 (14.3) 
      Adhere 35 (85.4) 36 (87.8) 36 (85.7) 38 (90.5) 43 (60.6) 53 (74.6) 51 (72.9) 60 (85.7) 
         
     P-value*** 1.00 0.667 <0.01 0.049 
     
1 KCMH =King Chulalongkorn Memorial Hospital ; 2 LKBH= Ladkrabang Hospital; 3 telephone group; 4 usual care group 
*McNemar, **pre-action (pre-contemplation, contemplation, and decision), action (action and maintenance); ***two tailed alpha = 0.05. 
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The additional analysis of logistic regression explored that the intervention had 

no effect on decreasing risks of uncontrolled HbA1c (>=7).  Except the effect of 

different medical service settings,  there were not significantly decreased risks of 

uncontrolled HbA1c (>=7), even though adjusted odd ratio among individuals in 

intervention group of LKB   sub setting was lowered as shown in table 4.10. 
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Table 4.10   Adjusted odd ratio (OR) for risks of uncontrolled HbA1c (>= 7), using multiple logistic regression analyzed by settings 

Independent variables 
All settings 

(n=224) 
KCMH1  
(n=83) 

LKBH2  
(n=141) 

Adjusted OR (95% CI) Adjusted OR (95% CI) Adjusted OR (95% CI) 
     
Intervention(1) 1.16 (0.38, 1.51) 1.48 (0.41, 5.31) 0.50 (0.03,  6.55) 
HbA1c baseline 1.12 (0.72, 1.75) 1.21 (0.69, 2.11) 1.03 (0.49,  2.15) 
age 0.96 (0.90, 1.03) 0.94 (0.87, 1.02) 1.00 (0.88, 1.15) 
Setting( 2) 6.92 (1.79, 26.68) - - - - 
     
1 KCMH=King Chulalongkorn Memorial Hospital ; 2 LKBH= Ladkrabang Hospital 
(1) Usual care = 0, telephone group =1; (2) Chulalongkorn =0, Ladkraban 
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ACCEPTABILITY	TO	TLC	
  

 Adherence to TLC 

  
The data were collected from the system report. The number of 

participants adhered to 10 QA IVR delivery and total time utilization are 
summarized in table 4.22 The system delivered totally 1120 calls, the 
completion responses were 681 calls. Among 683 completion response, 
25.9% of participants completed response above 50% of 681 calls, and 
46.4 % of participants completed response above 80% of 681 completion 
response with 4170 minutes of time utilization.  In contrast, 15 individuals 
refused response during intervention. Total time utilization among 97 
individuals during 10 QA IVR interventions was 6189 minutes (see table 
4.11).  The highest QA IVR response rate was medication QA IVR set. 
There were no associations between glycemic level or years of disease 
and amount of responses.  Bivariate analysis indicated that almost none of 
socio-demographic characteristics excepting marital status were 
associated with amount of system utilization, both the number of 
completion responses and total time utilization. 

 
Table 4.11  Number of adherence of completion responses to 10 Q&A IVR delivery 

and time  utilization by adherent groups (% of completed response) 

Levels (%) of completed 
response to system calls 

Participants 
(N: %) 

Number of completion 
response calls; 

mean (SD) 

Time use in 
minutes; 

mean(SD) 
    
 non-response,                     
     0 %                                 

15 (13.4) - - 

    

 poor response,                    
     10% - 40 %                     

16 (14.3) 2.75 (1.06) 24.56 (9.75) 

    
 Intermittent response,         
     50% - 70%                      

24 (25.9) 6.1 (0.86) 56.07 (15.26) 

    
 Adherence,                         
     80% - 100%                    

52 (46.4) 
 

8.8 (0.776) 80.10 (19.70) 

    
Total 112 (100) 6.08 (3.29 ) 55.26 (33.01) 
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Global Satisfaction, Usefulness and Future Participation 
 

Ninety five of one hundred and twelve individuals in randomized 
arm responded to satisfaction survey through telephone at 6th- 7th week 
interval of intervention. Overall (table 4.12), 75.9% of 95 respondents 
reported satisfaction with the TLC (38.9% were very satisfied and 42% 
were moderate satisfied). 90.6% reported usefulness of the TLC (49.5% 
reported very usefulness, 41.1 reported moderate usefulness).  81.2%   of 
total responders committed participating in the future automated program. 

 
Table 4.12  Summary of global satisfaction, usefulness and future participation 

Single question 
 Satisfaction level (n=95) 

very 
satisfied 

moderate 
satisfied 

neither moderate 
dissatisfied 

very 
dissatisfied 

Global 
satisfaction 

38 (33.9) 47 (42.0) 7 (6.2) 1 (0.9) 2 (1.8) 

      
Usefulness 47 (49.5) 39 (41.1) 7 (7.4) 1 (1.1) 1 (1.1) 
      
Future 
participation 

Yes 
91 (81.2) 

No 
4 (3.6) 

   

  
Data are frequency (percent) 

 

Perception of Easiness, Helpfulness and Emotion with TLC 
 

The report of perception of easiness, helpfulness and emotion with 
TLC are summarized in table 4.13. Overall, perception of easiness of 
language understanding, voice clarity, dialog speed, and easiness of 
pressing telephone button, the respondents reported mostly and always 
positively perceived easiness with the TLC calls. The report of 
helpfulness perception, a chance of telling your illness, getting new 
knowledge, and reminding behavior change attempt were similar to 
easiness perception. Overall, emotion of happiness, fun, and acceptance to 
the length of conversation were mostly and always positive. No 
significant difference of the perception between respondents of the two 
study settings. Bivariate analysis indicated significant correlation between 
time use and total emotion scores (r =0.40, p=0.00), or total helpfulness 
scores (r=0.37, p=0.00). 
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Table 4.13  Perception of easiness, helpfulness, and emotion 

 Perception level (n=95) 
always mostly sometimes rarely never 

How many calls do you perceive easiness  with    
     Language understanding 76 (67.9) 15 (13.4) 3 (2.7) 0 (0.0) 1 (0.9) 
     Voice clarity 75 (67.0) 13 (11.6) 5 (4.5) 1 (0.9) 1 (0.9 
     Dialog speed 78 (69.6) 12 (10.7) 4 (3.6) 1 (0.9) 0 (0.0) 
     Pressing button  of telephone  67 (59.8) 11 (9.8) 12 (10.7) 3 (2.7) 2 (1.8) 
     
How many calls do you perceive helpfulness of these items?     
     Get more attention from doctors 24 (30.4) 46 (41.1) 10 (8.9) 2 (1.8) 3 (2.7) 
     Get more new knowledge 240 (35.7) 40 (35.7) 11 (9.8) 1 (0.9) 3 (2.7) 
     Reminding self-care management 44 (39.3) 40 (35.7) 6 (5.4) 2 (1.8) 2 (1.8) 
      
How many calls do you feel positive emotion?     
     Happiness 27 (24.1) 42 (37.5) 24 (21.4) 0 (.0) 2 (1.8) 
     Fun 22 (19.6) 36 (32.1) 31 (27.7) 3 (2.7) 3 (2.7) 
     Acceptance to length of conversation 30 (26.8) 52 (46.4) 8 (7.1) 3 (2.7) 2 (1.8) 
      
Data are frequency (percent) 
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Suggestion from An Opened-End Question 
 

 The comments obtained from a final open-ended question 
including, need of call - in service to assess their interesting information, 
some technical telephone problems to be fixed such as the system not 
proceeding after their identification number entering, and light music 
during questionnaire intervals. Several said “it is fine but I cannot respond 
regularly because I am busy, or forget bringing their telephone. A few said 
“the information in the TLC is not new but it is good for reminding”



 
CHAPTER V 

 
DISCUSSION AND CONCLUSION 

 
 
DISCUSSION 
 
 The current diabetes TLC is outbound calls (the system calls the 
users only). There are three modules which provide long-distant 
diversified DSME curriculum including general diabetes knowledge IVR 
module for education delivery of general diabetes self-care management, 
suggestive IVR module, and 10 sets of QA IVR module. The varieties of 
subtopics in suggestive IVRs and 10 QA IVR sets provide educators to 
arrange specific education modules for targeted groups such as unhealthy 
dietary behavior, exercise behavior, foot-care problem, etc.   
 

In particular, QA IVR sets could be used as both tailored 
educational and assessment tools. The one-call design of QA IVR fits the 
behavioral objectives, or attitudes and barriers. The range of duration of 
one QA IVR call is 6- 18 minutes, covering all of the content, which are 
mostly accepted by the participants. TLC has been designed to provide 
on-going call-out over 30 weeks. The previous study reported that the 
optimal duration of intervention for positive behavior change was 24 
weeks; there were no further change during 24 weeks and 52 weeks (King 
et al., 2004). Not only the duration of the program varies, but the schedule 
contact within this time period varies 1 -3 times per week. However, this 
study has not directly compared the outcomes of the program with the 
difference of completion response frequency.  

 
The software, controlled computer, provides flexibilities of the 

stored knowledge bank improvement, call schedules, duration of 
intervention, and alerting system problem and participant responses, 
progress note web-page as well. Moreover, the system offers 10 
educators’ simultaneous access of user’s reports; it also produces report of 
daily calls completed, calls partially completed, and other calls to be 
reviewed by the administrator and educators. 
 
 Most study participants reported that they were satisfied with the 
program and regarded its usefulness and helpfulness on awareness, 
understanding, and reminding behavior change attempts, and 81.2% are 
willing to participate in the next program. The system also reported 
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moderate to high levels of the system usability of the participants, and 
amount of responses and time utilization. There were neither significant 
differences of both system utilization and satisfaction between participants 
of different settings, nor significant association between demographic 
characteristics of participants and system use. The rating scores of 
easiness, helpfulness and emotion with the calls were significantly 
correlated with time utilization. The findings were similar to other studies 
(Glanz et al., 2003; Piette, 2000b). This report showed the feasibility of 
the TLC as an educational and assessment tool for diabetes Thai patients, 
particularly for primary and secondary care, inadequate DSME area. 
  
 The pooled results, short-term effect, of this randomized controlled 
trial, suggest that the 10 sets of QA IVR delivered assessment and tailored 
diabetes education with educator follow up improve mean of HbA1c 
reduction with the - 0.380 % (p=0.035, -0.73 to -0.02 of 95% CI) 
magnitude, after adjustment of age, clinical settings and baseline HbA1c, 
which is meaningful to diabetes chronic complication risk reduction 
(Toobert, et al., 2003). The finding showed the effect of HbA1c baseline 
level, 0.459 (p<.001, -0.57 to  -0.34 of 95% CI) regression coefficient, 
influenced HbA1c decrease, the higher baseline level the more HbA1c 
decrease, which is regression to the mean similar to the previous studies 
(Piette, et al., 2001).  
 

Overall, there were some improvements of stages of healthy 
behavior including sweet diet control, regular foot-care, though the effects 
on behavior change moving from pre-action stage to action stage were not 
significant change difference. The drug adherence was moving better in 
both groups. The self-efficacy and diabetes quality of life in the 
intervention group were improved significantly (p<0.01; 5.60 to 10.89 and 
3.35 to 6.35 of 95% CI respectively). The theory of self-efficacy proposes 
that patients’ confidence in their ability to perform health behaviors 
influences which behaviors they will engage in (Bandura, 1977; Lorig and 
Holdman, 2003). The research in diabetes demonstrates mixed results for 
intervention that attempt to improve self-management behavior through 
improved self-efficacy (Glasgow, Toobert, and Gilette, 2001; Krichbaum , 
Aarestard , and Buethe, 2003; Maddigan et al., 2004).  

 
Sub setting analysis, the author found the effect of setting 

difference, the magnitude of setting difference on HbA1c change level 
was 0.51% ( -0.57,  -0.34 of 95% CI) (KCMH setting as the reference) ; it 
means that clinical service of KCMH could provide better reduction of 
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HbA1c  than clinical service of LKBH. This factor may be influenced by 
different standard of usual care practice, and the different context of 
patient’s environments shown at baselines of the higher stage of sweet 
control, and drug adherent behaviors of KCMH patients; moreover the 
location of the KCMH located in the heart of the city, and being an 
affiliated to Faculty of Medicine encouraging patients more chance of 
gaining health motivation from social environments, which complied with 
the social cognitive theory (Glanz, Rimer, and Lewis, 2002). The effect of 
telephone program on KCMH group did not show significant difference 
(0.35% mean change of HbA1c; -0.18 to 0.87 of 95% CI) between 
intervention and usual care group; in contrast, there were significant 
effects on the intervention group of LKB setting (-0.788 % mean change 
of HbA1c; -1.24 to -.32 of 95% CI). This study found individuals of 
KCMH had higher readiness of healthy action stage than of LKBH at 
baseline. According to trans-theoretical model, the previous study 
reported that individuals in the action stage showed readiness of better 
self-management than pre-action groups (Peterson & Hughes, 2002). 

 
 One of impressive contribution of this study is its implementation 
within a health care system, LKBH setting in particular, which many 
patients have low education and income and a few primary physicians 
responsible for a large number of patients. Intervention such as the one the 
author evaluated may improve public providers’ ability to serve more 
patients using few staff. It is encouraging that this system appeared to be 
strongly effective among patients at primary or secondary care settings 
residing in the poor communication of health information as the study 
reported. However, this study does not suggest that TLC can replace 
clinical vigilance or the provider-patient relationship that is central to 
diabetes care. The TLC is a way to augment service delivery in primary 
care settings. The encounter between patients and clinicians is the 
important way to uncover problems that cannot do by even sophisticated 
TLC assessment algorithm, and the relationship between physician-patient 
is therapeutic.  
 
 

Limitation 
 

There are some limitations to this study including system bug in 
early stage of program running due to telephone line systems, and 
negative attitude of participants to telephone call abuse. Because of 
political crisis, the study program was delayed and shortened duration of 
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recruitment time. And this type of technology is novel to the participants 
which requires times in explaining, recruiting and getting used to the 
system. Moreover, some patients changed their telephone numbers, 
without notice, but it is weakness of out-bound TLC. A few would like to 
call in to further diabetes information assessment at their convenient time. 
The reporting system, some extreme values, and summary reports, were 
not worked properly and required improvement. Generalizability of script 
contents of this study may not be appropriate for patients with the high 
standard care such as those of KCMH, it therefore needs special design. 
Another IVR technology including speech recognition (patients speak, the 
system recognizes patients’ words), instead of pressing telephone keys, 
may be considered for next development. 
 

The limitations concerning efficacy study included two extreme 
different setting sizes and standard usual care, and difficulty of participant 
recruitment. Recruitment and data collection in the setting of a medical 
school were more complicated than a secondary care setting. Patients of 
the medical school might be saturated with many research studies. 

  
The educator follow up services was provided by a single educator 

which followed up calls probably delayed 2-3 weeks in some cases. The 
extreme value reported by system had minor errors which the educator 
had revised them manually before contacting with patients. 

  
The primary outcome measurement, HbA1c, was collected from 

recorded data including medical record or retrieved from database causing 
some missing data for patients’ height, lipid profile and physical 
examination; medical visit were based on usual care of physicians. For the 
next study, it should be considered the standardized central laboratory for 
HbA1c measurement, and arrangement of clinical teams to conduct 
physical examination. The secondary outcome measurements were self-
reported, which patients may reported more favorable outcomes, 
particularly in the intervention group; missing data occurred in usual care 
is higher than intervention group.  

 
 

CONCLUSION 
 

This study is the prototype development of diabetes telephone-
linked care (TLC) with an educator follow up for Thai; it is a step forward 
in response to the need of diabetes self-management for type 2 diabetes 
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patient education (DSME). The report showed the feasibility of this 
prototype TLC as an alternative DSME delivery  or a supplementary 
following group education, which could be extend to the pre-diabetes and 
new known cases. The study of its effect was just a preliminary and short-
term evaluation shown its add-on effect of glycemic control in a primary 
care and secondary care setting. Suggestions for further system 
development are call-in service combination, considering speech 
recognition technology, and regularly updating scripts which will be 
changed as the advances of diabetes treatment.  

 
For generalizability, it needs further investigations of the TLC 

efficacies including extending in pre-diabetes and new known cases, 
effective long-distance education tools, long term efficacy of diabetes 
self-care improvement, glycemic control, as well as its cost-effectiveness. 
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แนวทางการให้คาํปรึกษาทางโทรศัพท์ 

ข้อควรปฏบิตัใิการตดิต่อทางโทรศัพท์  

1 การเตรียมตวัก่อนติดตอ่กบัผู้ ป่วย   เจ้าหน้าท่ีให้คําปรึกษาจะต้องทบทวนประวติัผู้ ป่วยท่ีต้องติดตอ่  
ทําเคร่ืองหมายข้อมลูสว่นตวัท่ีสําคญัซึง่อาจเป็นสิง่ท่ีต้องคํานงึในขณะให้คําปรึกษา เช่น สถานภาพใน
ครอบครัว เศรษฐานะ ระดบัการศกึษา การใช้สารเสพติด ประเด็นสขุภาพ หรือ พฤติกรรมท่ีต้องสนทนา 

2  ขัน้ตอนการสนทนาทางโทรศพัท์   
 2.1  กลา่วแนะนําตนเองกบัผู้ ป่วย และอธิบายเหตผุลท่ีโทรศพัท์ติดตอ่กบัผู้ เป็นเบาหวาน 
 2.2  ทบทวนเก่ียวกบัโครงการสนบัสนนุการดแูลตนเอง เพราะผู้ ป่วยบางรายอาจจําไมไ่ด้ ทบทวน

ให้ผู้ ป่วยทราบว่าเจ้าหน้าท่ีสขุภาพโทรศพัท์มาเพ่ือให้บริการสขุภาพในระหวา่งท่ีผู้ ป่วยยงัไม่ถงึเวลาพบแพทย์
และให้ข้อมลูเพิ่มเติมเพ่ือการดแูลสขุภาพอยา่งสม่ําเสมอ  ชีแ้จงให้ผู้ ป่วยทราบวา่เจ้าหน้าท่ีสขุภาพอาจ
โทรศพัท์ติดตอ่มาอีกในโอกาสต่อๆไป ทัง้นีข้ึน้กบัคําตอบของผู้ ป่วยท่ีเราได้รับจากระบบโทรศพัท์อตัโนมติั   
ดงันัน้ผู้ เป็นเบาหวานอาจได้รับโทรศพัท์จากเจ้าหน้าท่ีสขุภาพจํานวนแตกตา่งกนั 

 2.3 สร้างความสมัพนัธ์กบัผู้ ป่วย และทําให้ผู้ ป่วยไว้วางใจ รู้สกึสบายใจท่ีต้องให้ข้อมลูเก่ียวกบั
พฤติกรรมการดแูลสขุภาพของตนเองอยา่งตรงไปตรงมา ซึง่วิธีการปฏิบติัควรเป็นดงันี ้

1) สนทนากบัผู้ ป่วยอยา่งสภุาพ ไม่สัง่การ 
2)  หลีกเล่ียงการใช้สํานวนภาษท่ีสอ่วา่บงัคบัผู้ ป่วย เช่น เล่ียงการใช้คําวา่ “ คณุต้องทํา…” หรือ 

“ คณุต้องไมทํ่า…………” 
3) ใช้คําถามปลายเปิดในการสนทนาเช่น “ คณุมีวิธีปฏิบติัอยา่งไร”  หรือ “กรุณาเลา่

เก่ียวกบั……….” 
4) ให้ข้อมลูกลบัอย่างสภุาพและสร้างสรรค์ 

2.4  กลา่วถงึข้อมลูสขุภาพท่ีได้รับครัง้ลา่สดุ 
1) ใช้สํานวนภาษาท่ีไมก่ลา่วหาผู้ ป่วยอนัจะนํามาซึง่การถกเถียงเพ่ือปกป้องตนเองจากผู้ ป่วย  

เช่น ควรพดูวา่ “ ดิฉนัได้สงัเกตคําตอบของคณุในครัง้ท่ีแล้วพบว่า………..” 
2) ถ้าพบวา่ผู้ ป่วยมีปัญหาหลายประเดน็ ควรให้ผู้ ป่วยเลือกวา่จะสนทนาในประเดน็ใดในการ

สนทนาครัง้นี ้
3) ประเดน็ท่ีควรติดตามคือประเด็นท่ีวิกฤตท่ีสดุ 
4) ประเมินความคิด ความรู้สกึ การปฏิบติัตน และความเก่ียวกบัประเดน็ท่ีได้รับจากรายงานท่ี

ผา่นมา  ตวัอยา่งคําถาม เช่น “คณุคิดอยา่งไรเก่ียวกบั……….” “  คณุเคยได้ยินเก่ียวกบั………อยา่งไรบ้าง” 
5) ถ้าผู้ ป่วยไมป่ฏิบติัตนเองตามท่ีควรจะปฏิบติั เช่น ไมอ่อกกําลงักาย  ควรตัง้คําถามเพ่ือให้

ความช่วยเหลือ  ตวัอยา่งคําถาม เช่น ‘อะไรท่ีจะช่วยให้คณุปฏิบติั……………….”   ” ลองคิดดวู่าผลจะเป็น
อยา่ไรถ้าคณุปฏิบติั…………… “ 

2.5 อ้างอิงแนวทางมาตรฐานในการรักษาเสมอเม่ือต้องตอบคําถามเก่ียวกบัการรักษา 
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2.6 กระตุ้น เน้นให้ผู้ ป่วยตระหนกัเสมอวา่ การดแูลตนเองมีความสําคญัอยา่งย่ิงต่อการควบคมุ
โรค และผู้ ป่วยเป็นบคุคลท่ีสําคญัท่ีสดุท่ีจะดแูลตนเองและในการควบคมุโรค ตวัอยา่งประโยคท่ีควรพดู เช่น 
“เราเข้าใจวา่คณุกําลงัปฏิบติัตวัเพ่ือควบคมุนํา้ตาล เราจะรอฟังความคืบหน้าในครัง้ตอ่ไป”  หรือ “ ในการไป
พบแพทย์ครัง้ต่อไป  คณุคงมีสขุภาพท่ีดีขึน้ไปอวดแพทย์ท่ีดแูลรักษาคณุแน่ๆ  หากคณุพยายามดแูลการกิน
อาหาร หรือออกกําลงัอยา่งสม่ําเสมอ” 

2.7 ให้การแทรกแซงโดยใช้เทคนิกการเจารจาตอ่รอง ไมส่ัง่การ   สนทนาเก่ียวกบัการ
ตัง้เป้าหมายของระยะสัน้ท่ีจะเกิดจากการปรับพฤติกรรม  และสง่เสริมให้ผู้ ป่วยวางแผนการกระทําโดย
กระตุ้นให้ผู้ ป่วยเป็นผู้ คิดเอง   แตไ่มส่ัง่การหรือวางข้อกําหนดให้ผู้ ป่วย เช่น “ เราคิดวา่ท่ีผา่นมาคณุอาจมี
งานยุง่  แต่คณุคิดวา่จะดีไหมถ้าคณุอาจจะเร่ิมต้นทํากิจกรรมในสปัดาห์นี”้ 

2.8 การกําหนดเป้าหมายของพฤติกรรมให้กําหนดเป็นขัน้บนัใดอย่างชดัเจน เป้าหมายแตล่ะขัน้ผู้
ปฏิบติัยอมรับว่าเป็นไปได้ท่ีจะบรรล ุ ตวัอยา่งของเป้าหมายการกินอาหารมนัควรไมเ่กิน 3 ตอ่สปัดาห์ แทน
การงด 

2.9 ประเมินความเข้าใจของผู้ ป่วย 
2.10 ถามความต้องการคําปรึกษาเพิ่มเติม 
2.11 ทบทวนสทิธิผู้ เป็นเบาหวานท่ีเข้ร่วมโครงการสง่เสริมสขุภาพจะได้รับการเย่ียมเยียนผา่นทาง

โทรศพัท์อตัโนมติัเป็นระยะๆ 
2.12 กลา่วขอบคณุ 

3 สรุป   ก่อนการยติุการสนทนา ควรสรุปปัญหาและแนวทางแก้ไข แผนการ ร่วมกบัผู้ ป่วย จดบนัทกึ เพ่ือ

การติดตามครัง้ตอ่ไป และทบทวนวา่ผู้ ป่วยจะได้รับการติดตามเย่ียมผา่นระบบโทรศพัท์อตัโนมตัิ
ร่วมกบัการตดิตอ่กลบัเช่นนีเ้ป็นระยะ ๆ  ในช่วงทียงัไมถ่งึกําหนดพบแพทย์ และขอความ
ร่วมมือในการตอบรับโทรศพัท์ 

 
หลักการให้คาํปรึกษาโภชนาการที่เหมาะสม 

 วัตถุประสงค์:  
ประเมินลกัษณะอาหารท่ีผู้ ป่วยกินเป็นประจํา  ถ้าพบปัญหา  ให้ประเมินอปุสรรคตอ่โภชนาการท่ี

เหมาะสม ประเมินความพร้อมท่ีจะเปล่ียนแปลงพฤติกรรมการบริโภคอาหารสขุภาพ  ให้ความรู้เพ่ือให้ผู้ ป่วย
ยอมรับความสําคญัของการบริโภคอาหารสขุภาพเพ่ือการควบคมุโรค 
ตัวอย่างการตัง้คาํถาม 

1. อาหารหมวดแป้งท่ีคณุกินประจําคืออะไร  
2. คณุปรุงอาหารให้ตนเองหรือ ปรุงให้คนในครอบครัว 
3. คณุกินอาหารวนัละก่ีมือ้ 
4. ช่วยเลา่วา่เม่ือวานนี ้คณุกินอะไรบ้างเป็น อาหารเช้า กลางวนั และมือ้เยน็ 
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ถ้าพบว่าผู้ป่วยกนิขนมหวานมาก 
 คําแนะนํา: “ คณุไมจํ่าเป็นต้องงดอาหารหวานอยา่งสิน้เชิง  เพียงแต ่กินจํานวนน้อยและนานๆครัง้ 
อนัดบัแรกกินอาหารหวานเป็นสว่นหนึง่ในมือ้อาหารหลกั   เพราะจะช่วยให้คณุกินอาหารหวานในปริมาณ
น้อยและระดบันํา้ตาลจะไมส่งูขึน้อยา่งเฉียพลนั  นอกจากนีค้ณุควรลดอาหารแป้งในมือ้อาหารหลกัลงด้วย  
และคณุควรกินสารให้ความหวานแทนนํา้ตาล    คณุไมค่วรกินอาหารหวานเด่ียวอยา่งเดียวหรือกินเป็นของ
วา่ง เพราะจะทําให้คณุกินอาหารหวานในบริมาณมาก และระดบันํา้ตาลจะสงูขึน้อยา่งรวดเร็ว   หลงัอาหาร
คณุควรเดินเลน่เพ่ือใช้พลงังานจากอาหารหวานท่ีคณุกิน” 

 

 
 
ถ้าพบว่าผู้ป่วยกนิไขมันมาก 
 คําแนะนํา: “อธิบายให้ผู้ ป่วยยอมรับผลกระทบจากการกินไขมนัมาก จะทําให้ไขมนั LDL สงูขึน้ เส่ียงตอ่
การเกิดหลอดเลือดตีบ  เสนอการเลือกกินอาหารประเภทไขมนัต่ํา และวิธีการปรุงอาหารโดยการต้ม นึง่ ยา่ง หรือ
ถ้าเป็นอาหารผดัควรใช้นํา้มนัแตน้่อยและใช้นํา้มนัพืช” 

 
ถ้าพบว่าผู้ป่วยกนิเกลือมากเกนิไป 
 คําแนะนํา:“ อธิบายให้ผู้ ป่วยตระหนกัวา่อาหารรสเคม็จะทําให้ความดนัเลือดสงู  มีความเส่ียงเพ่ิมขึน้ท่ี
จะเกิดโรคแทรกซ้อน เช่น โรคหวัใจ โรคไต ได้  ร่วมกบัผู้ ป่วยกําหนดเป้าหมายเป็นขัน้ๆเพ่ือลดการกินอาหารเคม็” 
 

หลักการให้คาํปรึกษาการออกกาํลังกาย 
วัตถุประสงค์ของการตดิามการออกกาํลังกาย 

 เพ่ือประเมินรูปแบบการออกกําลงั   

ประเมินผลการบริโภค
อาหารจากรายงาน 

ถา้พบวา่กินหวานมาก ถา้พบวา่กินเกลือมาก ถา้พบวา่กินไขมนัมาก 

ใหช่้วยวางแผนโภชนาการท่ี
เหมาะสมกบัโรคเบาหวาน
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 ถ้าผู้ ป่วยยงัไมอ่อกกําลงั ประเมินความพร้อมในการออกกําลงักาย   

 ให้ความรู้และความสําคญัของการออกกําลงักายตอ่การควบคมุโรค 

 หาแนวทางเอาชนะอปุสรรค 
การประเดน็ที่ควรสนทนา 

1. ประเมินการใช้กําลงักายในการดํารงชีวิตประจําวนั เช่น อยูท่ี่บ้านทําอะไรบ้าง ออกนอกบ้านบอ่ย
แคไ่หน ออกไปทํากิจกรรมอะไร ในขณะเดินเหน่ือยหรือไม ่ เดินได้ไกลแคไ่หนจงึเหน่ือย 

2. ประเมินประวติัการออกกําลงักาย  เช่น“ เลน่กีฬาหรือไม ่  เต้นรําหรือไม ่หรือออกกําลงัโดยวิธีใดวิธี
หนึง่หรือไม”่ ถ้าใช่ ให้ถามวา่ ถ่ีแคไ่หน ชอบหรือไม ่ทําไมจงึหยดุออกกําลงั  คณุต้องการกลบัไปเลน่กีฬาอีก
ครัง้หรือไม ่ ถ้าคาํตอบว่า ไม่เคยเล่นกีฬา  “ มีคนในครอบครัว หรือเพ่ือนเลน่กีฬาหรือไม”่ 

3. ประเมินอปุสรรคตอ่การออกกําลงักาย  ทัง้ทางด้านความคิดและสภาพของร่างกาย โรคร่วมอ่ืนๆ 
ซึง่ จะมีผลกระทบตอ่การการกําหนดเป้าหมายและระดบัการใช้กําลงัในการออกกําลงักาย 

4. ประเมินความมัน่ใจท่ีจะออกกําลงักายออกกําลงักาย 
เม่ือชัง่ประโยชน์แล้ววา่ผู้ ป่วยควรออกกําลงักาย ให้ประเมินความมัน่ใจท่ีจะกระทํา   โดยการให้คะแนน 

1-10 หลงัจากนัน้ให้การกระตุ้นตามระดบัความมัน่ใจ (มท่ีปรากฎในตาราง) 
คะแนนความัน่ใจ การจงูใจ 
0 ให้เน้นถงึความสนกุสนานและประโยชน์ท่ีจะได้จากการออกกําลงักาย 
5-7 - วางแผนการปฏิบติัเป็นขัน้บนัไดทีละน้อยๆ 

- ตัง้เป้าหมายเป็นขัน้ๆ เม่ือผา่นแตล่ะขัน้แล้วจงึเพิ่มเป้าหมายขึน้ 
- หาเพ่ือร่วมออกกําลงั 
- เน้นประโยชน์ตอ่การควบคมุเบาหวาน 
- เน้นการเป็นแบบอยา่งท่ีดีด้านการออกกําลงักายตอ่บคุคลอนัเป็นท่ีรัก เช่น ลกู 
หลาน 

> 7 วางแผนปฏิบติั กําหนดเวลาบรรลเุป้าหมายในระยะ1 – 4 สปัดาห์ 
 

   
 5. สนทนาเก่ียวกบัการออกกําลงัอยา่งปลอดภยั   ให้ระวงัภาวะนํา้ตาลต่ําขณะออกกําลงั   ก่อน
ออกกําลงัจะต้องอบอุน่ร่างกาย  และผอ่นคลายกล้าเนือ้หลงัออกกําลงั  เน้นให้ด่ืมนํา้หลงัออกกําลงั ตรวจ
เท้าหลงัออกกําลงั  
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ประเมนิ
ประวัตกิาร

ออกกาํลังกาย 

เคยออกกาํลัง
กาย 

ประเมนิสภาพ
ร่างกายเป็น

อุปสรรคต่อการ
ออกกาํลังกาย 

แนะนําการออก
กาํลังที่เหมาะสม 

ประเมนิหา
แนวทางกระตุ้นให้
ออกกาํลังกาย 

ไม่เคยออกกาํลัง
กาย 

ให้ถามว่ามีคนใน
ครอบครัวหรือ
เพื่อนออกกาํลัง

ถ้าการกระตุ้น
ได้ผลให้ประเมิน
ความม่ันใจที่จะ

ออกกาํลัง 
กาํหนดวันเวลา

ถ้ากระตุ้นแล้วยัง
ไม่ม่ันใจ 

ให้ช่วยกาํหนด
เป้าหมายเป็นขัน้

บันใด 

ถ้ากระตุ้นแล้วยัง
ไม่สนใจ ควรเน้น
ให้เหน็ความ
สนุกสนานและ

ประโยชน์ 

สนทนาถงึการ
ออกกาํลังกาย
อย่างปลอดภยั 
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