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CHAPTER I

INTRODUCTION

BACKGROUND

In Thailand, like othera! the number of diabetes patients is
increasing due to the Mo / #nnes. The estimation figure of

illion women); the fraction
aivul was lower in Bangkok,
capital of Thailancs weth regions (P <0.01 for
both comparisons [ ¢® . he recent report of the
fourth national health : 08 09, the prevalence of
diabetes and impa#£d 1.9% (6.0% in men and
7.7% in women) a and 9.5% in women),
nm urban than in rural

of treated |nd|V|dua|> A

Managing diabetes, a == 15e, IS complex, time consuming,
and requires self-managa Wt olves _patients’ role on a day
to day basis to cligdi N 2 ith appropriate action
(adjust medicatiosd AL mptom levels indicate
the problem, make Jajore gesrso .moklng, reduce alcohol
consumption, modny diet, lose weight, and inCrease exercise). Patients
must adhere , may produce side
effects, monﬁxrﬁ Iﬁ%ﬁ%ﬁ Ejﬁ\ﬁ with the task, the
patients shoul@have the confidence. Success or failure of diabetes control
rests O thapatieats fﬁ ﬁ)ﬁ ?ﬁysks. Most of
patier?ﬁrﬁﬁeﬁﬂﬁs ﬁq; 0 m ipate in their

care andisuccessfully 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. T3 the provider capability to support
large number of diabetes s SN /’1teresting modalities is the use
of telecommunication se &S hatioi &gies.

—

7 g mmunication channel for

The applicati
health care called +#C "), It is being used to

provide health inf g#~; = B WaShgmg, disease monitoring,
i nancing patient-provider
communication. Th#5v 4 £ § L\, Nrdal assessment or access to
health communicatic; ey Wat home. Previous studies
demonstrated its &5 aff o= behavior improvement
' wind Ockene, 1999; Young
£or 8 with patients are entirely
automated, and users comntee——— "LC by pressing buttons on their
telephone. During TLC cadefz/t =/ astem speaks to users over the
telephone using (A L2 or synthesized voice.
This kind of techi{Z= X J-e Response (IVR).
Although t| landline telephone with=the spread of mobile
telephone techpology®mxalmost univessally available among Bankokain,
in the Thai cﬁf

taxi, ed feleghone known to the
authors have gtge%np e;%]nﬂeﬁthﬁ%)]o?;ﬂr@[ I;l& or type 2 diabetic
patien 0 address A ility. of &mis technol s alternative
educatﬁnﬁwghré%ﬁ ﬁl y%hamaﬁa’lﬂ to develop
diabetedjinteractive Telephone-Linked Care for self-management support,
and to test its efficacy on glycemic control, and self-management.

e
fo s =
(aadinis = )

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 sha¥ gffect of the program between a
group of type 2 diabetes SN t|C|pate in the usual care plus
telephone supportive pra s _|d thc art|C|pate in usual care only
concerning the magni=

hat ge<—l'llowmg parameters (at the
3" month ): X

foot-care.

RESEARCH QUESTI

Could the usual carsdesaiis /-
better glycemic clsix
patients in Bangk&Z

pportive program provide
gk type 2 diabetes

AY Jial care alone?

HYPOTHESIS 4 .

glycemggiﬂy%uﬂ %%ﬂW§wmqﬂﬁcaH improve better

OPE@WW@mNﬁW’mmﬁH

Glycemlc control means the management of long-term blood sugar
being under normal level, HbAlc 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 s stem (IVRS) accepts a combination of
voice telephone input and keypad selection and provides
appropriate responses.

Usual care met . : mss=icing as usual at the out-
patient clinic.

]
ﬂ‘HEJ’J'VIEWI?WEJ’]ﬂ‘i
ammnimumaﬂmaﬂ
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Developed Telephone-Linked
care syvbem

1

Evalnartion for improvement

1 v :

Accepiabiliny tesd ameonz

Intervention TUsmal care
diahsre: valnnissrs

!

MMeasmrement: HbAlc, , self-efficacy, Stape of
champe [disbetes fooi-care), medication
adberence. onalvir of Life

Validation and relisbilicy of
YT

v

Develop protocel fit to
architecture of

Aenth 3

i
Lk

telephome syscem

i)

k. kL

Drezigm compamnents,
elements for delivery,
kirrarchy. comtent validati

Measorement: HbAle, , self-efficacy, Siaze of
¢ o Y change (dishetes foot-care), medication

sdberemce, qualicy of life

Ohbjecoves

T YRTAN S WA g
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CHAPTER Il

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 techrga 4 its efficacy on glycemic control,

Diabetes melli* i esulting from a defect in
insulin secretion, #51, A \“‘x Yiieis and Pickup, 2003).
There are two type Wiy dependent diabetes and
type 2 or non-insulir ’ ey v N prevalence of diabetes is

Meast one in 10 deaths in

' o diabetes (World Health
Organization (WHO), 2 Labd %s 1s the commonest form of
diabetes, accounting fo1 5 cnaracterized by the resistance
to the effects of insulin on =742 ,; ' 0 acid transport across the cell
membrane; indiyi o W fQyvels, and is strongly
related to central' I;:'"‘ Klodawski, 2004). A
consequence of thi= G Plem cemia (that is elevated
levels of plasma 'I

rising rapidly and 14
adults aged 35 to 64

~hicose) with aisturbances % carbohydrate, fat and
protein metabolism. Lebpg-term compljgations of diabetes mellitus include
retinopathy, ﬁﬁfﬁrm mwcglﬂm " diabetes is also
associated brba n pli€atidhs, most notably

cardiovascular disease (Harris,2003; Vijaes Hayward, aad Langa, 2004).

mese QAN ﬂﬁ@@%@fﬂé\% BV R siran
erosioﬂoﬂua ?@o ife 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 Alc (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 HbAlc 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 HbAlc 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 importa ¥y glf-care behaviors (taking medication
correctly, monitoring bloogsss '#ls and maintaining a “healthy”
diet and exercise regimyp s g //ﬂltles to solve the problems
caused by diabetes co™sin gcl goglycemla foot care, and
learning how to live wet s ! -
support these self-car, '
group or individual) 4
programs is variab#fw 4
of diabetes educatior g

he main strategy used to
ducation programs (either
cver, the success of such

3 wtoMtic review of the effect
, et al., 2003).

DIABETES SELF-V

cMisidered as an important part
American Diabetes Association

Diabetes self-mailfigéiiass -
of clinical management of # fﬁ'
(ADA) affirmed i4wi ggce 1997. The diabetes
self-managementy ; {'..-‘ ‘nges to daily dietary
habits, increase ir*4= % " 2%.d monitoring of blood
sugar, blood pressu '}, blood T Sually fod ,,, care (Beaser, 2001). So
it is principally mapa&ed by the agtlent on a day- to- day basis,
achievement ﬂﬁ Emrﬂ management and
sustamablht)ﬂi” 911‘[1 ric 'Jﬁl of teaching people
to manage th¥ diabetes is cadled dlabet self-mana ent education

o TR AT I TR s

partlcul rly 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).
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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 jgj'f-management through a lifetime. A
systematic review of randgass’ lled trial on DSME supporting

self-management showe RS é glycemic control (Norris, et

al., 2001). —

SELF-MANAGENIT ¢

'y
Wy

Self-managem - , 5" for diabetes patients
providing patients®w 4 de (=R 4 N therapeutic advice and
' 1 bOWtion to set relevant and

s [ Most patients may need
encouragement to act! dur o Adisthe \atbetes all their life; so they
need continuing suppci. 4 ¥ n¥nagement support must be
“systematic provision of ed===——=8saupportive intervention by health
care staff to incragse ! afidgnce in managing their
health problems, Feam———————=s-{ ogress and problems,

\7 Y .
goal setting, and 1’ . . e of Medicine, 2003).
. . . | . il - ..
Key principles in Al f-manag St neirventiofffinclude the recognition

that effective diabeteyelf-managemeg}is a learned, self-directed process.
Motivation aﬁ ﬂﬁﬁ ; wﬂmts of success (Von
Korff et al.,I 19b§) Mﬂgﬁe rthik Ip&ient- centered and
individualized®o the patients, gnd it is an &ngoing and prpactive process
rather%:ﬂd‘leaqq ﬁimmmﬂﬂ Elje conducted
separatdly” tro gl 110w It ) Ehgdl@auf~dnd 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 hungpgyoice or synthesized voice, text to
speech (TTS). This kind O\ #1s known as Interactive Voice
Response (IVR). N _' - /

The TTS system™ j -—-ﬂgrbitrary text string 1into a
sound signal, which nhone line (Dutoit, 1997).

Because the synthey ing, any utterance can be

generated; TTS 1s™ re g# crances are dynamically

generated. Users 4 N\ y pressing touch tone
phones on either la , \ The signals from touch
tones can be tran®fni g Faur (= 1N Wor carrying voice, and

\ clephony hardware and
, e JAN an important role in [VR
system for allowing ufc: aadisdbi ¥ Tcluding selecting items in
a menu structure presifiteiasss o or&sress of an automated call.
Feedbacks from users are fﬁ' ited to numeric quantities or
codes. The navigasiong e seructure (Bickmore and
Giorgino, 2006) 5'..-‘

aI I
i¥

PREVIOUS STUDY‘OF TLC EFFI&ACY

e BLE) ANEN NN 3 managenent

available in wWestern countrles‘vincluding pertension, ‘g,ngina pectoris,
P ) W Y R‘ﬁwﬁ‘i&ﬂ@m@iﬁ‘m i posiive
depres% vdi eir 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 HbAlc 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 deng
intensive management prgh

strated  that the diabetes outpatient
21P) which was composed of
: élplication monitoring, and

-——_ﬂ '.Pive.ls anq adherpnce to chet
gatients in the intervention
the control group were
shcies mellitus by diabetes
#up decreased their mean
o in the control group.
There was a signiffCar @ § Fre = N o diet for the intervention
' 1and Kim, 2009).

group participated in
briefed on the convery,

The compariscf A A agement supports (SMS),
among usual care (UK i _ﬁ k™ automated telephone self-
management support with 5,,..’ 1p (ATSM), or monthly group
medical visits with p , fcilitation (GMV) was
conducted for 1 % *:"d ves certain aspects of
diabetes care and%s F=s’ment behavior. ATSM
appears to be a nife ciiccavereennnunicatid) vehicle than GMV in
improving behavior aiad quality of li No differences in HbAlc change

wmore e EYRRF I BT

A pllotq!tudy of Egede gnd colleagg found the gferent decrease

ok B\ 1 RN L

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 condltloﬂ
severity). T\
1.3 Believe takinBiSSN
condition OF its SEVETity

1.4 Believe ct ing ~_.eived barriers) are
outweighed by the V \
1.5 Are ex®8:. AL N PRtion (e.g., a television

advertisement or a *
(cue to action).

s serious consequences (perceived

dice their susceptibility to the

to get a mammogram)

W sfully perform an

According to &ie 2
chronic complication MayfiEaess -
unless they accept that ths _,.g.
have high blood g ity They must understand
high blood gluco : 5-‘ yutation, renal failure,
heart attacks and=s ' ). Taking prescribed
medication or folloffng a recOlinenacu dietarylidontrol, and exercise will
reduce the risks (pegegived benefity) ,without negative side effects or
excessive ﬂﬂ ﬁ ?ﬂﬂbjﬂi self-management
education, % ﬁ EEVI ar encourage people
to consistently” follow their dagtors’ recoggmendations ggues to action).

fnzze;ﬁmmmﬁm:a ml“?‘ét‘?:fiﬂﬁiif;fé,

short-term goals to build confidence (self-efficacy).

icits with no symptoms of
pPrescribed treatment regimen
no symptoms, they do in fact

-

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 fort\¥ nfigure 2.1).

~ , Qge in which a person has no
intention of a behavior s s | future, operationalized as

6 months. They mlght 0 (o= they might not even think

2.1.2 (e _ des people who are
considering a beh: L ‘x L nths. Because they are
thinking about mak- 4 — Ve en to information about

the benefits of tiiC
successfully. People#f

uey can effect change
good enough reason to
- WA the results they might get
from changing. HowCve 5S35 s T jnimon in this stage, so it is
easy to get stuck and ne# orr*idering a change.

2.1.3 DecisiQréctiZis =4 the stage when people are
actively planning % i A£e<t month. Individuals
may take small s{7% .,‘?' “Ing up for an exercise
class or buying a pgq 0 ’ attend health education
classes to help then™ Lake action.

rﬁ ﬁ;&j‘ mp}ﬁﬂ .made a change and
have been e gnv r months. This stage

requires comﬂlltment and eneggy for an individual to estabhsh a new
behavi Mﬁ iﬁnﬁ ﬂ ﬁﬁlgrrcement for
their ﬂ; ﬁﬂ Sfid ]Ei others as

they wotk on establishing a new habit.

J

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 fr g pne stage back to a previous stage.

looks at the pros anw 7 1% 1k1dor change. For example
identifying the specis or 1s especially helpful to
people in the Conte; ges. If the pros outweigh

2.3 The thirdcodS I ) § Jitional construct of the

‘ ] Mo, 1977). Self-efficacy is
» that they can take action,
a"person’s self-efficacy, the
iCY. There are four factors that
mling, reframing, and persuasion

or sustain action onc® :
more likely he or she i#t %
increase self-efficacy: selfz p
(K. Lorig et al., 1 9

2.4 The foulh CcOLSTENEEENEETCKa ajlll colleagues have also

¥

described 10 processes of change that are the experiential and behavioral
techniques Epﬁ i‘j These processes
were der1veﬁfﬁ7 %ﬁ waﬁmiuategies to assist
people at diffrent levels of geadmess to make beha ior change. The
experi m relief, self-
reeval t1 E %Tﬂ(ﬁmmijoﬁm ﬂlﬁla‘uon The
behaviofal processes include counterconditioning, helping relationships,
reinforcement management, self-liberation, and stimulus control.
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maintenance

[ —]

action

preparation

pre
contemplation

Fig.2.1 Stagg fir v @

()
\
. \ >\ cen stage of readiness of

Table 2.1 sum; Ear 2 3
Gres N\ ¢ individuals moving to the

change and processes f ffin!
next stages. '

Table 2.1 St 5 tegics
| vl g . : .
L= icvention technics

Stage of change

=faowledge, dramatic relief,

Pre-contemplation =.ncrease awareness of need for
inform risks and benefits

| ahage Y
Contemplation ﬂ u ﬁﬂdﬁﬂﬂﬁ“ﬁ rmﬁon interviewing,
Q aladcel selb=fedvalu¥ti ioMal arousal, knowledge

support, peue}and social support

AR ARTBIAUNTI NG TR,

improvement

Action Self-efficacy improvement, Follow up and peer support
problem solving, helping
relationship, stimulus control

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 parf'( g b g1y helpful for use in settings where
there 1s resistance to chan,q give, patient centered counseling
style that aims to help SR éd resolve their ambivalence

about behavior chano™ s ;m“'ne-!ﬂﬂts of style (warmth and
ective listening and the

empathy) with tech: r. Jlogs
> nrinciples of motivational

1. Express e \ e listening to convey
understanding of t1#€ 00 (% "\ ttderlying drives

2. Develop the gf & i :‘_ : patient’s most deeply held
values and their curth i Jut ways in which current
unhealthy behaviors co# ir ) 1 ‘be good’ — or to be viewed
to be good) _ ﬁf: ;

3. Sidest¥s with empathy and

understanding rati#4= % ' /

] 7
4. Support se}f -efficacy by bUding the patlent s confidence that

s g O AN UNTNYIN S

The skiflk of good motivek;uonal counselors are followmgs

A Wik B Rl FRINAINLIRY

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 Chula!

It 1s affig
University, and loca*
is diabetes clinic
morning. The tota’
outpatient clinic, apz
diabetes society.

tedicine, Chulalongkorn
A area of Bangkok. There
Wortling except Wednesday

\ 3000 patients. At the
ACWN, 1S a nurse educator and

2. Ladkrabang ! #¥s

,f

It is a 60-bedgs &,, snital belonging to Bangkok
Metropolitan, angggemmm 2/ near Samuthprakarn
province. The m&d A #opulation are vendors
and agricultures, bijj somie wEcre gl about 1100 registered

three prlmary phys1c1ans in charge for 80-90

edical, visit. The 4-hour
ﬁ ﬁi’mﬁdnesdaw and Friday
morning. Theﬂl 1S nelther syste for DSME, or peer group activities, nor
home Visit. ijtfjp ﬁ % re diabetes
educagm@ﬁ ﬁﬁfﬁ w&l‘:’] ring waiting

for the thedical 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.

diabetes patlents w1
diabetes pat'
diabetes clin



CHAPTER Il
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 |. DEVELQSS ABETES TELEPHONE-

y 'EM
Situation of V «

as intensively reviewed
Nt support. From our pilot
J\NRIS preference of diabetes
N\ Ro'd diabetes individuals in
I iC%use it as a virtual visit

from literatures foCGs:
survey, we found

suburb area. The

between clinical enc Kl | “xement education, health
and behavior assessine g, JF & e . ter health behaviors. There
were two important 87 §5 oA A 8 omae % hcluding  the computer
controlled telephone <#StgEaess 5 lioration with the National

Electronic and Computer ,,_ _
IVR script develogmentmii ===~

1. Develo
] U
1.1 Designinggarchitecture gpg specification of telephone linked

AU INENINEINI

The gpnsensus of expert panel comprised of the director of
diabet, arg proje a'sj tﬁc %TEC and the
authoﬁ)ﬁﬂ T[laﬁimﬁc Sﬁﬂ?ﬁ Bﬂlﬂm t€oh as a server
combinéd 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

_hailand (NECTEC), and DSME

ephone system
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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 higd J 3 are more natural and intelligible,

but the message cannot b Qng recorded, only combined
sequentially.

The TTS y .
a sound signal, we€ 04
1997). Because thy o

can be generated:
dynamically generaier,

Lon arbitrary text string into
1" telephone line (Dutoit,
he string, any utterance
system utterances are

Users can cornr g 2 AU %ssing touch tone phones on
either landline or moJSil o siWais from touch tones can be
transmitted over channdls @aas=< - ‘ng'voice, and reliably detected
by algorithms bU|It into_t ﬂ;:'_.e e and software. So the input
touch tone signali4 gi-sjem for allowing users
to provide feed:® F, Jin a menu structure
presented during thilorogreSsee ssRaced ofll . The entered feedbacks
from users can be argy e« necessarily Iinu'}ed to numeric quantities or codes.

'(I;Tgrgr:r?;/i%%@u Eftﬂ %%7ﬂ Ej"tﬁlﬁre (Bickmore and
number wﬁrﬁ %IMﬂﬂ@Ewwqﬂaﬂff:;&ﬁiyﬁi

currlculum 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 gy gt\pe 2 diabetic patients, monitor self-
care management behaviorgss 2ss and deliver tailored diabetic

self-care  management, S SR ébehavior and assess goal
attainment. o

%ﬁ? S22 modules of VR scripts,
knowledge bank (Kivi-Z 22 i1iodule (SG - IVR), and
10 sets of question : NN . The algorithm flow of

knowledge bank was wnformation for SG-IVR

AUBARENTNYINT o
MIANTU NN ING 1Y

" Fig. 3.1 The association between IVR module

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.



20
2.2 Conceptual theory and framework for diabetes IVR script

development (see fig.3.2)

Health beliefs

Script content - ‘ Self- management

" orocess of

Fig. 3.2 Concepm —— dn/éntent development
o —

R subsystem, the author
as including health belief

model (Glanz, Ri#Cr \ AR, Ons - theoretical model
(TTM) (Prochaska - ') & eating question sets and
tailored suggestions. " #0¢ ) v A\ Ined both assessment and

s, attitudes and barriers.
A few QA IVR sets ctive, either education or
behavior. AL
2.3 Script developz=2s? _e alidation and reliability test.
Apart frl% lology, the important
core of system & 'I =1t dialogs. Before the
development, the &#thor careruily conS|dered 2 number of influencing

factors including the ®hiectives of thajrogram, the characteristics of the

iz:?aegiIﬁgpoﬂlﬂﬂﬂ’;}mm;wmﬂﬁn as validity and
o AR AN o

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.
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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

Extensive literature review First draft development experienced DM counselors

IVR development

Fig. 3.3 Flow of scridetiz/s 24

tI\

adure, validation, and reliability

To create tr N ¥ =="reliability of the range
of script understa mg, we conauciea field st among lay diabetes
individuals, aged abawg,50 years, atgiome, and revised by home health
visit teams. uﬂe‘lm ﬂﬂﬁ\ﬁﬂaﬂm d to text segment
subsystems q‘ ies 9n . We' ffhally developed 3
message modules stored in VR subsystemsincluding diagetes knowledge
e QRAVR B0 G B G Blrof AdLhbnd BNEdi an el
table Q RIS th 10r1s" for assessiten Ith 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 understag g and other suggestions. The system
was totally tested about 5" alls. Finally, we made refined

To come#i 20 ur_ prt  responsibility and
delimitation of the it - . am, the system required
at 5 F P ? IP%calls to critical patients
. _ : “are required one technical
programmer for syste A S IR N O Nninistrator/a case manager
for registry and DSME furrifid’ = Alana y1ient, and a health educator
(non-physician). The ¥ b heWadministrator and educator
included diabetes mformat = : disease and symptoms, benefits
of self- manageme: 3 - ~a er‘+ diet, physical activity
etc., how to selifemm——— iects) and supportive
interventions (asy : P self- manage, increase
confidence and sell}:fficaCy; corone: guvely sdliself-management goals,
and develop problem §olvmg)

AUIINYNTNYING

5 L& acceptability eyaluatlon

Q ﬁﬂéaﬁjﬂcﬁ mcuplafltgow&lnaatﬂhe TLC was

conductad 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

The author p./ , rerm (12 weeks) efficacy

of the developed T e N\ %. The study design was

Participants were, mber 2010-November 2010
at two outpatient dia el Cluaing  King Chulalongkorn
Memorial Hospital (K -"3‘ -f Red Cross, and Landkrabang
Hospital (LKBH]A ' £ipngkok metropolitan.
Research assistarz i Jitients with scheduled
appointments to idgjtivy me, 7ihd some being referred
from their physiciar. -

11 ﬁmwmmsw AN
monthﬂ gﬂ%ﬁﬁ %; o %jﬁﬁ@% Eﬁhﬁgﬁs Sﬁc:\??:;ei

around;q elevated hemo C (=>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 jeigohone follow-up by a health educator.
Generated randomization g% ¥ by web-based randomization
program, took place weeigas //010 november 2010. Neither

—— /e "\arL-—-i had knowledge of group

assignment until th y, CC |se - icipate.

nlus telephone follow-up
N is a series of automated
telephone assessment# tit §ptients with health and self-
care problems. These ( f;{,_, 2123l ts"/ere used to tailor education
and to focus the efforts of a,5— - =ator on patients experiencing the
T . .
greatest problems-inc nhzaalthy behavior, clinical
complication anoyEs 5,‘

weotoceediionversation

by health educator.

2.1 Particil -I NS Tt ra—

D ' | t phone system (call
out to patierﬁﬁt ﬁ%{le ﬂwﬂ% ingervention program,
every particip¥ht in the interveption armed was |nd|V|duaIIy trained how
to pro ﬁ ﬁ‘ﬁ"?j test IVR set
until ﬁ?ma ﬁﬂ ﬁﬂf‘ﬂ%ﬁfﬁ ﬂ To ensure

confidefttially, 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



period of intervention including 5 weeks of
weeks of follow up period.

5 week intensive

The case :

delivered ten sets of Qe
two different sets per Weeliaaa -
follow up period, QA IVR: gg_:;_ AT

l

Table 3.1 Schedus V .

7 week follow

bk ™Juration.

25

intensive period, and 7

evaluation

ared patients’ profile

Y]

period of intervention

The system would start

| the schedule time table
d, the system sequentially
U at their convenient times,
In seven weeks of
aace a week (see table 3.2).

Schedule | - oot |n | vention
1% week 2" week 3 week ™| 4 " week |5 week
QA type ﬁwledﬁf ;Eillmedicati_on |VR& diet 2 IVR ) Phi-1IVR | Sms® IVR
fobtiched | HVREE A% 1VvR | Ga' IVR

Ses o r e 1H 0

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

Follow up period of intervention

schedule 6" week | 7™ g™ g™ 10" 9™ |10™
week week week week week | week
QA type diet 2 Ph*-1 Medication | Foot- Sms® Ga’® | Mgs*
care

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 foIIo‘ n by an educator

ucators, a home visit clinical

— N iere trained to use the TLC.
Each week EAUCALON G | T4l b T=— SYyStem of the TLC and
reviewed patients’ % ' to prioritize follow-up
calls. During calls. & alems reported during the
assessments and pro‘g are education as shown in

manuals, thereafte: . fic “x\\ system. The educators
located outside the #f — ‘\ e contact with patients.
They could access v f e V=iAl4 a that are abstracted at

: N
enrollment, automa, S a4 \ their notes from prior
telephone contacts.

3. Usual Care

Apart fron, ’ gv ].ne usual care control
group were not reci <

prit
I I
i¥

“opdRMNIngIn

The changes of thg following, parameters gwere compared

e WD AR DI HAR 7o
outcorﬂ :ﬂﬁe nt ?Ja tﬁe havior, 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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Alc, 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 diahe g g pyality of life (DQOL) were obtained
by trained interviewers af_iais / After 12 weeks, the data were

A

20e (SOC-questionnaire)

, %™ theory, the structured
algorithm questionna ## graiaiagyels oot care assessment were
modified from English #rsi====svillis study (Curry, Kristal, and
Bowen, 1992). And test a r tiguage understanding among 10
lay diabetes individuals azde/4 24 o week temporal stability. The
stability of actioris4 ’ -
Wy
6.2 Self-¢ I ICdly

Y
Ly Tl life questionnaires
i¥

Se [ i ire), was modified

von sor B T STEETETS L

Education Celter (Stanford Pgtient Educﬁion Reseae&Center, 2009).
t

gtl;:stio maﬁmtﬂﬁ : imm 5 of life (QOL-

sed 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



28

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 plans a8 N ﬁ: change in experimental and

control group. In a preMmsdy he.--liﬁ within each subject group
was normally distrib Stef1de S 0N 1.5 mo/dl. If the true
difference in the exnig ' %‘-‘{‘x 2eans is 0.6 mg/dl (Peitte
NN Ritter et al. 2008). By
\ N SE-"e (version 3.0) (Dupont
N\ W needed to study 108
N N\OWN e ablle to reject the null
Necwxperimental and control
%) 0.9. The Type | error
n*hypothesis was .025 (one-

wiis 112 per group.

and Plummer, 20°
experimental subje#
hypothesis that the

probability associatec#iv
tailed).The total numbei,

8. Statistickn . J
7 A

The author ulfd STUGCH S SREEENENE"Chi-dl}uare test to compare the
baseline characteristigs of intervention and usual care patients. Outcome

analyses wer, tﬁ ﬁ It%j rf\l is, and all P values
were one-taiﬂ;ﬂﬁit mcg}n ti ﬂ iﬁle aﬁ?on and usual care
groups were 8t equivalent at Qaseline. To gdjust for the&s differences, as
well fmm\ﬂ) melj ' sgomultivariate
regre:ﬂ IFhe Qletad li i3t mrﬂ%ﬂm wn in table

33
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Table 3.3 Data analytical plan

Group of Measurement | Summarized | Statistic use
variables scale data

Diff. test otherwise

Demographic group

Gender, education, | Category data proportion Chi square | Fisher’s exact
occupation

Age, HbAlc, Years | Continuous data | Mean with SD | t-test Mann

of disease, Whitney

Outcome variables

HbAlc change Multiple Adjusted
regression unequal
baseline
variables
Self-efficacy
DM QOL

Stage of behavior
change
Drug adherence

ETHIC APPROVAL |

The trial was approz=2/i 24
of Medicine, C{) '
Bangkok Metrop L%
Thai Clinical Trial .e

»

e AUEINENTNEINS
o DO T TR RIS PR T e

sutional Review Board, Faculty
L )lo. 345/52), and of

iy} was registered on the
N2 1-00002).

¥



CHAPTER IV

RESULTS

There were three parts of this chapter including description of TLC,
scripts embedded into the system, and clinical evaluation and acceptability
to TLC

DESCRIPTION OF Tl

//J_INKED CARE

The system G yuters as a server and
Bedules, reporting systems

diies of diabetes message

Pts access as

Access/print

ﬁgﬁﬂﬂﬂfﬂﬂﬂgﬁ
SSNERE ek e iaw

Fig. 4.1 Scheme of TLC outbound system; Ans pt ( answer from patients); SG-
IVR(suggestion interactive voice response); QA —IVR (question and
answer interactive voice response); KM- IVR ( knowledge
management interactive voice response)

The developed TLC is outbound automated DSME delivery with
monitoring system for educators as shown in fig 4.1.An administrator
manages the system including patient registration, message delivery,
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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 confr ¥ ng questionnaires and tailored
diabetic knowledge moRRANT )cational delivery, message
delivered programs, as o patien == ring recorded and educator

response, transferring
telephone numbers,
protocols over times

database (e.g., names,
and modifies the calling

1.2  Controll-

\ - bound telephone lines,
N\ Nl service. The other
, 1-3 calls per week, the
) minutes of individual TLC

The system cr
and one forced
specifications of sysf,

schedules of contacts f(#3%
conversation per call.

by A

The systery = S=pout the status of call
such as hanging v A

¥

|
1.3 Reporting® oystem

The s emﬁta ﬂﬂ mﬂmﬁmg the process of
calling (e.g., h sm r the patient hangs
up before the end of the

ChiN AN AR VNN s

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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2. Sequence of system administration

The friendly web pages provide conveniences for an administrator
and educator to manage their jobs. There are 6 groups of friendly
webpages including:

2.1 Main menu for an administrator and educator (fig. 4.2, 4.3
and 4.4).

2.2 Patient manag
profiles which are abstra

2.3 Callingy
curriculum arrangent®y
2.4 Stori=#-

dministrator to enter patients’

, ésord (see fig 4.5).

alling schedules and

o }.
Wig. 4.9).
saoort and extreme value

) T o lotal calls, success and
failure calls, answer, O s "\ Wh extreme value calls
(see fig. 4.12-4.13). ' \

wihusn

\inessuu E
W

ymmodiug

ﬂ‘HEJ’JVIEWI

smdimsdsuu O

9 189N 30l NAMHNE@Y L

ﬁj
W= TS

Fig. 4.2 System entering for an administrator and educator
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Fig. 4.4 Webpage for an educator’s access
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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 Ksgtures of conversation consisted of
greeting and introduction spa information, hanging up speech.

1. KM-IVR

1 \ %) chapters including (1)
diabetes and healthc €. \ \ wcisand control, (3) diabetes
monitoring, (4) diefr €4 Fao (=X ' \ ;ication treatment. Each
ics W subject assessment will
: ctails of all algorithms of
message flow were sum a 7 = ilx (page 87). The example
of system advice is when a‘ﬁ es the call the system will greet
and request identificatigs = hen advice to press the touch
tone telephone k% ;_—t Zen he/she presses the
key to stop proc , —=%¢c hanging up speech.
Figure 4.15 is an ex ] nple of Kivi-1v i algorithn®dhere are 5 main topics.

ﬂ‘UEJ’J'VIEWI?WEJ’]ﬂ‘i

2. SG-IY

’Qﬁ']ﬂﬂﬂ‘ifmmﬂﬂmﬁﬂ

T ere 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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KM-IVR
I
I | T | 1
1Diabetes 2 treatment and - 4. Food At
5 Acute complication
&health care control 3 monitoring exchange P
treatment
Diabe_tes | Treatment Compllcgtlon Diet overview b Emgrgenpy ]
overview overview monitoring medical visit
Diabetes self- | | Diet /"('exchange | | Hyperglycemia
care }menu
] Option to
Complication |e= e further —
information

Comorbidity  je

Drugs for dyslipidemia -
anti platelet aggrege

¢ .i;

A S

Fig. 4.15 Examp opics of KM-IVR

3. QA-1VHgd:
%

]
There are kOsets of QA f% self-management assessment and

tailored feed umﬂ T‘lﬁﬁﬁfﬂﬂ guide them to the
information a‘ as'in y corded. The author
also s iﬁ) ducators for
fouo»ﬁ Wﬁ% iﬁjﬁ ﬁﬁ*ﬁﬁ%mﬁ'ﬁ is shown in

table 4. Time use to complete call is about 5- 15 minutes

The objectives and time use of each IVR are summarized in the
table 4.2



2. In previagp week, How many -2

days did you eat fat food suclf'as | 3-5 e o/
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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; VR name: SG- IVR

Contents: The sets of specific suggestive sectors were digested from IVR knowledge bank. There are
30 suggestive information segments providing g i gator to arrange tailored information.
Objectives: Tailored education, offering g atjon for targeted patients with specific

behavior problems including diet, exy

Module: Questions and an e .éﬁpnsisted of 10 QA IVR sets

sired  8-10 minutes to complete call.

Objectives: For basic knowlcuge « ; Sl01cd information.

2. MgsIVR W

Contents: There are 13 quest’ ' qulred 10-15 minutes to complete
response \

Contents: There are 10 quest’ *"a_‘ 2s 10 complete response.

Objectives: Assessment of v

4. Diet1IVR
Contents: There are 13 quest
complete response

' " %gs and adherence

hy diet required 8-10 minutes to

Objectives: Assessment of attitu Ay == di"¥)>ehaviors.
5. Diet2 IVR ‘ﬁ

Contents: There are 13 questions o£ &J‘-"’ ,1.,..‘ .;'
complete response \
Objectives: Frequencysse

of unhealthy diet required 8-10 minutes to

6. Ph1IVR E Y )
Contents: There are 6 quzsi Ol e exercise required 8-10 minutes
to complete response. i[ i

Objectives: Frequency assessment of moderate exerc1se

7. Ph21V

Contents: There ﬂ ﬁ Ejof}%ﬁw ﬁrWMﬂtﬁulred 4-6 minute to
complete respons

Objectives: To su st how to cope with the barriers of exercise.

8. Foo

AR AN TN VTN AN

Objectlve 1 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 g }'je, intervention and controls group had
similar characteristic at bass | 'r patients in intervention group
had older age and high / _months the author collected
primary outcome d
measurement for 17

4.17.

f and secondary outcome
s oot flow was shown in fig

= p 112
. treatment

71 LKBH

g

41KCMH

Prlmary » o
oeamen (20) & rlmar%%l)ﬂcomes

«e0lary
outcomes (33)

Primary
outco It jy42) ~

Seccnuary SecoliGary’
outcornes (30) outcomes (55)

Secondary
outcomes ( 60)

Three month evaluations, intention to treat number for analysis, the last observation
were used for missing data.

Fig. 4.17 Flow of participants; KCMH=King Chulalongkorn Memorial Hospital,
LKBH=Ladkrabang Hospital
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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 £ ) 48.8) years. The demographic
characteristics of interven e groups were compared in the
table 4.3, there were st: s1gnifiC———® ference at baseline between
age, HbAlc level, and

AULINENINYINS
ARIAIN TN TN



Table 4.3 Summary of demographic characteristics of all participayg

Characteristics All participants (n=224)

LKBH? participants (n=141)

PR I éants (n=83)

Tel uc* - © Tel uc’ s

(n=112) (n=112) P (n=71) (n=70) P

Age(years): 54.25 +9.08 57.45+ 8.38 .940 51.88 +8.94 56.84 +8.38 .001

Genders (n, %) 756 221
female 73 (65.2) 81 (72.3) 46 (32.6) 52 (74.3)
male 39 (34.8) 31 (27.7) 25 (35.2) 18 (25.7)

Education .363 .187
< primary 71 (63.4) 84 (75.0) 56 (78.9) 64 (91.4)
secondary 14 (12.5) 12 (10.7) . 8 (11.3) 3 (4.3)
< bachelor 14 (12.5) 6 (5.4) 11. 4 (5.6) 1 (1.4)
> bachelor 13 (11.6) 10 (8.9) 119.0) 3 (4.2) 2 (2.9)

Occupation .808
labor, vendor, 51 (45.5) 43 (38.4) 18 (42.9) 37 (52.1) 30 (42.9)
agriculturist i '

employee, officer 6 (5.4) 7 (bonge————————— -t 2 (2.8) 4 (5.7)
retired, house wife 52 (46.4) 57 (50987 Y 32 (45.1) 36 (51.4)

Marital status 1562 1l 422 251
married 80 (71.4) 77 (68.8) 28 (68.3) 32 (70.2) 52 (73.2) 45 (64.3)
single, divorced 32 (28.6) 35 (31.2) 13 31.7) g 10 (23.8) 19 ( 13.5) 25 (35.7)

Years of DM 7.80 +5.84 8.92 ﬁ‘%u EJ ’J ﬂo&ﬂﬁ w 8@] ﬂ‘jms 6.17 + 4.11 7.05 + 512 .259

1 KCMH =King Chulalongkorn Memorial Hospital ; 2 LKBH= LadkrabangHospital ; 3 Testelephone grougu# UC= usual care group; 5 Sig 0.05 (2 tailed);

Chi square test for categorical data; t-test ﬁWﬁJﬂlq WW ﬂ ﬂ f] a El

Data are means+ SD or number (percent)

14
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Characteristics All participants (n=224) a / ants (n=83) LKBH? participants (n=141)
Tel uc* © Tel® uc’ B
(n=112) (n=112) P (n=71) (n=70) P
DM medication® 326 194
oral 71 (63.4) 68 (60.7) 50 (70.4) 42 (60.0)
insulin 41 (36.6) 44 (39.3) 21 (29.6) 28 (40.0)
Comorbidity .081 319
none 1 (0.9) 327 1 (1.4) 0 (0)
yes 111 (99.1) 109 (97.3) 70 (98.6) 70 (100)
HbA1c baseline (%) 9.33 + 1.67 8.62 +1.30 « .028 9.71 £+ 1.73 8.96 + 1.28 .004
Body weight (kg.) 67.7 + 15.35 66.46 +12.46 .44 (Al /- W7 +11.55 .687 66.9 +13.60 64.06 +12.45 .198
Self-efficacy score 74.06 (15.49) 75.45 (14.9) 500 — 79.38 (13.93) .815 71.92 (14.76) 73.10 (15.15) 510
Drug adherence 172 ki) A 2 964 122
adherence 78 (69.6) 87 (77.7) ™ iy 43 (60.6) 51 (72.9)
non-adherence 34 (30.4) 25 (22388 28 (39.4) 19 (27.1)
vV
Stage of sweet diet = 102 .363
Precontem- plation 22 (19.6) 18 (16.1) ‘j - 4 16 (22.5) 14 (20.0)
Contem-plation 17 (15.2) 9 (8.0) 7 (17.1) 4 (93) 10 (14.1) 5 (7.1)
Decision 5 (4.5) 8 (7.5) 1 (24) @ 0 (.0) 5 (7.0) 7 (10.0)

intnanee 9 649) ﬂ U EJ 'J g m WEARA T 508y 21 Goo)

1 KCMH =King Chulalongkorn Memorial Hospital ; 2 LKBH= Ladkrabang Hospital; 3 Téséclephone groufsf UC= usual care group; 5 Sig 0.05 (2 tailed);
Chi square test for categorical data; t-test t&%ﬂ;ﬁﬁ W ﬁ%ﬂﬂ ﬁ ﬁ]

Data are means+ SD or number (percent)

AN
|
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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 cs

The average
completion responses L

were 1042 calls (398 of
6 of completion response
without extreme valu g : Waaled response of subgroup
by setting was sho®i : tignificant difference of

number of complet’ Men groups.
Table4.4 Summary of £ie AT 7 g %% [T weeks
. 1z Miting
Parameter KBH? Total
n=71) (n=112)

Number of calls with esgrem z -
Mean + SD e = 455 + 2.47
Total calls V. AX J 398

No. calls without extre Jalue L
Mean + SD 5.55 + 3.06 5.61 + 3.65 5.58 + 3.44

““““”fguﬂ'aﬁtlmwﬁ'lni h

Time use (minu

Mean + SD 127.77 g 98.01 4 + 311.50 141 68 + 256.03

Tot 8.90
rascauP o aﬁﬂiﬂmﬁ'f NEIR ff

Mean § 253 + 14 7 + 1.46

Total calls 180 0

1 KCMH =King Chulalongkorn Memorial Hospital ; 2 LKBH= Ladkrabang Hospital
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2. Primary outcome: HbAlc change

2.1 Comparison of mean HbA1c change

Overall results by unadjusted analysis (shown in table 4.5), the
average end point HbAlc among intervention group significantly lowered
than usual care group. The change of HbAlc level between groups was
significantly different, among participants of LKBH in particular. There
was no significant difference the intervention and usual care
group among individuals '

AULINENINYINS
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Table 4.5 Comparison of glycemic change (3" month - 0™ month) : g vention and usual care groups

All participants (n=224) Fants (n=83) LKBH? participants (n=141)

Parameter Tel uc* uct Tel® uc*
(n=112) (n=112) Y = (n=42) (n=71) (n=70)

HbA1c(%) - W

Baseline 9.33 +1.67 8.62 + 1.31 YT R\ +1.17 9.71 +1.73 8.96 +1.28

3th month 891 +1.52 8.86 + 1.65 T 1.46 9.12 +1.53 9.46 +1.53

Change* 10.42 (-71,-.13) 0.24 (-01,-4° N 51,.12) 20.59 (-.95,-24) 0.50 (.1,.84)
Difference in HbAlc change(%0)** ‘

Magnitude -6.66 (-0.28, -1.03) . (78080 \ 20) -1.09  (-0.60,- 1.57)

p-value*** <0.001 0.01
1 KCMH =King Chulalongkorn Memorial Hospital ; 2 L AN pi "\ ‘Tel-telephone group; 4 UC= usual care group

* HbA1c(%) at 3" month - HbA1c(%) at 0™ month or baselis#
** Change in telephone group — Change in usual care group
***alpha = 0.025 one tailed significance

Data are means = SD or means (95% confidence interval) sage —

v
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Table 4.6 Effect of intervention on HbA 1¢ change (3™ month-0"
study settings, by multiple regression analysis

51

“gadjusted for hemoglobin Alc level and age at baseline, and

: Pooled results / korn Ladkraban
Independent variable (= 224) é':\ (n=141) g
B’ (95% CI) _ [ _ it C1) B’ (95% CI)

Constant 4.66 (3.04, 6.27 3.12) 5.04 (2.99, 7.08)
Intervention (no vs. yes) -0.38 (-0.73, -0.02: 0.87) -0.79 (-1.24, -.32)
HbA Ic baseline -0.46 (-0.57, -0.4 24) -0.46 (-0.60, -0.31)
age -0.01 (-0.34,0.01> 0.01) -0.01 (-.03, 0.01)
Study setting (CU' vs. LKB?) 0.51 (0.13, 0 .84 - -

1 KCMH =King Chulalongkorn Memorial Hospital ; 2

3 Magnitude of HbA 1c change(%)
*p < 0.05 significance.

| v‘:
.-i
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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 HbAlc levels, and settings, the
regression coefficient of treatment effect () was - 0.380% (95% CI, -0.73
to -0.02) which was statistically significant. HbAlc level at baseline and
setting of medical services g I J 4v influenced the average of end
point HbAlc change ( 1% of multiple regression
coefficient; 95% CI, -4 této 0 .88 respectively). The
==: decrease was observed at

-_—

the end point.
Sub  settir . for baseline (HbAlc

Sifect of treatment on the

end point HbA ¢ char; i ! l_adkrabang setting, -0.788
multiple regression ghe . £ § v oL Ny to -0.32.
3. Seconda | \‘\.
The change JFse ': Bl FRand diabetes related quality
(DQOL) of life scores wer¢ .he end point by t —test between

treatment group and usue A aarticipants and sub settings;

and healthy behagga s &4 group
v- |~' ‘

) J
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Table 4.7 Comparison of self-efficacy and DQOL score change (3"
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ghonth) between intervention and usual care groups

Pooled results LKBH?
Parameter Tel® uc? uc* Tel uc*
(n=112) (n=112) =42) (n=71) (n=70)
Self-efficacy
Month 0 7421 +15.26 75.45 +14.95 +13.93 71.43 +14.71 73.10 +15.15
Month 3 80.59 +12.81 73.58 +13.& +11.18 76.19 +12.10 71.90 +15.08
Change* 6.38(3.96,8.80)  -1.86 (-2.96,-.7; W09 (-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)

p-value*** <0.001

Diabetes quality of life
Month 0 53.21 +8.01 53.01 +7.77 e 55.04 +8.16
Month 3 57.75 +5.87 52.69 + 7z (g™ 5.89
Change* 4.53 (.67,3.20) -0.32 (- ;— 2 .2,2.22)

Difference in change of Diabetes quality of life score** 1
Magnitude 575 (3.35,6.35) =

“HUANUNSNEINS

3.56 (4.70,0%45)

p-value***

5.92

52.84 +7.37
57 +6.15
481 (3.30,6.33)

5.61

(2.97, 8.88)

<0.001

51.80 +7.31

51.00 +7.26

-0.80 (-1.21,-.39)
(4.05,7.18)

<0.001

1 KCMH ng Chulalongkorn Memorial Hospﬂll 2 LKBH= Ladkrabang Hospltal 3 telephone group, 4 usual care group

* Value at 3™ month - Value at 0" mo

** Change in telephone group Changﬁ) ﬁaagﬂuﬂ ifu u VI r] 'J ﬂ El r] a El

***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 change

The stages / change at the end point were
compared within grgg , T— Al participants were
summarized in table ; S g groups were compared
in the table 4.9. T ™~ iing stage of sweet diet
; Soositive change, even no
Wic drug adherent behavior
significantly char "™ adherence in both

intervention and usu

AULINENINYINS
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Table 4.8 Comparison of stages of health behavioral change (3™ myg

4'h), within group of all participants

Tel. group® ' UC group®
Stage of behavior (n=112) / (n=112)
0™ month 3" month ' _éh 3" month p-value’
Sweet diet control 0.824
Pre-action 44 (39.3) 33 (30.4)
Action 68 (60.7) 78 (69.6)
Foot-care 0.238
Pre-action 28 (25.0) 28 (25.0) N0 19.0) 15 (13.6)
Action 84 (75.0) 84 (75.0) \ (81.0) 97 (86.4)
Med adherence 0.035
Non- adherence 34 (30.4) 23 (20.5) = _ 25 (22.5) 14 (12.5)
Adherence 78 (69.6) 89 (75.5 YA 27 (72.7) 98 (87.5)

1 telephone group; 2 usual care group wd R )
*McNemar, **pre-action (pre-contemplation, contemplatiorgsnd T itenance).
Data are frequency (percent) L iy
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Table 4.9 Comparison of health behavioral changes (3" month-0" % 21} J 40 setting participants ( Chulalongkorn and Ladkrabang
settings ) RN '’
Stage of KCMH* LKBH?
behavio?’ change Tel . Tel uct
0™ month 3" month 0" meg 3" month 0™ month 3" month
Carbohydrate control
Pre-action 13 (31.7) 8 (19.5) 31 (43.7) 26 (37.1) 29 (41.4)
Action 28 (68.3) 33 (80.5) 40 (56.3) 44 (62.9) 41 (58.6)
P-value™ 0.180 1.00 0.607
Foot-care
Pre-action 6 (14.6) 6 (14.6) 22 (31.0) 17 (24.3) 14 (20.0)
Action 35 (85.4) 35 (85.4) 49 (69.0) 53 (75.70 56 (80.0)
P-value™ 1.00 1.00 0.607
Med adhere
Non Adhere 6 (14.6) 5(12.2) 18 (25.4) 19 (27.1) 10 (14.3)
Adhere 35(85.4) 36 (87.8) 53 (74.6) 51(72.9) 60 (85.7)

P-value™ 1.00 “  0.667 <0.01 0.049

group; 4 usual care group
e); ***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 HbAlc (>=7). Except the effect of
different medical service settings, there were not significantly decreased risks of
uncontrolled HbAlc (>=7), even though adjusted odd ratio among individuals in

intervention group of LKB sub setting was lowered as shown in table 4.10.

AULINENINYINS
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Table 4.10 Adjusted odd ratio (OR) for risks of uncontrolled HJ;
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2 ¢ multiple logistic regression analyzed by settings

Independent variables

L CMH! LKBH?
=83) (n=141)

All settings
(n=224)

Adjusted OR  (95% CI)

—95% CI) Adjusted OR (95% CI)

Intervention""
HbA]1c baseline

1.16 (0.38,1.52 71 L% M0 41, 5.31) 0.50 (0.03, 6.55)
112 (0.72, 1% 09, 2.11) 1.03  (0.49, 2.15)
0.96 (0.90, 1 ,_ N7, 1.02) 1.00 (0.88, 1.15)
6.92 (1.79, 2564 , 47 -

1 KCMH=King Chulalongkorn Memorial Hospital ; 2°C
(1) Usual care = 0, telephone group =1; (2) Chulalongkorn =(’
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ACCEPTABILITY TO TLC

Adherenceto TLC

The data were collected the system report. The number of

N Jvery and total time utilization are
ﬁfered totally 1120 calls, the
___ﬂ 683 completion response,

— call§
25.9% of participants °d esr e 50% of 681 calls, and
1Ci ; Ve 80% of 681 completion

response with 417C ™ contrast, 15 individuals
refused response ¢ 1 , "W utilization among 97
individuals during 10464 " s 6189 minutes (see table
4.11). The highes; e "'\ a sWhedication QA TVR set.

There were no asso- Wlevel or years of disease

and amount of resp dicated that almost none of
socio-demographic 24 ;  marital status were
associated with amou, liMltion, both the number of
completion responses and tG: = ation.

EL L

Table 4.11 NumbergA£nm A 241 10 Q&A TVR delivery
and tin L 7% RY' Jompleted response)
minpletion Time use in
responsZAalls; minutes;

mean (SD) mean(SD)

nomsponseﬂummﬂmﬂmm -
P°;’g§ﬂ'ﬁ'] AINTRUAVINB A B o

Intermittent response, 24 (25.9) 6.1 (0.86) 56.07 (15.26)
50% - 70%

Levels (%) of complete) [ e
response to system callS (N: %)

Adherence, 52 (46.4) 8.8 (0.776) 80.10 (19.70)
80% - 100%

Total 112 (100) 6.08 (3.29) 55.26 (33.01)




60
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 par‘ykd p'pg in the future automated program.

ss and future participation

Table 4.12 Summary of glot % /
— Grtis | (1 —03)

Single question verv : moderate very
satisiicu / 7 —dissatisfied dissatisfied
Global 38 (L 1(0.9) 2 (1.8)

satisfaction
Usefulness 1(1.1)

Future
participation

Perception of Eq s
Ly

The report ogrpeirsa PCginess and emotion with

TLC are summariz#d in table 4.13. Overall, Prception of easiness of
language understandfhgs voice clar@y, dialog speed, and easiness of
pressing teleﬁou ﬂ‘@%ﬁwgﬂﬂ%ﬁﬁnosﬂy and always
positively peggeived easiness with™ the "1LC calls. The report of
helpfulpess_ perception, a_chafice of tellde vour illn@és, getting new
knowdgﬁ%ﬂﬁ&é&ﬁi@fu]ﬂﬁq f]\ﬁgvi%}m ﬂhgge similar to
easinesdjperception. 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).

il ywith TLC

)
'y



Table 4.13 Perception of easiness, helpfulness, and emotion

61

How many calls do you perceive easiness with

Language understanding
Voice clarity

Dialog speed

Pressing button of telephone

Get more attention from doctors
Get more new knowledge
Reminding self-care management

How many calls do you feel positive emotion?

Happiness
Fun
Acceptance to length of conversation

/e tion level (n=95)
1 ); sometimes

always rarely never
76 (67.9) 3(2.7) 0 (0.0) 1(0.9)
75 (67.0) 5(4.5) 1(0.9) 1(0.9
78 (69.6 4 (3.6) 1(0.9) 0 (0.0)
67 (59.8) 2(10.7) 3(2.7) 2 (1.8)
24 (30.49 F : " 10 (8.9) 2(1.8) 3(2.7)
240 (35.7) N 11(9.8) 1(0.9) 3(2.7)
44 (39.3) 6 (5.4) 2(1.8) 2(1.8)
27 (24.1) 24 (21.4) 0(.0) 2(1.8)
22 (19.6) 31 (27.7) 3(2.7) 3(2.7)
30 (26.8) R (7.1) 3(2.7) 2(1.8)

Data are frequency (percent)

S m——
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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. Sqveral said “it is fine but I cannot respond
regularly because I am busy. | inging their telephone. A few said
“the information in the

"

AULINENINYINS
ARIAIN TN TN



CHAPTER V

DISCUSSION AND CONCLUSION

DISCUSSION

The current diabetes TLC is outbound calls (the system calls the

users only) There are ths! les which provide long-distant
-~ ’//neral diabetes knowledge IVR

~— e ctes self-care management,
suggestive IVR modu® ) S&¥s cﬁ—ﬂ% module. The varieties of

subtopics in suggesa®T ¥ vsets provide educators to
arrange specific ed.-# s Sroups such as unhealthy

dietary behavior, ex 45 ' : ,. lem, etc.

In particula; R h&Wused as both tailored
O design of QA IVR fits the
behavioral objectivés, U~k e % %" he range of duration of
one QA IVR call is €44 i yeri % W of the content, which are
mostly accepted by the fas=—— ':_ L s been designed to provide
on-going call-out over 30 ——revious study reported that the
optimal duration of i ' &ive behavior change was 24
weeks; there werg.4 i43l)s and 52 weeks (King
et al., 2004). Not L7 A Jaries, but the schedule
contact within this Jine s sefiber week. However, this
study has not dlI‘E(.uy compared the outcomes uf the program with the

B U N i) en T

The sofware, controlled computer, prowdes flexibilities of the

AL R ﬁwﬁﬁwﬁms:m;f

progres8 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, 200("'" This report showed the feasibility of
the TLC as an educational g at tool for diabetes Thai patients,
particularly for primary &g ynadequate DSME area.

WIS randomized controlled

ad assessment and tailored

The pooled res
trial, suggest that the 2
diabetes education™w, A Sntinprove mean of HbAlc
reduction with thg n 73 RO to -0.02 of 95% CI)
magnitude, after adi’ 4 ' sewings and baseline HbAlc,
which is meaning®l relication risk reduction
(Toobert, et al., 2004 wffect of HbAlc baseline
level, 0.459 (p<.00L, #. N CI) regression coefficient,
influenced HbAlc detr g5 y b %2ithe level the more HbAlc
decrease, which is regr#si z‘.’..;, 4.l '. s¥nilar to the previous studies
(Piette, et al., 2001). 2T

Overall, ti= - Jf stages of healthy
behavior including4=" y, sCare, though the effects
on behavior changelJioving 1rorerenaeaon stadll to action stage were not
significant change dlﬁference The adherence was moving better in
both group r%'g ﬂ jty of life in the
mterventlonsﬂ)Tﬂﬂ nﬁﬂm Emﬁ 5.60 to 10.89 and
3.35 to 6.35 0M95% Cl respectwely) The eory of self-gfficacy proposes
that tﬁa ;] r m"l ﬂ h behaviors
mfluepn% nﬁ Sﬁ)ﬁl ;!II y}w 7; Lorig and
Holdmah, 2003). The research in diabetes demonstrates mlxed 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 HbAlc 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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HbAlc 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 (Glangkimer, and Lewis, 2002). The effect of
telephone program on KCf : 2 not show significant difference

(0.35% mean change Ga ™ Z// 0.87 of 95% CI) between

intervention and usua. ---i'gst there were significant

effects on the intery D | f | S i (-0.788 % mean change

of HbAlc; -1.24 to & =tudy found individuals of
KCMH had highei™ie ¢# w8Sa! stage than of LKBH at

baseline. Accordiz# L N0 OY the previous study
wed readiness of better

W0 & Hughes, 2002).

One of impress’ff g a%tudy is its implementation
within a health care#\ getti W 0 particular, which many
patients have low educ#iG§ a®l a few primary physicians
responsible for a large num JM ===_Intervention such as the one the
author evaluated <pa - 'rc’ ability to serve more
patients using el mm—————— ,ystem appeared to be
strongly effective™= 2 ¢econdary care settings
residing in the podtl comiiioncareree, Fealthlhformation as the study
reported. However, this study does not suggest that TLC can replace
clinical vig ﬂm(%‘ltﬁ HHMﬁ ﬂm that is central to
diabetes car Cas sdrviteadelivery in primary
care settings. UThe encounter gbetween patients and glnicians is the
impor mmm alloalma/vbt ophisticated
TLC a%‘z rit t tion ﬂ%flman -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_'yeggopropriate for patients with the high
\| 4 therefore needs special design.
Another IVR technologys W / ‘,ognltlon (patients speak, the
system recognizes pat pressing telephone keys,

The limitatiGris & i oy included two extreme
different setting siz s difficulty of participant
recruitment. Recruifr | \ the setting of a medical
school were more €0r £ § J&5 1( WWry®care setting. Patients of
the medical school nfr s research studies.

The educator féfic ~admval Rrdvided by a single educator
which followed up call ¥ i I 243 weeks in some cases. The
extreme value reported by.- ﬁ = ===xinor errors which the educator
had revised them jan VA th tients.

The prlman : £ u, was collected from
recorded data inclu | 1g Melioareeerere! retriedlld from database causing

some missing data ¢tor paﬂenifﬁi{ lipid profile and physical
examination »physicians. For the
next study, i ﬁtﬂﬂ 'j ﬁcﬂ ?atrkizﬂ ntral laboratory for
HbAlc measttement, and argangement of clinical tgams to conduct
physi hj' it s were self-
reporte Wmlra ﬁtﬂ mmmﬁmﬁﬂﬁn EIE outcomes,
particuldrly 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 regi'irly updatlng scripts which will be

changed as the advances of & / :

.pvestlgatlons of the TLC
= and new known cases,

erm efficacy of diabetes
ali as its cost-effectiveness.

For generalizah ' nef"is
efficacies including 2
effective long-distancs
self-care improvenici

?j
ﬂ‘LlEJ’J'VIEWI?WEJ’]ﬂ‘i
’Qﬁ?ﬁﬁﬂimﬂﬁﬂﬂmﬁﬂ
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Physical examination

1.1 | wwin

1.2 | dauga

1.3 | BMI

1.4 | saian

2. Vital signs

21 | BP

22 |HR

3. Glycemic control

3.1 | FBS

3.2 | HbAlc

4. Renal function

41 | Cr

4.2 | Urine micro albumin

5. Liver function

5.1 | AST (SGOT)

5.2 | ALT (SGPT)

5.3 | Alk. Phos.
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6. Lipid profiles

6.1 | TC: Total

6.2 | TG: Trigl

6.3 | LDL

8.1 sﬂqmﬁw

8.2 | szuutlszaandaudans
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