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ABSTRACT

Diabetic Foot Care Behaviors (DFCB) is the fundamakemromponent of diabetic foot complications
prevention. Many diabetic patients, however, did perform foot care properly. Furthermore, Self-
Management (SM) support program was noted as effeapproach improving diabetes patients’
behaviors. Unfortunately, there have been no ssugiislished applied this approach to improve DFGB i
Indonesia. This study aimed to determine the dffeness of a self-management support program in
improving DFCB in patients with diabetes mellitus \West Java, Indonesia. Quasi-experimental study
was conducted with seventy subjects who randoméygasd either to an experimental (n = 35) or a
control group (n = 35). The subjects in the expental group received a five-week diabetic foot care
SM support program. The subjects in the controlugraeceived standard care. Their DFCB was
evaluated in the fifth week of intervention usindd&CB Questionnaire. The results showed that the
DFCB in the experimental group was significantlgher (M = 67.43, SD = 5.83) than that in the cantro
group (M = 52.60, SD = 8.6) (p<0.001). The resoHicates that a five-week SM program effectively
enhanced DFCB. Thus, nurses are recommended tg #pplprogram in improving DFCB in order to
prevent diabetic foot ulcers or other foot comgiicas.
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1. INTRODUCTION effective long term treatment of DFU is difficutpstly and
time consuming and since ulcers often reoccur e

The prevalence of Diabetes Mellitus (DM) and its healing (Ghanassiet al., 2008; Ragnarson-Tennvall and
complications are constantly increasing in manytspaf ~ Apelqvist, 2004), their prevention is very importan
the world, including in Indonesia, where the number  DFU prevention is of even greater importance iretiging
cases among adults (20-79 years) is predictecctease  countries where health service resources, diagnoses
from 7 million in 2000-12 million in 2030. Additiily, treatments and innovations are limited (WDF, 2010).

DM is now the eighth most common cause of death in Proper daily foot care is an essential, low cost a
Indonesia (MOHRI, 2007). effective part of DFU prevention. Performing daityot

One of the most disabling complications of DM is care routines enables diabetic patients to detect f
Diabetic Foot Ulcers (DFU) which affect 15-25% of abnormalities and injuries earlier and as a resuilt
diabetic patients and may lead to gangrene, iofeethd/or  reduce or even prevent the risk of foot ulceration
foot amputation (Singh et al., 2005). These effectively (Calle-Pascuadt al., 2001; Hokkam, 2009).
complications can lead to severe adverse effectdHowever, many diabetic patients do not performydail
including a high financial burden, physical disdpjl  foot care appropriately, for instance, failing anduct a
depression, low quality of life and high mortality daily foot self-inspection, walking barefoot or wieg
(Abdelgadir et al., 2008; Stocklet al., 2004). Since improper footwear, improperly trimming their
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toenails, or using unsafe water for washing thegtf intervention aimed at encouraging diabetic patients
(Gulliford and Mahabir, 2002; Khamsehal., 2007). achieve the desired DFCB effectively. The five-week
Patients living with chronic diseases, such as DM, SM program consisted of a sequence of three stages:
have to learn to self-monitor, to make appropriate Self-monitoring, self-evaluation and self-reinfamoent.
decisions, to improve relevant skills and to change  The self-monitoring stage involved the patients
aspects of their lifestyle on a day-to-day basisrater to ~ themselves reflecting on their current DFCB. Thi-se
control and manage their symptoms and complicationsevaluation stage included giving individual footrea
(Bourbeau, 2008). A Self-Management (SM) support education sessions, conducting discussions to @ealu
program is one of the most effective strategies inthe subjects’ current DFCB and identifying DFCB
improving health-related behaviors in chronically i component(s) that needed to be improved. The self-
patients  (Bodenheimer and Handley, 2009; reinforcement stage consisted of giving feedback
Bodenheimeet al., 2002; DeWalkt al., 2009; Fan and regarding the patients’ current DFCB, assisting the
Sidani, 2009; Handleyet al., 2006). SM support patients to develop their own self-reinforcement,
programs include collaboration between patients andassisting the patients in making decisions aboet th
health care providers to ensure that patients elgtiv. maintenance, modification, or improvement of their
adopt specific behaviors to prevent the adversecesf  current DFCB and assisting each patient to setbhayul
of chronic diseases (Bourbeau, 2008). Howeveruto o an action plan according to the decisions made.
knowledge, there have been no studies published offhereafter, potential barriers and the patient'$- se
SM support programs applied to improve Diabetic confidence level about implementing the action plan
Foot Care Behavior (DFCB) in patients sufferingnfro were evaluated and the patient was given a brief
DM in Indonesia. The current day-to-day practices counseling session in regard to setting alternagivals
relating to the care of patients with DM are mainly or revising their action plan. These activities ever
focused on diet, exercise and medication. However,integrated and repeated in follow-up sessions duitie
general information on diabetic foot care is rarely second to the fifth week of the program.
provided by physicians unless patients show
symptoms of diabetic neuropathy, or 2.2.Method
nurses/physicians find evidence. of foot abnornmgtiti 2.2.1. Setting and Subjects
Further, it was found that using only educational
programs limited the extent to which diabetic pate The sample size was calculated using power asalysi
engaged in behavioral change and recommendedvith a power of 0.80, a significance level of 0&% an
integrating self-management with educational progras ~ €ffect size of 0.6. This effect size was basechereterage
a mean of successfully increasing patients’ paaiion in ~ effect size of several strategies applied in previstudies
managing their own chronic iliness (Bodenheiraesl., using SM support programs (Fan and Sidani, 2009).
2002; Ellis et al., 2004). It is, therefore, essential to The subjects in the study consisted of patienth wi
develop SM support programs to encourage Indonesiat®M who were recruited from a diabetic unit of atdet
diabetic patients to improve their DFCB. general hospital in West Java, Indonesia. The stibje
This study set out to test the effectiveness oBih  included in the study were aged between 18 and 65
support program in improving DFCB in Indonesian Years old, were able to read and speak the Indamesi
diabetic patients. The research hypothesis was thatanguage and had no severe vision or hearing prable
DFCB in the experimental group would be better thanor other disabilities and were able to be contadigd

that in the control group. telephone. Subjects were excluded from the stutheiy
developed severe complications including severe
2 MATERIALSAND METHODS diabetic retinopathy and joint problems, or were

hospitalized during the study period or otherwisedme
unable to perform foot care independently. The esxtbj
2.1. Conceptual Framework were randomly assigned to either the control (B @&

The SM support program was developed based orfh€ €xperimental (n = 35) group using matched riaitef
the self-management method proposed by Kanfer and0ot ulcer history and foot problems.
Goldstein (1991) and the diabetic foot care stadslar
promoted by the Indian Health Diabetes Best Practic 2.3. Instruments
Foot Care (IHSDDTP, 2009) program and the Regidtere The instruments used in this study were of two
Nurses’ Association of Ontario (RNAO, 2005). The SM types: those used during the intervention and thssel
support program was modified to be a five-week to measure the outcome of the study. The instrusnesed
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in the intervention included a prior foot care khedge the modified version of the NAFF in the Indonesian
guestionnaire, a teaching guideline, a diabetid fmoe language was established based on a trial condant@®
booklet, a self-confidence scale and a level ofl goa patients with DM and was found to be 0.72.

achievement scale, all of which were used durirgSM .

support program. The instrument used to measure thé-4- Ethicss

outcome of the study was a DFCB Questionnaire. Before initiating the study, ethical approval and

The prior diabetic foot care knowledge permission for the collection of data were obtaifresn
guestionnaire was developed by the researchersl loaise the Faculty of Nursing, Prince of Songkla Univeysit

a review of relevant literature. It was used toeassthe : I Lok
subject's prior knowledge about DFCB and the Thailand and frpm the district general hospitaMitest
Java, Indonesia where the study was conducted.

information collected was used to help guide theI]c q | btained f he subi
principal  investigator in  providing appropriate "formed consent was also obtained from the subject

information about DFCB during the education session Prior to the commencement of data collection fréwmt.
The content validity of this instrument was estsid
based on the approval of three experts. The KR 202'5' Study Procedure
reliability coefficient was 0.63. A five-week SM support program was developed
The teaching guideline and diabetic foot care based on the three stages of the self-managemehodne
booklet was developed based on the foot care stamda outlined by Kanfer and Goldstein (1991) as mentibne
promoted by the Indian Health Diabetes Best Practic above in the Conceptual Framework section. The
Foot Care (IHSDDTP, 2009) program and the RNAO principal investigator was the only person who
(2005). The contents were focused on DFCB. The DFCBimplemented the study program. At the commencement
information was given to the subjects by the ppati  of the study, the subjects’ demographic charadiesis
investigator through a brief verbal explanation, in their prior foot care knowledge and their level seflf-
subsequent discussions and via a booklet and a.vide confidence in performing DFCB were assessed asasell
The self-confidence scale was used to estimate théheir perception of diabetic foot care behavior.eTh
subjects’ level of confidence that they could ssstally Subjects were given an individual education sesaimh
perform the action plans which were developed.dsw a booklet outlining suitable DFCB in the first week
based on a 0-10 numeric rating scale in which Othe program. The subjects were also encourage@tto s
indicated that the subject had no confidence atiadl weekly action plans and the goals they sought taimt
10 indicated that they had total confidence. The during their participation in this study. Duringetbecond
subjects were given support and encouragementlpo he through the fourth weeks, the subjects were coediact
them to maintain a high level of confidence ofesidt 7 weekly by a phone-call follow-up in order to asstmsr
to ensure that the goal(s) set were achievableprogress inimproving their DFCB and to briefly osel
(Bodenheimeret al., 2007). If the subjects had a self- them in respect of any actions that they had found
confidence level of less than 7, they were encaetag  difficult to complete. The subjects were askedtterapt
modify the goal they were aiming to achieve to whéch self-reinforcement in respect of improvements agdie

was more realistically achievable. during that week. At the end of the phone call, the
The level of goal achievement was measured andsubjects ~were encouraged to develop DFCB
recorded weekly by the principal investigator. Tgual improvement goals and action plans for the forthogm

achievement level each week was used as the lmasis fweek. In the fifth week, the subjects were givebriaf
discussing with the subjects whether they had aeklie ~counseling on the day of their regular hospitalo&hep
the goal set or not. The subjects gained positive o at the diabetic unit, to follow up their progreseiahe
negative self-reinforcement according to whethenar ~ improvement in their DFCB was assessed using the
they had successfully achieved their goal. DFCB (post-test) questionnaire.

The diabetic foot care behaviors (pre and pog)-tes :
Questionnaire was used to measure the DFCB of the2'6' Data Analysis
subjects. This questionnaire was a modified vergibn Descriptive statistics were used describe the
the Nottingham Assessment of Functional Foot-caredemographic, clinical characteristics of the sutgec
Questionnaire (NAFF) (Lincolnet al., 2007). The and their DFCB. The frequency-data were analyzed
modified version of the questionnaire was trandlai® an using chi square and Fisher exact tests in which
Indonesian version using the back translation naetfibe independent t-tests was used to test for significan
content validity was established based on the appaf differences between the experimental and control
three experts. The Cronbach’s alpha reliabilityfftment of groups in particular for significant differencesthreir
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DFCB. A repeated measures Analysis of Variancetwo-thirds of them had foot problems (71.43%). Aligh
(ANOVA) was employed to compare the subjects’ almost all of them attended the clinic for regutaeck-

levels of confidence during the study.

3.RESULTS

3.1. Demographic Data and Clinical I nformation

A comparison of the experimental and control

subjects’ demographic data, their prior knowledde o
foot care and their clinical characteristics foundly
significant differences in the data relating toitHatest
blood glucose levels and co-morbid diseases. Tiestla
blood glucose level in the experimental group wighér
than that in the control group (t = -2.03, p = @pand
the number of subjects without co-morbid diseasdhe
experimental group was significantly higher thaattim

the control groupy¢ = 4.69, p = 0.03).

Most of the subjects in both the experimental toved )
control groups were not new DM cases and more tharntervention (p = 0.04).

ups (94.29%), most of them (80%) had never received
diabetic foot care informatioéble 1 and 2).

3.2. Sef-Confidence Leve

The subjects’ self-confidence level was monitored
only in the experimental group. The highest meaelle
of self confidence (8.69) was found in the firstelkgas
compared to the second (8.17), third (8.29) andtffiou
(8.29) weeks. A repeated measures Analysis of Wegia
(ANOVA) found that there was a significant diffecen
in the self-confidence levels across the four wexkbie
intervention (F = 3.35, p = 0.02). However, paisi
comparisons (Bonferroni) only showed there to be a
significant difference in the mean levels of self-
confidence between the first and the second wekltseo

Table 1. Frequencies and percentages of demographic ddtaliaical information of in relating to the experntal and control

groups (N = 70)

Experimental Group

Control Group

(n=35) (n=35)
Characteristics n (%) n (%) X2 p
Gender 0.24 0.63
Male 15 (42.86) 13 (37.14)
Female 20 (57.14) 22 (62.86)
Marital Status 0.97 0.32
Married 28 (80.00) 31 (88.57)
Widowed 7 (20.00) 4 (11.43)
Religion (Islam) 35 (100.00) 35 (100.00) 0.00 1.00
Level of Education 0.36 0.83
Basic education 6 (17.14) 8 (22.86)
Senior high school 11 (31.43) 10 (28.57)
University 18 (51.43) 17 (48.57)
Occupation 0.3% 0.50
Healthcare related 1(2.86) 2 (5.71)
Non-healthcare related 34 (97.14) 33 (94.29)
Check up 0.0¢ 1.00
Regularly 33 (94.29) 33 (94.29)
Irregularly 2 (5.71) 2 (5.71)
DM foot care information 0.60 1.00
Never got information 28 (80.00) 28 (80.00)
Had got the information 7 (20.00) 7 (20.00)
Foot conditions 0.00 1.00
No complaints of foot problems 10 (28.57) 10 (728.5
Had complaints of neuropathy 25 (71.43) 25 (71.43)
symptoms and/or other foot problems
Co-morbid diseases 4%9 0.03
No co-morbid disease 20 (57.14) 11 (31.43)
At least one co-morbid disease 15 (42.86) 245(B8.
Note: = Chi square test= Fisher exact test
///// Science Publications 17 IJRN
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Table2. Means, Standard Deviations (SD), Medians, Minimi#in) and Maximum (Max) of Ages, Latest Blood GlseolLevel,
Diabetes Mellitus Duration, Income and Prior Knosge of DFCB of the Experimental and Control Groups=(RD)

Experimental group

Control group

Variable (n=35) (n=35) t p
M (SD) M (SD)

Age (years) 53.54 (7.34) 52.20 (6.13) -0.83 0.410
Latest BG (mg%) 179.60 (67.57) 150.69 (50.39) 032. 0.046
Income (US$) 265.53 (92.40) 290.18 (105.38) 0.86 0.390
Prior knowledge of DFCB 7.00 (1.00) 7.03 (1.56) 090. 0.930

Median Min-Max Median Min-Max 4 p
DM duration (years) 4.00 1-23 3.00 0.1-18 -1.96 50.0

Note: BG = Blood glucos€, = equal variance not assumed (df = 65.91)

Table 3. Means and Standard Deviations (SD) of Diabetict Foo

McMurray et al., 2002; Vatankhalet al., 2009). All

Care Behaviors Pre-Test and Post-Test Score in thehese previous studies reported an improvement in

Experimental and the Control Group (N = 70)

Experimental Control

Group Group
Variable (n=35) (n =35)

M (SD) M (SD) t
Pre-test DFCB 51.09 (9.12) 51.43(8.99) 0.16 0.88
Post- test DFCB 67.43 (5.83) 52.60 (8.60) -8.450.00

Note: ¢ = equal variance was not assumed (df = 59.80)

3.3. Level of Goal Achievement

Almost all the subjects (n = 33, 94.36%) completely
achieved their weekly goals in the first week. Hoare
the percentage of subjects who completely achiéveid
goals was found to have decreased to figures rgngin
from 60-70% during the follow-up interviews in the
second, third and the fourth weeks.

3.4. Diabetic Foot Care Behaviors

The mean pre-test DFCB score (M = 51.09, SD
9.12) of the experimental group was not found to be
significantly different from that of the controlap (M
= 51.43, SD = 8.99). However, the DFCB (post-test
score) after the implementation of the SM support
program in the experimental group (M = 67.43, SD =
5.83) was significantly higher than that in the ttoh
group (M =52.60, SD = 8.60) (p = 0.00)able 3).

4. DISCUSSION

It was evident that the five-week diabetic footeca
SM support program was effective in improving the
DFCB of the experimental group of patients with DM
from West Java, Indonesia. These findings are stardi
with previous studies where SM support programshav
been effective in improving patients’ DFCB (Corbett
2003; Deakin et al., 2006; Lincoln et al., 2008;

////A Science Publications 18

DFCB when the subjects participated in studiesrigsh
and 12 weeks (Corbett, 2003), 6 months (Vatankhah,
2009), 12 months (Lincolgt al., 2008; McMurrayet al.,
2002) and 14 months (Deakihal., 2006). However, the
present study noted improved DFCB after only a four
week intervention period.

In this study, the SM support program
incorporated different foot care strategies as vesll
monitoring and enhancing of the level of the sutgec
self-confidence and played an important role
encouraging the diabetic patients to improve tB&CB
in a number ways. First, the use of self-reflectamna
strategy encouraged the subjects to consciouslitaron
their DFCB and increased their awareness of thuirah
behaviors. Next, in the self-evaluation stage,sthigjects
were assisted and encouraged to assess whether thei
current DFCB met the desired DFCB criteria or nod a
to identify the DFCB components which needed to be
improved. Additionally, through self-reinforcement
activities, the subjects were encouraged to decide
whether they wanted to maintain, modify, or improve
their DFCB and thus understand what activities they
needed to undertake to improve their DFCB.
Furthermore, the SM program placed value on the
subjects as experts with knowledge of what is ast
their own lives. As a result, they were able to enttheir
own decisions about the selection of their goals e
action plans to achieve them. In common with presio
studies, it was found that when the subjects wetigely
involved in the SM support program, there was ahig
probability that they would successfully improveeith
behaviors (Bodenheimetal., 2002; Handlewt al., 2006).

The combined educational strategies applied is thi
study also supported improvements in DFCB. The
individual education sessions allowed the subjeots
gain knowledge and also allowed them to intensively
discuss any particular additional information they

in
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needed. In addition, the booklet given to the stibje strengthen the subject’s self-confidence, whichuim
guided them in performing their daily DFCB. Prevsou provided encouragement for them to successfully
study similarly reported that individual education achieve further goals (Bodenheimer and Handley9200
sessions combined with an explanatory booklet wereDeWaltet al., 2009).

effective in improving the patients’ diabetic fooare Additionally, the evaluation of the subjects’ self
knowledge and behaviors within a period of 6 months confidence allowed them to set appropriate goats an
(Vatankhah et al., 2009). Furthermore, the use of action plans based on their level of self-confidenc
counseling related action plans and discussionhef t Which resulted in a greater probability of the =g
subjects’ difficulties in performing DFCB was instnental ~ achieving their goals (Bodenheimest al., 2002;

in strengthening their problem solving skills, aliog them ~ Corbett, 2003). Detailed explanations of the goals,

to overcome barriers in achieving the behaviorg tented ~ action plans and the goal achievement levels recbil
to implement (DeWalt al., 2009). the current study have already been published in a

eparate article (Kurniawast al., 2011).

DeWaltet al. (2009) reported that the use of a goal
setting and action planning strategy combined with
education sessions and brief counseling were éftect

The partnership between the subjects and the®
principal investigator also provided a positive
environment for DFCB improvement. In this studye th
principal investigatqr acted as a facilitator Wla?tgmlarly in improving the patients’ self-confidence to maeag
evaluated and provided feedbac.k on the supJeGIBJah their diabetes foot care behavior. The use of thael g
DFCB and encouraged them to improve their DFCB ar_‘dsetting and action planning strategy was also tefdo
to reflect on the improvement or progress in their he effective in encouraging patients to adopt hieait
behaviors. This relationship assisted the subjaci$  pehaviors (Bodenheimer and Handley, 2009; Haredlaly,
the principal investigator to build effective 2006; Dewalt et al., 2009; Cullenet al., 2001).
communication and trust which was effective in Unfortunately, the findings of the present studyeveot
improving the subjects’ perseverance in performing able to determine whether the intervention given
required actions, as has been noted in other studieimproved the subjects’ level of self-confidence and
(Fox et al., 2009; Martinet al., 2005; O’Malleyet al., whether that further encouraged the subjects todug
2004). In addition, the feedback and encouragementheir behaviors as was reported in the study caeduoy
provided was also effective in facilitating impronents ~ DeWaltet al. (2009). In the present study, the researcher
in the subjects’ behaviors (Bodenheinatral., 2007;  only evaluated the subjects’ levels of self-conficie
Bodenheimer and Handley, 2009). The cultural after they had undertaken the diabetic foot care SM
background of the Indonesian subjects also enhatieed SUPPOrt program. In addition, the subjects’ self-
successful building of trust in the relationshipvizsen ~ confidence scores were adjusted during the self-
the principal investigator and the subjects. In ahsi confidence evaluation. For subjects who reportdft se

cultures, patients give high respect to healthcareconfidence levels of less than 7, the goals antract
providers. This underlying attitude has the potntd plans were adjusted downwards until the subjeaH- s

. . ) o . confidence scale increased to at least 7 out af. 10.
improve the subjects’ motivation to perform theuieed The weekly follow-up and counseling also provided
actions and to improve their DFCB. y b g P

Another strategy that contributed to the positive regular encouragement, facilitated ~ the  continuous

outcome of this study was the setting of individual |mp_rovement of _DM knowle_dg_e anq encou_rag_ed the
goals and action plans to achieve those goals. ThéSUbJeCtS to exercise r_espon3|b|I|ty, Sk'"fs and ivation
session at which DFCB improvement goals were sét an loWards achieving their goals. Bodenheimer and kgnd

action plans were formulated encouraged each suijec (2009) also noted that the combination of the rsgtof
consciously engage in the process of changing theiP€havioral change goals and follow-up intervention
behaviors by adopting their own goals and actiamsl resulted in more behavioral changes than did ttimgef

as previously noted by Bodenheimer and Handley902ls alone without follow-up intervention.
(2009). These goals and action plans also provitieat

guidance for the subjects as to what activitiesdadeto 5. CONCLUSION
be undertaken and how the desired goals were to be
achieved. Additionally, the manner in which the Igoa The five-week diabetic foot care self-management

were set allowed the subjects to set the most eahle support program employed in this study was effectiv
goal first and once that goal was achieved thatesktto facilitate encouraging Indonesian diabetic patietds
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improve their DFCB. However, the degree to which th Bourbeau, J., 2008. Clinical decision processes and

findings of this study can be generalized might be patient engagement in self-management. Dis.

limited, since the subjects were recruited fromyomhe Manage. Health Outcomes, 16: 327-333. DOI:

setting with all of them being less than 65 yeddsamd 10.2165/0115677-200816050-00009

all of them being Muslims. In addition, a DFCB Calle-Pascual, A.L., A. Duran, A. Beneda, M.l. Galv

Questionnaire that measures only the subjects’- self and A. Charrcet al., 2001. Reduction in Foot Ulcer

reporting of their foot care activities may not aately Incidence Relation to compliance with a

reflect their actual foot care behaviors. prophylactic footcare program. Diabet. Care, 24:
However, the results lead us to strongly recommend  405-407. DOI: 10.2337/diacare.24.2.405

nurses and/or other healthcare providers to utiliie Corbett, C.F., 2003. A randomized pilot study of

program, particularly those working in an outpatien improving foot care in home health patients with
setting in Indonesian contexts. In addition, théhars diabetes. Diabet. Educ., 29: 273-282. DOI:
recommend the replication of the design of thiglgtun 10.1177/014572170302900218
multiple settings with larger samples, includinglex Cullen, K.W., T. Baranowski and S.P. Smith, 2001.
subjects and using longer durations of interventad Using goal setting as a strategy for dietary bedravi
using observations of actual DFCB as the data change. J. Am. Dietetic Assoc., 101: 562-566. DOI:
collection method in order to further clarify thifieacy 10.1016/S0002-8223(01)00140-7
of SM programs, to strengthen the evidence in theirDeakin, T.A., J.E. Cade, R. Williams and D.C.
favor and to maximize the benefits for DM patients Greenwood, 2006. Structured patient education: The
across Indonesian and on a global basis. Diabetes X-PERT Programme makes a difference.
Diabet. Med., 23: 944-954. DOI: 10.1111/j.1464-
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