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Why is it necessary to perform an assessment of health-related quality of life in type 2 diabetes? 13

EQ-5D instrument [7,8].  Additionally, it 
should be realized that health- related quality 
of life (HRQoL) refers specifically to a part 
of QoL [9] that concerns how health affects 
QoL [10]. As such, HRQoL can be consid-
ered a self-perceived health status reported by 
T2DM outpatients/participants [10].

Why is it necessary to perform an 
assessment of health-related quality 
of life in type 2 diabetes?
People with T2DM are forced to accept 
many consequences. One of them is feeling 
challenged with the day-to-day demands 
of T2DM management, for example, being 
obliged to keep up with the therapy, selecting 
healthy food and doing regular exercise [11]. 
Also, those with T2DM must make time to 
check their blood-sugar level regularly [11]. 
Furthermore, a T2DM patient has to be pre-
pared to face the social stigma surrounding di-
abetes or other diabetes-related stigmas [12]. 
A systematic review [12] reported that diabe-
tes-related stigmas not only result in negative 
consequences on psychological well-being but 
also on self-care and clinical outcomes. To de-
tect and potentially minimize those negative 
consequences, assessment of HRQoL needs 
to be done regularly and continuously. No-
tably, the results of these regular assessments 
can be used as a basis for selecting clinical and 
psychological interventions. 

In Indonesia, there are some publications 
available on the assessment of HRQoL on 
T2DM, but these mainly focus on the is-
land of Java [13–18]. This is likely to be be-
cause hospital data management in Java is 
better than many regions in Eastern Indo-
nesia. Also, the population of Java is larger 
than that of the other four main islands 
in Indonesia, and the density of health-
care services and professionals is centered 
mainly in Java. We took participants from 
Java as well as Sulawesi since, in the last five 
years, the three provinces with the highest 

GENERAL INTRODUCTION

The number of people with type 2 Diabetes 
Mellitus (T2DM) in Indonesia is increasing 
annually. Based on data from the IDF (In-
ternational Diabetes Federation), in the last 
decade, the number has risen significantly 
from seven million in 2009 [1] to ten mil-
lion at the end of 2017 [2]. Research by the 
Indonesian Ministry of Health supported 
this phenomenon by comparing the data 
in 2007 and 2013 [3]. The increasing num-
ber of people with T2DM, in turn, has im-
pacted health care costs. As an illustration, 
in 2010, the costs going through the Indo-
nesian state-owned health insurance com-
pany known as BPJS/Badan  Penyelenggara 
 Jaminan Sosial (the Social Security Admin-
istrative Agency) reached more than 138 bil-
lion Rupiah [4]. To respond to this situation, 
one attempt that can be made is to enhance 
the study of pharmacoeconomics to anal-
yse the situation using various techniques, 
for example, cost-utility analysis (CUA) [5]. 
CUAs can help to identify cost-effective op-
tions for health care, for example, in T2DM. 
There are two main components that go into 
a CUA: costs and Quality of Life (QoL) data. 
This thesis aims to focus on the latter.

What is Quality of Life (QoL) and 
Health-Related Quality of Life 
(HRQoL)?
Many organizations have different ideas 
about QoL. The World Health Organization 
(WHO) has divided QoL into six inter-re-
lated domains. These are physical, psycho-
logical, level of independence, social relation-
ships, environment, and spirituality/religion/
personal beliefs [6]. Furthermore, the Eu-
ropean Quality of Life (EuroQoL) Group 
Research Foundation argues that QoL con-
sists of five dimensions of mobility, self-care, 
usual activities, pain/discomfort, and anx-
iety/depression, to be measured with the 
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Predictors of health-related quality 
of life of people with diabetes in 
Indonesia
Besides identifying the type of instruments 
used, we also reviewed the predictors of 
HRQoL in Indonesian T2DM from these 
14 studies. We divided these predictors into 
four main groups; i.e., socio-demographic 
characteristics, clinical conditions, psycho-
logical aspects, and social environment (Fig-
ure 1). Socio-demographic data was self-re-
ported by the research participants, whereas 
most of the clinical conditions were gath-
ered from the hospital databases where the 
research took place. Related to the psycho-
logical aspects, three studies [15,16,18] an-
alyzed the relationship between adherence 
and HRQoL and one study [26] evalu-
ated the relationship between knowledge of 
T2DM and HRQoL. Furthermore, the so-
cial aspect predictors were identified based 
on the review of social support compared 
with HRQoL.

Clinical conditions
Four of the 14 studies specifically investi-
gated and indeed revealed that T2DM com-
plications could result in a negative effect 
on HRQoL [17,18,26,30]. Andayani et al 
stated that the HRQoL score in Indonesian 
T2DM declined along with an increase in 
the number and types of T2DM complica-
tions suffered [17]. Amelia mentioned that 
T2DM complications have a huge impact on 
HRQoL, mainly in the domain of sexual ac-
tivity [26]. These statements were strength-
ened by the research by Alfian et al [18] who 
also stated that sexual behaviour was one 
of the HRQoL domains which were most 
influenced by T2DM and complications. 
 Soewondo et al [30] reported that 60% of 
participants (n = 1785) in their study suf-
fered at least one type of T2DM complica-
tion, dominated by neuropathy and retinop-
athy at 64% and 42%, respectively. McCall 

percentage of T2DM patients in Indonesia 
were from the island of Sulawesi, namely: 
Central  Sulawesi, North Sulawesi, and 
South Sulawesi [3].

In this general introduction, we searched 
in PubMed and Google Scholar, as well as 
sent emails to three HRQoL researchers in 
Indonesia to identify research on the sub-
ject matter concerning Indonesian T2DM 
patients. Two objectives of this literature re-
view were:
i. to identify the type of instruments to 

be used to assess HRQoL in Indonesian 
T2DM patients; and

ii. to investigate T2DM-specific predic-
tors for HRQoL.

By using the keywords “diabetes AND 
quality of life AND Indonesia,” we found 
14 studies, including national and interna-
tional publications. 

Type of instruments to be used to 
assess HRQoL in Indonesian T2DM
Five of the 14 identified studies were 
multi-country studies in Asia, which re-
ported the relationship between using the 
correct type of insulin and HRQoL [19–23]. 
These studies used the EQ-5D [24] instru-
ment, but there was no detailed report on 
the influence of T2DM on the five domains 
in this instrument (mobility, self-care, usual 
activities, pain/discomfort and depression/
anxiety) [24]. Five studies [13–17] used 
the Diabetes Quality of Life Clinical Trial 
Questionnaire (DQLCTQ) [25], two stud-
ies [26,27] used WHOQoL-BREF [28], 
and one study [18] used Diabetes-specific 
QoL diabetes 39 (D-39) [29]. Furthermore, 
one study of 1875 diabetic patients (98% 
T2DM) [30] used the WHO-Wellbeing In-
dex (WHO-5) [31] for the measurement of 
HRQoL. In summary, studies on HRQoL 
and in particular the use of EQ-5D [24] as 
an instrument for assessing QoL in Indone-
sian T2DM patients are still rare.
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the T2DM patients in Indonesia increased 
along with the patients’ duration of having 
the disease. The average level of HbA1c in 
the participants having had T2DM for less 
than one year was 7.8%, while in the group 
of participants having had T2DM for more 
than ten years, the average HbA1c-level was 
8.5%. Table 1 presents the relationship be-
tween glycemic control and T2DM dura-
tion.

Furthermore, it was found that most 
T2DM patients only visited a health facil-
ity once the T2DM got worse or they had 
T2DM complications [32]. Restinia et al 
categorized the participants in their study 
into three groups based on T2DM duration: 
Group A: 1–5 years, Group B: 6–10 years 
and group C participants with a T2DM 
duration of ≥10 years [14]. The analysis 
showed that the HRQoL levels of partici-
pants in group A were better compared to 
B and C in physical function, energy, and 
frequency of symptoms [14].

Perwitasari et al [16] reported that 
during the process of data collection some 
participants complained about the side ef-
fects of T2DM therapy they were undergo-
ing (treatment duration 4.92 ± 4.08 years). 

also supported the statement by Soewondo 
et al that in almost 60% of T2DM patients 
in Indonesia, the disease is accompanied by 
T2DM complications [32].

Perwitasari et al [16] conducted research 
on 88 participants by dividing them into 
three groups: monotherapy (group A), a 
combination of sulfonylurea and metformin 
(group B), and a combination of oral and 
insulin (group C). The HRQoL scores in 
group A were better in satisfaction and 
treatment satisfaction. Group B showed 
better scores in physical function and men-
tal health. Meanwhile, the participants in 
group C showed higher HRQoL scores in 
four domains: energy, health pressure, treat-
ment effectiveness, and symptom frequency. 
On average, although there was no signifi-
cant statistical difference, the participants in 
group C had the better HRQoL. Soewondo 
et al reported that almost 40% of the partici-
pants in the study stated that “I am very wor-
ried about having to start on insulin” [21].

Soewondo et al [30] stated that the level 
of glycemic control of Indonesian T2DM 
patients could be categorized based upon 
the duration of suffering from T2DM. In 
this study, the average level of HbA1c of 

Figure 1. Outline of Introduction
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group of 36–45 (30%) followed by those 
of 45–55 years old (27%) [26]. Interestingly, 
a more recent report has shown that more 
cases of T2DM were found in younger peo-
ple [33]. The Indonesian Ministry of Health 
also reported that, based on the analysis of 
diabetes reports in Indonesia from 2007 
to 2013, many new cases of T2DM were 
found in the 15–20 years age group [3]. In 
line with the previous report, McCall (2016) 
also reported that the age of new Indonesian 
T2DM patients is rapidly decreasing [32].

From the 14 published articles on 
HRQoL in Indonesian T2DM patients, six 
indicated that the majority of participants 
were female [13–16,18,30], two articles 
stated the opposite [17,27], while one ar-
ticle did not differentiate the participants 
involved with respect to gender [19–23,26]. 
In relation to this, the Indonesian Ministry 
of Health reported that until 2013, there 
was no significant difference in people that 
suffered from T2DM in Indonesia based on 
sex, both in urban and rural areas [3]. Per-
witasari and Urbayatun stated that HRQoL 
of male participants was better than that of 
females [15]. Research conducted by Res-
tinia et al [14] on 31 male participants and 
52 female participants showed that the level 
of HRQoL in male participants was bet-
ter in the domains of health distress, men-
tal health, and satisfaction. This may indi-
cate that the male participants were better 
in controlling their psychological condition 
than the females [14]. 

In addition, the participants were also afraid 
of the long-term adverse impact of the ther-
apy. Alfian et al [18] added the correlation 
between the information of the therapy par-
ticularly the side effect of medicines and the 
increase of adherence with HRQoL.

Adherence to T2DM therapy is one of 
the things that can have a significant im-
pact on HRQoL. Hence, it requires pro-
grams that can help to increase the adher-
ence of T2DM patients [18]. In Indonesian 
T2DM patients, both males and the el-
derly showed a better level of adherence 
[13,15,16]. Other factors impacting on ad-
herence include accuracy in the provision of 
T2DM therapy [15,16,18], understanding 
of the benefits of adherence [18], and expe-
rience of the occurrence of the side effects 
of the therapy[13]. Alfian et al [18] assessed 
the correlation between adherence and five 
HRQoL domains, including energy and 
mobility, T2DM control, anxiety and worry, 
social overload, and sexual behaviour. The 
result of the study analysis showed that sex-
ual behaviour was the most disturbed do-
main in the group without any adherence 
to their T2DM therapy followed by the do-
main of energy and mobility [18].

Socio-demographic characteristics
Most of these studies on HRQoL in Indone-
sian T2DM patients involved a majority of 
patients over 50 years of age [13–18,27,30]. 
Another study carried out in North Suma-
tra in 2015 primarily concerned the age 

Table 1. Association between glycemic control based on Indonesian T2DM duration 

(reproduced with permission from Prof. Pradana Soewondo provided by email)

Glycemic controls T2DM duration in years
p-value< 1 1 – 5 >5 – 10 > 10

N Mean ± SD N Mean ± SD N Mean ± SD N Mean ± SD
HbA1c (%) 44 7.8 ± 1.7 545 7.7 ± 1.9 450 8.4 ± 2 563 8.5 ± 2 <.0001
Fasting blood glucose (mg/dL) 42 139 ± 47 521 137 ± 48 397 146 ± 51 502 149 ± 53 <.0001
Post Prandial blood glucose (mg/dL) 43 198 ± 76 490 198 ± 81 377 214 ± 85 460 216 ± 81 .003

Random blood glucose (mg/dL) 10 182 ± 62 129 193 ± 78 97 198 ± 73 164 209 ± 81 .322
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given by the pharmacist when giving the 
medicine to the patients [16]. Perwitasari 
et al stated that good communication be-
tween the patients and health professionals 
could help to increase the adherence of the 
patient; thus, it can improve their HRQoL 
[16]. We only found one study from Medan 
in North Sumatra that investigated the cor-
relation between the level of T2DM knowl-
edge and HRQoL. The results of this re-
search stated that better HRQoL could be 
acquired by increasing one’s knowledge of 
T2DM. Notably, a positive contribution to-
wards the patients’ knowledge could be in 
the way physicians communicate various 
aspects of the disease with their patients 
during the consultation [26].

Since 2010, the BPJS has introduced 
Prolanis (chronic disease management pro-
gram) [4]. Prolanis also has a T2DM com-
munity in which the members can meet 
and share their experiences on T2DM with 
other members and obtain education from 
a general practitioner (GP) or a consulting 
resident of internal medicine [34]. Besides 
this, Prolanis also organizes weekly exercise 
programs that can be joined by all the mem-
bers as well as a regular observation of blood 
sugar levels once a month. In the beginning, 
the Prolanis program was only focused on 
T2DM, but today it is also being used for 
hypertension. The number of members 
joining has increased from year to year: in 
2010 the number of Prolanis members was 
1,702, and at the end of 2013, the num-
ber had increased to 100,302, also reaching 
more parts of Indonesia [4]. One study [27], 
conducted in Yogyakarta, analyzed two spe-
cific groups of participants. The first group 
(n = 30) was referred to as the intervention 
group in which the participants joined a 
CBIA-DM (community-based interactive 
approach to diabetes mellitus) program. 
The second group was referred to as the con-
trol group, with participants only receiving 

Restinia et al [14] analyzed HRQoL of 
Indonesian T2DM patients based on em-
ployment status. The result of this research 
showed that, of eight domains of HRQoL 
in the DQLCTQ instrument, the unem-
ployed group was better regarding physical 
function, energy, satisfaction, and treatment 
flexibility. Yet, obviously, the employed 
group showed higher scores in health dis-
tress, mental health, treatment satisfaction 
and frequency of symptoms [14].

Four studies [13,15,16,18], with 75–87% 
of participants having a maximum edu-
cational level of higher secondary school, 
showed a close relationship between ed-
ucational level and daily attitude towards 
T2DM therapy management, for example, 
being more aware of the importance of ad-
herence to T2DM therapy, with correspond-
ing impacts on HRQoL. Another study 
stated that a high educational level might 
bring enhanced awareness, thus minimizing 
the risk of occurrence of T2DM complica-
tions [17]. Also, research on 90 T2DM par-
ticipants in the Haji Adam Malik Hospital 
in Medan showed that the higher the edu-
cational level, the better the ability to absorb 
T2DM knowledge [26]. In general, the par-
ticipants in this study with at minimum a di-
ploma-level education had the better T2DM 
knowledge, for example, they were aware of 
the importance of monthly T2DM checks 
and regularly visited the relevant health facil-
ities [26]. Participants who had their routine 
T2DM checkups at health facilities were in 
better condition than those who did not visit 
the health facilities regularly [26].

Psychosocial aspects
Support from a health professional can be in 
the form of the provision of T2DM knowl-
edge when the patients visit health facilities. 
Knowledge can be given to the patients by 
providing sufficient consultation time and 
by the additional information that can be 
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T2DM patients are important as they are 
one of the critical components in the CUAs 
and modelling studies in Pharmacoeco-
nomics. Furthermore, it might be worth-
while to combine EQ-5D with other instru-
ments that more specifically measure the 
psychological state of T2DM patients. One 
such instrument could, for example, be the 
diabetes distress scale (DDS), with diabetes 
distress (DD) screening being included in 
the guidelines for T2DM in various coun-
tries [35,36]. Notably, this is not yet the 
case in Indonesia. Also, to enrich the data, 
and alongside quantitative studies, psycho-
logical studies using qualitative methods 
can provide further detailed comprehension 
and simultaneously empower T2DM out-
patients in their understanding of and aspi-
rations for better and adequately scientific 
evidence-based treatment of T2DM. The 
thesis is structured as follows:

Chapter 2 concerns the translation, revi-
sion, and validation of the Diabetes Distress 
Scale (DDS) for Indonesian T2DM outpa-
tients with various types of complications. 
This chapter explains the method of trans-
lating and validating the instruments based 
on international standards.

Chapter 3 outlines how Indonesian 
T2DM outpatients cope with DD. It is a 
qualitative study to understand more about 
the phenomenon of DD in Indonesia. In 
this chapter, we describe a number of im-
portant aspects felt by T2DM-outpatients 
in one of the primary health care services 
in Surabaya.

Chapter 4 shows factors influencing DD 
in Indonesian T2DM outpatients, with a 
comparison between primary and second-
ary care. This chapter presents a quantitative 
description of DD-related to the socio-de-
mographic and clinical conditions in Indo-
nesian T2DM outpatients.

Chapter 5 aims to examine the specific 
measurement properties and scoring of the 

standard care from a physician when the 
participants visited a hospital. The results 
of the research showed that the participants 
with the CBIA-DM intervention had sig-
nificantly better HRQoL compared to the 
control group (p = <.05).

Satisfaction can be viewed from several 
angles. Various studies analyzed the level of 
satisfaction of the participants in relation to 
the therapy they were undergoing. In Indo-
nesian T2DM patients, the group of partic-
ipants with insulin therapy showed better 
HRQoL scores compared to other types of 
therapies [16,19–23]. Another type of sat-
isfaction was related to the accessibility of 
health facilities, also warranting careful con-
sideration. Such accessibility could include 
the distance from the house of patients with 
T2DM to the healthcare service center [15], 
or other facilities to acquire the therapy. 

In conclusion, based on a review of 14 
studies, it can be concluded that to date, 
HRQoL research in Indonesia is mostly 
on Java Island, and in a secondary care set-
ting. From this review, it was also found that 
compared to males, the females had a lower 
HRQoL, and T2DM patients with higher 
education had a better HRQoL compared 
with participants with lower education.

THESIS OBJECTIVES AND 
THESIS CHAPTERS

With the scarcity of studies available and the 
limited scope covered, further development 
of HRQoL research in Indonesia is urgently 
needed. The initial step that can be taken 
concerns the consideration of several instru-
ments for the assessment of HRQoL, such 
as the EQ-5D that has been widely used 
to assess utility score (EQ-5D index score) 
and seems to have a preference in European 
Health Technology Assessments (HTAs) 
[24]. EQ-5D index score in Indonesian 
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scores in Indonesian T2DM outpatients. In 
this chapter, we present the list of EQ-5D 
index scores in Indonesian T2DM out-
patients that can be used as a reference in 
CUAs in Indonesia. The list is based on so-
cio-demographic characteristics and clinical 
conditions of participants. Furthermore, we 
also subsequently investigate the association 
between those variables.
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ABSTRACT

Objectives
To translate, revise and validate the Diabetes 
Distress Scale (DDS) instrument for Indonesian 
type 2 diabetes mellitus (T2DM) outpatients 
with various complications.
Methods
Participants were recruited from four hospitals 
and two primary health care facilities. The study 
itself was performed with forward and backward 
translations, an adaptation testing with a small 
subset of participants, and validation analysis. 
Factor analysis with maximum likelihood esti-
mation and promax rotation was then used to in-
vestigate the instrument structure. Internal con-
sistency among the items was estimated using 
Cronbach’s alpha for each of the four domains 
of the DDS. The instrument resulting from this 
study was labeled DDS17 Bahasa Indonesia.
Results
324 participants (246 from hospitals and 78 
from primary healthcare facilities) were involved 
in this study. To improve participant compre-
hension of the exact meaning of questions, ex-
amples of daily activities for T2DM outpatients 
(e.g. diet, exercise, and adherence to therapy) 
were added to some questions after the transla-
tion and revision procedure. The factor analy-
sis revealed a correlation among the four factors 
ranging from 0.40 to 0.67. The factor loadings of 
selected items from the four factors ranged from 
0.41 to 0.98. The order in the factor analysis was 
first interpersonal distress, followed by the emo-
tional burden, physician distress, and regimen 
distress. The internal consistency for the four do-
mains ranged from 0.78 to 0.83.
Conclusions
The DDS17 Bahasa Indonesia provides an initial 
psychometric validation study, factor structure 
and internal consistency for assessing the distress 
of T2DM outpatients in Indonesia. Use of this 
instrument in future research and clinical trials is 
recommended for the Indonesian context.

HIGHLIGHTS

i. What is already known about the topic?
1. To identify psychological problems and 

ensure that T2DM outpatients receive ad-
equate intervention, it is strongly recom-
mended that assessments be carried out on 
a regular basis.

2. The DDS instrument has been translated 
and validated in many countries worldwide.

ii. What does the paper add to existing 
knowledge?

1. The translated and reanalyzed instrument in 
this study is titled DDS17 Bahasa Indonesia. 
Support was provided for the initial psycho-
metric validation study, factor structure and 
internal consistency of the newly translated 
DDS17 Bahasa Indonesia. Future research 
will be necessary to undertake a further ex-
amination of the reliability and validity of 
the newly translated version of DDS. 

2. Factor analysis with oblique rotation re-
sulted in a better interpretable 4-factor 
structure in comparison to the orthogonal 
(varimax) rotation.

3. During the data collection process, we devel-
oped an additional tool to help participants 
understand more clearly and to be able to re-
spond accordingly. This tool is built around 
a simple graphic representation of the Likert 
scale of the DDS17 Bahasa Indonesia (from 
1 to 6) with an extra-large font suitable for 
participants with impaired vision. 

iii. What insight does this paper offer for 
health-care related decision making? 

It is highly desirable to provide greater attention 
and support where patients are experienc-
ing psychological problems and therefore it 
is recommended to extend these benefits to 
T2DM outpatients at primary and second-
ary health-care facilities in Indonesia with 
the use of the DDS17 Bahasa Indonesia.
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management plan can be especially challeng-
ing for patients with cardiovascular and kid-
ney complications, eye disease, nerve damage 
and diabetic foot complications [8]. Previ-
ous research [9] found that T2DM man-
agement plans in themselves are responsible 
for psychological distress in many T2DM 
patients, which may then hinder successful 
therapeutic outcomes. Due to the promi-
nence of effects from emotional distress, it 
is imperative that T2DM-specific psycho-
logical distress be regularly assessed to iden-
tify those individuals who are particularly at 
risk [7,9]. To ensure that daily management 
plan are effective, T2DM outpatients should 
be able to manage their individual concerns 
and address their essential aspects of diabetes 
distress (DD). An important contribution to 
this can come from both patient and care-
giver understanding of the DD.

The Diabetes Distress Scale (DDS) was de-
veloped by William Polonsky from the PAID 
(Problem Areas in Diabetes) instrument 
[10,11] and has since become well- established 
and widely recommended for assessing the 
level of DD in DM patients [10]. The PAID 
and DDS both have their particular advan-
tages in measuring DD, whereas DDS has a 
more precise and cross- culturally consistent 
factor structure compared to PAID as shown 
in a validation study [12]. The DDS consist-
ing of 17 items that measure patients’ feelings 
in four general domains [10,11]. First, the 
interpersonal distress domain (three items) 
reflects the psychological emotions and feel-
ings of T2DM patients during their interac-
tion with families, friends, or people around 
them. Second, physician distress (four items) 
portrays the distress that T2DM patients ex-
perience during interaction with their physi-
cian. The third domain, regimen distress (five 
items), describes the distress felt by T2DM 
patients because of the need to adhere to a 
therapy management plan. The last domain 
is emotional burden (five items), that is to say, 

INTRODUCTION

Diabetes mellitus (DM) represents a sub-
stantial burden on healthcare systems with 
prevalence steadily rising worldwide [1]. In 
2015, an estimated 415 million people were 
suffering from DM [2]; of these, 77% were 
living in low and middle-income countries 
[3]. It is estimated that by 2040, the num-
ber of people with DM will rise to nearly 
650 million [2], with 90% suffering type 2 
diabetes mellitus (T2DM) [4].

In Indonesia, the prevalence of T2DM 
among people aged over 15 years, represent-
ing a population of 177 million, mounted 
significantly from 1.1% in 2007 to 2.1% in 
2015 [5]. A report by the Indonesian Min-
istry of Health [5] shows that a further 1% 
of the population complained of T2DM 
symptoms during the most recent month at 
the time of interview, but could not confirm 
whether these persons suffered from T2DM 
itself. In 2007, urban areas accounted for the 
highest incidence of T2DM, but data from 
2013 presents a different picture with no sig-
nificant difference between urban and rural 
areas [5]. In analysis of socio- demographic 
characteristics, the number of persons suffer-
ing from T2DM increases with age, with the 
highest proportion found in the above 55 age 
group [5]. No significant difference was evi-
dent in gender [5]. This report also states that 
in disaggregation by occupation, the highest 
proportions were identified among the un-
employed (7.4%), following by self-employed 
and sole proprietors (7.2%), farmers/fisher-
folk/manual laborers (6.2%) and active em-
ployees (5.8%) [5]. Regarding clinical char-
acteristics, it is reported that 60% of T2DM 
patients in Indonesia experience at least one 
complication caused by T2DM [5,6].

People with T2DM need to follow a strict 
program of self-management, including a 
healthy diet, sufficient physical activity, and 
adherence to their medication [7]. This daily 
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KE/FK/1188/EC on 12 November 2014. 
Permission to develop a version of the DDS 
for use with Indonesian T2DM outpatients 
was obtained from the original author (Assoc. 
Clinical Prof. William H Polonsky Ph.D., 
CDE, University of California San Diego, 
USA) in February 2015.

Participant selection 
The selection process for participants enrolled 
in this study was carried out in the same man-
ner as in the revision and validation phase. 
After enrolling in this study, T2DM outpa-
tients aged 18 years or older were informed 
verbally about the context of the study. Fol-
lowing this, they read and signed a state-
ment of willingness to participate, inclusive 
of informed consent. Some participants with 
limited reading ability gave their informed 
consent orally with the approval of their care-
giver. All participants were recruited in the 
locations previously described, thus forming 
the consecutive sample.

Study procedure and data collection

Translation
The translation phase consisted of the two 
steps of forward and backward translations, 
based on the specific recommendation guide-
lines and international criteria [14,15]. Ini-
tially, the original DDS instrument was trans-
lated from English to Bahasa Indonesia by 
two Indonesian professional translators, each 
working independently. The final version re-
sulting from this step was labeled version 1. In 
the backward translation, the version 1 docu-
ment was translated from Bahasa Indonesia to 
English by three Australian professional trans-
lators similarly working independently, all of 
whom are English native speakers and fluent 
in Bahasa Indonesia. The final version result-
ing from the backward translation was labeled 
version 2. The main purpose of the backward 
translation was to ensure that the forward 

distress related to the personal emotions of 
the patients suffering from T2DM, includ-
ing fear over the possibility of T2DM-related 
complications. 

Although a generic instrument to mea-
sure psychological distress can be quite use-
ful for recognizing distressed T2DM out-
patients, a more specific diabetes-related 
identification of psychological distress may 
help to choose the appropriate intervention, 
which will ultimately improve prospects 
for adequate therapies and better outcomes 
[10,13]. However, this instrument has yet 
to be introduced to the Indonesian popula-
tion. To this end, our study purposes were 
to translate, revise and validate the DDS 
instrument for Indonesian T2DM outpa-
tients with various types of complications.

METHODS

Study Setting
Our study was conducted in four hospitals 
and two primary care facilities on the island 
of Java. The revision phase represents the fol-
lowing step after translation. We carried out 
the revision phase in the first week of Feb-
ruary 2015 at only one hospital, the RSUD 
Kota Yogyakarta Hospital. In the validation 
phase, we also distributed this instrument to 
three other hospitals: PKU Muhammadiyah 
Hospital in Yogyakarta; Moewardi Hospital 
in Solo Central Java; and BLUD Sekarwangi 
in Sukabumi, West Java, while continuing the 
data collection process at RSUD Kota Yogya-
karta Hospital. At the primary care level, the 
instrument validation process was performed 
at a family doctor in Wonosari, Yogyakarta 
and a Public Healthcare Centre (PHC) in Pa-
kis, Surabaya, East Java. The overall valida-
tion phase lasted from February to July 2015. 
This study was approved by the Medical Eth-
ics Committee of Universitas Gadjah Mada 
Yogyakarta Indonesia in document number 
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emerged among the translations, these is-
sues were resolved by consensus.

Revision
In this phase, we evaluated the difficulties 
experienced by participants based on their 
reaction to specific items, where the partic-
ipant would ask for additional information 
on a particular item. The items were then 
revised by BA and the results discussed to-
gether by BA and DAP. Furthermore, we 
took into account the input from 10 healthy 
volunteers who also involved in this phase.

Validation
Construct validity [16,17] was examined us-
ing factor analysis. We performed maximum 
likelihood estimation with both orthogonal 
(varimax rotation) and oblique (promax ro-
tation). The aim of rotation is to simplify the 
initial factorization, thereby obtaining a solu-
tion that keeps as many variables and factors 
distinct from one to another as possible un-
til a simpler structure is found [16]. We ap-
plied these two types of rotation to find the 
most appropriate structure for the question-
naire within the context of Bahasa Indonesia. 
The reference value for factor loading was 0.4, 
which reflects at least a moderately strong re-
lationship [18,19]. Internal consistency be-
tween the items for each of the DDS sub-
scales derived by factor analysis was estimated 
using Cronbach’s alpha [16,17,20]. The esti-
mations of floor and ceiling effects [21] were 
included to provide a description of the par-
ticipants’ most frequently selected answers. 
All statistical analyses were performed using 
IBM SPSS Statistics for Windows, version 23 
(SPSS Inc., Cambridge, MA, USA). The fi-
nal form was compiled after the data analysis 
was labeled “DDS17 Bahasa Indonesia”.

translated documents were indeed correct, 
which we ascertained by comparing the origi-
nal DDS with the three documents after back-
ward translation. The final product of this pro-
cess was the initial DDS in Bahasa Indonesia.

Revision
The initial DDS in Bahasa Indonesia was sub-
sequently tested in two groups of participants. 
The first group consisted of the first 10 T2DM 
outpatients whom we encountered at random 
and satisfied the sample selection criteria. The 
second group was made up of 10 healthy 
adults who volunteered to give their opinions 
on this initial DDS. During this phase, two 
specific points required attention: (i) whether 
both groups of participants would have the 
same difficulties in understanding the DDS 
questions, and (ii) the most frequently occur-
ring problems with filling out the DDS. Af-
ter this, we also asked their opinions about 
this phase. Some participants agreed to be 
recorded while stating their opinions, which 
provided helpful insights in subsequent anal-
ysis. At the end of this phase, the DDS was 
revised as required, based on all comments 
received and issues observed. The final DDS 
resulting from this phase was subsequently 
taken to the validation phase. 

Validation
This final form of the DDS was used for the 
remaining study participants in the valida-
tion phase. All participants involved were 
given information and opportunity to ask 
questions. During this phase, we again re-
corded the conversations that took place 
with the consent of the participants. Figure 1 
depicts the flowchart of our study procedure. 

Analyses

Translation
The results of each step were analyzed by 
the core research team. Where differences 
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Figure 1. Diagram of the procedure of our study
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receiving oral therapy (either monotherapy 
or combinations of two), and the three oth-
ers took a combination of oral antidiabetic 
medication and insulin. Only two persons 
had bachelor level education, while seven 
were graduates of the senior high school and 
one had completed junior high school. All 
participants were retired civil servants and 
reported that a caregiver accompanied them 
when visiting a health facility.

In particular, when completing the in-
strument, participants were unsure what to 
do when asked to choose on the scale set 
out for them. They also wanted more de-
tailed explanations on the exact differences 
between slight and moderate problems, and 
between serious and very serious problems. 
For this purpose, we developed an additional 
tool (Figure 2) to facilitate understanding 
by the participants. Notably, this tool is a 
simple graphic representation of the scale 
of DDS17 Bahasa Indonesia, including an 
extra-large font for participants with mod-
erately impaired vision. Besides the graphic 
tool, we added some explanations about rel-
evant instrument items to help participants 
understand the instrument correctly.

Validation
The study involved a total of 314 participants, 
238 of whom were recruited from hospitals 

RESULTS

Translation
Differences between individual translators 
were detected in the translations of certain 
items. Our overarching concern was that the 
backward translation should reflect as best 
possible the original English version of the 
DDS. We also discussed the most appropri-
ate wording and sentencing based on the for-
mal style of Bahasa Indonesia, where some 
discrepancies between translators were found. 
We present the complete processes of the 
translations, revision, and validation of the 
DDS17 Bahasa Indonesia in the Appendix.

Revision
The ten healthy volunteers who evaluated the 
initial version of the translated instrument 
suggested that participants might be con-
fused if they had to respond on the 1-to-6 
Likert scale, in which 1 indicates no problem 
and 6 indicates a very serious problem. They 
also believed that participants would ask for 
more explanation on items related to emo-
tional burden and regimen distress. These 
issues were confirmed when we used the in-
strument with the ten T2DM outpatients. 

The mean age of the ten participants in 
this phase, including three women, was 65.1 
(SD 6.7). Seven of the participants were 

Figure 2. Graphical display of six scales of DDS17 Bahasa Indonesia
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information. Socio-demographic character-
istics and clinical conditions of the partici-
pants are presented in Table 1.

Factor analysis
Promax (oblique) rotation delivered better 
results than varimax (orthogonal) rotation 
by producing four factors among which the 
items were divided fairly evenly. The per-
centages of variance (eigenvalues) explained 
by these four oblique factors were: 40.2%, 
8.7%, 4.0%, and 2.3% (for the varimax 
rotation these percentages were: 17.8%, 
16.0%, 14.7%, and 6.8%). The total per-
centage of variance explained by the four ex-
tracted oblique factors was 55.3%. Table 2 

and 76 from primary health care centers. 
Within the whole sample population, one 
was illiterate, and four were over 80 years of 
age. The mean age of the participants was 
60.1 (SD: 9.5), while 57% were female. The 
majority of participants (65%) were receiv-
ing oral medication (either monotherapy 
or combinations of two or three oral anti-
diabetic drugs). Sixty-three percent of the 
participants suffered from at least one com-
plication. Within the whole sample popu-
lation, 72% reported senior high school as 
their highest educational attainment. Most 
participants in this study stated that they 
did not know exactly when they first suf-
fered T2DM, so we did not capture this 

Table 2. Factor loading of the DDS17 Bahasa Indonesia for the four extracted factors with maximum likelihood esti-

mation method and promax rotation (n=324)

Item Domains Description Four extracted factors 
of DDS

1 2 3 4
17 ID Feeling that friends or family don’t give me the emotional support that 

I would like.
0.98

13 ID Feeling that friends or family don’t appreciate how difficult living with 
diabetes can be.

0.68

9 ID Feeling that friends or family are not supportive enough of self-care 
efforts (e.g. planning activities that conflict with my schedule, encour-
aging me to eat the “wrong” foods).

0.64

15 PD Feeling that I don’t have a doctor who I can see regularly enough about 
my diabetes.

0.53

16 RD Not feeling motivated to keep up my diabetes self -management. 0.48
4 EB Feeling angry, scared and/or depressed when I think about living with 

diabetes.
0.78

2 EB Feeling that diabetes is taking up too much of my mental and physical 
energy every day.

0.73

14 EB Feeling overwhelmed by the demands of living with diabetes. 0.56
7 EB Feeling that I will end up with serious long-term complications, no 

matter what I do.
0.48

3 RD Not feeling confident in my day-to-day ability to manage diabetes. 0.41
1 PD Feeling that my doctor doesn’t know enough about diabetes and diabe-

tes care.
0.82

5 PD Feeling that my doctor doesn’t give me clear enough directions on how 
to manage my diabetes.

0.78

11 PD Feeling that my doctor doesn’t take my concerns seriously enough. 0.54
6 RD Feeling that I am not testing my blood sugars frequently enough. 0.41
8 RD Feeling that I am often failing with my diabetes routine. 0.71
12 RD Feeling that I am not sticking closely enough to a good meal plan. 0.50
10 EB Feeling that diabetes controls my life. 0.46 0.48

EB: emotional burden, PD: physician distress; RD: regimen distress; ID: interpersonal distress
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Cronbach’s alpha were found for the in-
terpersonal distress and physician distress 
domains (0.83), whereas the lowest value 
(0.78) was found in the regimen distress do-
main (Table 4). As shown in Table 4, the 
wide range of floor and ceiling effects was 
observed in all domains, with the largest dif-
ference detected in the interpersonal distress 
domain (64.5 versus 0.6).

DISCUSSION

The results of our study indicate that the 
DDS17 Bahasa Indonesia is a reliable in-
strument for use in a population of Indo-
nesian T2DM outpatients. This study also 
provides initial corroboration for the valid-
ity of the DDS17 in this context. To the 
best of our knowledge, our study is the first 
in Indonesia in which the DDS has been 
translated, revised and validated. After fac-
tor analysis, a new instrument structure was 
developed, with the four factors arranged in 

depicts the factor loading of the DDS17 Ba-
hasa Indonesia.

The factor analysis with maximum like-
lihood and promax rotation showed the 
correlation among the four factors ranging 
from 0.40 to 0.67 (Table 3). Labeling of the 
factors for the DDS17 Bahasa Indonesia 
was based on close inspection of the content 
of the items loading high on that specific 
factor. Factor 1 appeared to represent the in-
terpersonal distress domain with the three 
out of five involving items from this do-
main. Similarly, factor 2 was representative 
of the emotional burden. Factor 3 included 
three out of four items of physician distress, 
therefore representing the physician distress 
domain. Factor 4 was a combination of two 
items of regimen distress and one item of 
the emotional burden, thus representing the 
regimen distress domain. 

Reliability
Internal consistency for each of the four 
domains was high. The highest values of 

Table 3. Factor correlation matrix for the four extracted factors with maximum likelihood estimation and promax 

rotation (n=324)

Factor 1 2 3 4

1 1.00
2 0.43 1.00
3 0.67 0.40 1.00
4 0.66 0.58 0.51 1.00

Factor 1: interpersonal distress; factor 2: emotional burden; factor 3: physician distress; factor 4: regimen distress.

Table 4. Measurement of floor and ceiling effects and Cronbach’s Alpha for the four domains of the DDS17 Bahasa 

Indonesia.

Domain (item number) Mean SD Floor Ceiling Cronbach´s Alpha

Emotional Burden (2, 4, 7, 10, 14) 1.97 1.03 19.4 0.3 0.81

Physician distress (1, 5, 11, 15) 1.48 0.83 58.6 0.6 0.83

Regimen distress (6, 8, 3, 12, 16) 1.68 0.83 30.3 0.3 0.78

Interpersonal distress (9, 13, 17) 1.44 0.84 64.5 0.6 0.83
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participants is understood to comply with 
the standard numbers recommended in var-
ious literatures. Gorsuch [17] stated that 
the sample size in a study with a statistical 
test applying four factors of analysis should 
not be less than 100 participants [17,25], 
while Comrey [26] found that a minimum 
of 200  participants is adequate for factor 
analysis (maximum of 40 items in the in-
strument). It is also recommended that the 
minimum sample size in a validation study 
should be adjusted for five to ten times the 
number of instrument variables or items to 
be validated [16]. As our DDS has a total of 
17 items, the minimum number based on 
these statements should be 170. Our study, 
therefore, fulfilled the requirement by hav-
ing almost twice the minimum number re-
quired as our sample size [16].

During the data collecting process, we 
experienced difficulties in obtaining data 
on how long the participants in our re-
search had suffered from T2DM. For the 
most part, participants reported that they 
were unaware that they had T2DM until 
co-morbidities began to appear. This situa-
tion is also reported by McCall [6], which 
explains that people in Indonesia who suffer 
from T2DM usually found out about their 
illness when it was too late and that most 
T2DM patients in hospital suffer from at 
least one complication to the disease. The 
most common complications are kidney 
failure and visual problems [6]. An addi-
tional concern that stems from our obser-
vations during the data collecting process is 
the need for improvement in primary care 
and secondary care data integration process 
to enable the reporting system to support 
comprehensive and sustained monitoring of 
individual T2DM outpatients. 

The substantial difference between the 
floor and ceiling effects in our study indi-
cates that most of the participants chose 
1 (not a problem) rather than one of the 

the following order: interpersonal distress, 
emotional burden, physician distress, and 
regimen distress. Good internal consistency 
was obtained for reliability test for each do-
main with the corresponding measurements 
ranging between 0.78 and 0.83.

Our study showed a different direction 
in its results compared to two studies con-
ducted in Norway [9] and Denmark [22]. 
All are similar in that the four factors are 
based on the results of factor analyses. How-
ever, differences exist in the sequence of the 
DDS domains. In DDS17 Bahasa Indone-
sia, factor 1, which had the highest loading 
factor, contained three items of the inter-
personal distress domain ranging from 0.64 
to 0.98. In contrast, the studies on Norwe-
gian DDS [9] and Danish DDS [22] found 
that these three items of that domain were 
loaded in factor 4. 

In the other two studies, the DDS items 
were condensed into only three factors [23,24]. 
In a study conducted in Thailand [23], those 
three factors are emotional and regimen-re-
lated burden, physician and nurse-related dis-
tress and diabetes-related interpersonal dis-
tress. In the Thai version of DDS [23], the 
emotional burden and regimen distress do-
mains were combined and renamed “emo-
tional and regimen-related burden”. The phy-
sician distress domain was also modified and 
renamed “physician and nurse-related dis-
tress”. Furthermore, the three factors formed 
in a DDS validation study of the Chinese 
population [24] were emotional burden, reg-
imen and social support-related distress and 
physician-related distress. The Chinese study 
[24] eliminated two items (item 12, “not 
sticking closely enough to a good meal plan” 
and item 15, “not having a doctor whom I 
can regularly see about my diabetes”) from 
the original DDS and conducted the analysis 
based on the remaining 15 items. 

Our study ultimately involved a to-
tal of 324 participants. This number of 
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high scores in the emotional burden and in-
terpersonal distress domains, a T2DM ap-
proach might be to provide information to 
family members about the importance of 
providing emotional support along with a 
reminder to the T2DM outpatients to take 
their medication regularly. We recruited par-
ticipants from various sources (PHCs, family 
doctor and hospitals) to enhance the repre-
sentativeness of our study. However, it was 
not possible to assess the extent to which our 
study would be representative of Indonesian 
T2DM outpatients in general. 

The present study has strengths and lim-
itations. The strengths lie in the represen-
tativeness and generalizability of this study. 
These are deemed to be good because the 
study was conducted in several locations 
(primary and secondary health facilities) on 
Java Island, which covers 57% of the total 
population of Indonesia. The limitations of 
this study concern two aspects. First, we did 
not compare the DDS17 Bahasa Indonesia 
to other diabetes-related health indicators. 
During the data collection process, patients 
were not only offered the DDS, but also the 
EQ-5D instrument [29]. However, many 
participants refused to complete two in-
struments because the necessary procedures 
while visiting the hospital already took up 
considerable time and energy. They generally 
complained about the queuing at almost ev-
ery stage, beginning with registration. After 
that, patients would have to wait for labo-
ratory results, wait again to see a physician 
and then sit patiently while a pharmacist 
prepared their medication. For these reasons, 
examination of the convergent and discrimi-
nant validity between these instruments was 
not possible. Two previous studies [9,23] re-
ported comparable and consistent results be-
tween the DDS and SF36 (short form health 
survey) [9] and between the DDS and GDS 
(Geriatric Depression Scale) [23] with re-
gard to validity and reliability. Second, we 

successive categories. There are several plau-
sible explanations for this. First, most of the 
participants in our study were at retirement 
age (≥60). For these elderly people, lack fo-
cus on the interview may have been an is-
sue, even though an interview-based study 
appeared to be the optimal method in this 
group [27]. Furthermore, these participants 
were spending at least seven hours in hos-
pital during their visits (registration, phy-
sician consultation, laboratory, and med-
icines pick-up) and therefore participants 
may have been too fatigued to provide the 
desired level of response when interviewed. 
This may have caused them to choose 1 on 
the 1-to-6 Likert scale for ease and conve-
nience rather than after careful consider-
ation. Finally, many participants may have 
felt sympathetic towards the investigators, 
which might have led them to intentionally 
avoid reporting any problems that they may 
have actually had.

DDS17 Bahasa Indonesia can be used as 
a reference for measuring DD in Indonesian 
T2DM outpatients. During our study pro-
cedure, some of the participants remarked 
that an instrument like this should regularly 
be employed to improve awareness among 
Indonesians about T2DM and related types 
of DD. Some specific practical issues must 
also be considered: scheduling to allow suf-
ficient time, avoiding interviewing when 
participants are too tired, and emphasizing 
the need for accurate and realistic answers. 

Regular application of the DDS17 Bahasa 
Indonesia will greatly assist the process of 
identifying psychological problems faced by 
Indonesian T2DM outpatients, which will 
enable more precise targeting of psycholog-
ical interventions. For example, for T2DM 
outpatients with a high score (≥3), [28] in 
the regimen distress domain, the importance 
of daily T2DM management (adherence, ex-
ercise, and diet) can be emphasized in per-
sonal communication. Where patients have 
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common coping mechanisms for reducing DD. 
Furthermore, our study revealed an overall posi-
tive attitude towards dealing with T2DM as well 
as a need for more information about T2DM 
and potential coping strategies. Finally, an im-
portant finding of ours relates to differences in 
DD between males and females, potential DD 
associated with health services provision and 
the specific challenges faced by housewives with 
T2DM.

ABSTRACT

Background
More than two-thirds of patients diagnosed with 
type 2 diabetes mellitus (T2DM) in Indonesia 
encounter medical-related problems connected 
to routine self-management of medication and 
the social stigma related to T2DM.
Objective
To explore distress and coping strategies in Indo-
nesian T2DM outpatients in a Primary Healthcare 
Centre (PHC) in Surabaya, East Java, Indonesia.
Methods
We conducted a qualitative study using two dif-
ferent data collection methods: focus group dis-
cussions and in-depth interviews. The guideline 
of interviews and discussions were developed 
based on seventeen questions derived from the 
DDS17 Bahasa Indonesia (a Bahasa Indonesia 
version of the Diabetes Distress Scale question-
naire), which covered physician distress domain, 
emotional burden domain, regimen distress do-
main, and interpersonal distress domain.
Results
The majority of the 43 participants were females 
and aged 50 or older. Our study discovered two 
main themes: internal and external diabetes dis-
tress and coping strategies. Internal diabetes dis-
tress consists of disease burden, fatigue due to 
T2DM, fatigue not due to T2DM, emotional 
burden (fear, anxiety, etc.), and lack of knowl-
edge. Internal coping strategies comprised spiri-
tuality, positive attitude, acceptance and getting 
more information about T2DM. External di-
abetes distress was evoked by distress concern-
ing healthcare services, diet, routine medication, 
monthly blood sugar checks, interpersonal dis-
tress (family) and financial concern. External 
coping strategies included healthcare support, 
traditional medicine, vigilance, self-management, 
social and family support and obtaining infor-
mation about health insurance.
Conclusion
Our study shows that for Indonesian T2DM- 
patients, spirituality and acceptance are the most 



Research context 43

female and the level of education to be the 
significant predictors of DD [14]. Nonethe-
less, the complexity of DD in T2DM is not 
limited to the socio-demographic and clini-
cal conditions mentioned above, but several 
other factors such as chronic stress [15], lack 
of knowledge [16], personal attitude [17], 
self-management (diet, exercise and blood 
sugar checks) [18] and financial concerns 
[16] affects DD too.

Several studies outline various strategies 
to cope with DD for T2DM outpatients, 
such as spirituality [19], self-management 
[18] and family and social support [20–24]. 
Spirituality is a coping mechanism that is 
used in several countries, such as Iran [25], 
Georgia [26] and Malaysia [27]. In Indone-
sia however, the connection between DD 
and coping mechanisms is poorly under-
stood. This study explores distress and cop-
ing strategies in Indonesian T2DM out-
patients in a Primary Healthcare Centre 
(PHC) in Surabaya, East Java, Indonesia.

MATERIALS AND METHODS

Research context
The study was conducted in a PHC set-
ting in Surabaya, the capital city of East 
Java province. The province consists of 29 
regencies and nine cities, with 662 sub- 
districts. It covers a total area of approxi-
mately 47,800 km², and the population was 
nearly 39 million in 2014. Moreover, Sura-
baya is the second largest city in Indonesia 
after Jakarta and one of the national health 
referral centres in Indonesia. East Java has 
229  public hospitals, 90 private hospitals, 
and 960 PHCs [28]. We choose to collect 
data in Surabaya mainly because East Java is 
one of the provinces with the highest num-
ber of diabetes patients [3] and the location 
where we carried out this study was consid-
ered as the most successful health facility in 

INTRODUCTION

Indonesia is one of the Southeast Asian 
countries with the highest rate of new DM 
cases [1,2]. The Ministry of Health of The 
Republic of Indonesia reported that the 
prevalence of DM patients had escalated 
from 1.1% in 2007 to 2.1% in 2013 [3]. 
It was also reported that there were 10 mil-
lion people living with DM in Indonesia in 
2015. Indonesian ranked sixth out of the 
10 countries with high rates of DM cases, 
worldwide[1]. Among all types of DM, 
90% of patients were type 2 diabetes melli-
tus (T2DM) [4].

T2DM not only affects the physical 
functions of the patients but it can also in-
crease the risk of developing mental health 
problems, such as depression and diabetes 
distress (DD) [5]. The term ‘distress’ was 
introduced in the 1970s by Hans Selye, a 
Hungarian physiologist, as a continuous 
measure within his theory on ‘the non- 
specific response of the body to any demand 
for change’ [6–8]. In short, the term is used 
to describe a person who experiences a 
problem or is in an uncomfortable situation 
in daily life [9]. Furthermore, the term dis-
tress is mainly used in the context of chronic 
diseases such as T2DM.

Each country has its own socio-demo-
graphic characteristics, clinical conditions 
and other related factors in determining 
DD. In the United States of America and 
South Africa studies, they found similar 
DD-related factors, such as younger age and 
lower levels of public healthcare support 
[10,11]. Two studies in Malaysia revealed 
that being female, having higher levels of 
systolic blood pressure [12], having a level 
of HbA1c more than 8.5%, the presence 
of comorbid, lifestyle and family history 
of psychiatric illness were all highly asso-
ciated with a high level of DD [13]. Fur-
thermore, an Iran study reported that being 
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our study [29]. The qualitative research ap-
plies a qualitative phenomenology approach 
whereby the participants describe their ev-
eryday life  [29,30]. In the interviews, the 
open questions were developed from 
DDS17 Bahasa Indonesia [31]. DDS17 
Bahasa Indonesia consisted of 17 ques-
tions, which covered four domains. Firstly, 
the physician distress domain is covered 
(four questions), that provides a descrip-
tion of participant opinion toward knowl-
edge and concern of the treating physician. 
Secondly, the emotional burden domain 
covers five questions on the concerns and 
fears of T2DM patients with T2DM com-
plications. Thirdly, the regimen distress do-
main (four questions) aims to measure par-
ticipant difficulty in the management of 
T2DM therapies. Finally, the interpersonal 
distress domain (three questions) concerns 
support of family and colleague of patients 
with T2DM. The details are presented in 

implementing the specific Indonesian Pro-
lanis diabetes program. 

T2DM outpatients in Surabaya are is-
sued to a PHC selected by the Indonesian 
Health Insurance scheme provided by the 
BPJS/ Badan Penyelenggara Jaminan So-
sial (Social Security Administrative Agency). 
The BPJS runs many programmes to sup-
port diabetes care, including Prolanis. This 
Programme’s members are involved in 
healthcare support activities, including a di-
abetes club for weekly physical exercise. Pro-
lanis is also involved in the dissemination of 
information about T2DM to general prac-
titioners (GPs) or consulting residents of 
internal medicine and information sharing 
among its members.

Study design
We used COREQ (COnsolidated crite-
ria for REporting Qualitative research) to 
support the comprehensive reporting in 

Fig 1. Flowchart of the study procedure.
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charge. Time to conduct the FGD was ar-
ranged based on participants’ time prefer-
ences. There were six FGDs sessions planned 
with five-time slots. Within the FGD, two 
study nurses assisted the interviewer for ad-
ministrative purposes. 

The first author sent messages to the nine 
other participants who were absent from 
the FGD for the in-depth interviews. Two 
potential female participants responded, 
and they said they wished to be interviewed 
at home. Data collection was done on the 
same day in which one of the participants 
was interviewed in the morning, and the 
other participant was interviewed after 
lunch. We used the same interview guide-
lines for the FGDs and in-depth interviews. 

Overall, out of the 43 participants, none 
of them had a university degree. Despite not 
being acquainted with academic research, 
they were still very enthusiastic about the 
research. Some participants even thanked 
the researchers because of their role in the 
research; they said they felt appreciated and 
they were grateful that their voices could be 
heard and that they could further contrib-
ute to this study. Participants lived in the 
PHC location vicinity. We did not repeat 
the interviews, FGDs or the in-depth inter-
views due to time constraints. We recorded 
all of the interview processes in an audio re-
cording. All the participants permitted the 
photo session during the interview process, 
and the participants in the FGD sessions 
also signed the attendance list. The FGDs 
lasted for about 20–50 minutes, and the in-
depth interviews lasted around 10–15 min-
utes. The time was measured from the point 
when the participants agreed to be recorded.

Data processing and analysis
The first and third authors read the tran-
scripts and labeled the most meaningful 
statements independently from the coding 
process. Extracting not only the obvious 

Appendix 1. Data collection was conducted 
in June 2015 which comprised of the fol-
lowing steps: submission of the research 
proposal to the intended PHC, participants 
selection, FGDs, and in-depth interviews. 
A flowchart of our study procedure is pre-
sented in Figure 1.

Research team and reflexivity
The qualitative study was initiated by an 
FGD and carried out by the third author 
(male) who was also a medical doctor in 
Surabaya. The third author was trained as a 
research assistant by the first (male) and sec-
ond author (female) before the initial phase 
of this study. The in-depth interviews were 
conducted by the first author who holds a 
master degree in hospital management and 
is also a pharmacist in a public hospital in 
Central Sulawesi. The first author had expe-
rience in qualitative research and had par-
ticipated in several courses and workshops 
in qualitative research. Interviewers intro-
duced the research objectives and the roles 
of the participants at the beginning of both 
FGDs and in-depth interviews, and the par-
ticipants were given a chance to ask ques-
tions. The interviewers and the participants 
had not known each other before. Reflexiv-
ity applies to the whole team, not only the 
ones who conducted the data collection.

Observation, participants and data 
collection
The feasibility of conducting this study had 
been discussed with the head of the PHC 
and a diabetes nurse and resulted in a list 
of 50 potential participants who could par-
ticipate in the FGDs (purposive sampling). 
The invitation, which was sent by mail, con-
tained the study objectives, the location 
of the FGD and five options on when to 
conduct the FGD. Furthermore, 41 partic-
ipants confirmed their attendance for the 
FGDs by contacting the diabetes nurse in 
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Ethics
Ethical approval was obtained from the ethics 
committee of the Faculty of Medicine, Uni-
versitas Gadjah Mada in Yogyakarta, Indo-
nesia (document number KE/FK/1188/EC, 
12th November 2014, amended 16th March 
2015). Participants enrolled in the study 
were informed verbally about the study con-
tent. Participants willing to join the study 
signed an informed consent form in which 
they also gave their permission to be re-
corded as well as participate in the quantita-
tive and qualitative study (FGD or in-depth 
interview). All the participants were kept 
completely anonymous.

RESULTS

Participant characteristics
In this study, all the female participants in-
formed us that they were housewives. Of 
the male participants, only one participant 
was still an active employee the seven others 

meaning (the literal sense of the words) 
but also the latent meaning (the potentially 
hidden content) of statements in the tran-
scripts and reducing the number of coding 
items by combining or deleting redundant 
codes, were two crucial steps in the coding 
process. The coding results in Bahasa Indo-
nesia were discussed among the Indonesian 
authors. All the fixed codes were grouped 
into several categories based on their simi-
larity. The categories (in English) were then 
sent to all the authors, who were asked to 
arrange them into themes (superordinate 
and subordinate). Discrepancies in the au-
thors’ allocation of categories to themes 
were settled by consensus. We used Open 
Code 3.4 (open source software developed 
by the Department of Epidemiology and 
Global Health, Umeå University, Sweden). 
We also performed the analysis to see the re-
lationship between the sex and age of partic-
ipants with DD used IBM SPSS Statistics 
for Windows, version 23 (SPSS Inc., Cam-
bridge, MA, USA).

Fig 2. The number of participants with three categories of diabetes distress by sex and age.
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participants compared to male participants 
(p = .034). Sixteen female participants were 
seen as experiencing moderate distress, and 
six female participants can be seen as expe-
riencing high distress. On the other hand, 
there was only one male participant who 
appeared to experience moderate distress). 
Furthermore, In Indonesia, the pension age 
for civil servants is 56 years old, so we di-
vided the participant’s age into two catego-
ries (more and less than 56 years). There was 
no significant relationship between age and 
DD (p = .326).

participants were pensioners. No informa-
tion was available about the duration of 
T2DM disease because most participants 
could not remember the date they were first 
diagnosed. Table 1 describes the socio-de-
mographic characteristics of all the partici-
pants, and we present more detailed charac-
teristics for each participant in Appendix 2.

Based on socio-demographic characteris-
tics, it was found that most of the partic-
ipants involved in this study were female 
(82%). The following Figure 2 described 
the relationship between sex and age with 
DD (none, moderate DD, and high DD) 
[32]. The result of our analysis revealed 
that DD was experienced more by female 

Table 1. Demographic details of participants (n=43)

Description Participants, n (%)
Age
   ≤56 11 (26)
   >56 32 (74)

Sex
  Male 8 (18)
  Female 35 (82)

Level of education
  None 2 (5)
  Primary (6 years) 9 (21)
  Secondary (9 years) 13 (30)
  Senior secondary (12 years) 19 (44)

Types of treatment
  Diet 3 (7)
  Oral antidiabetic drugs 31 (72)
  Insulin (mono or combination) 4 (9)
  Insulin + OAD 5 (12)

Number of complications and comorbidities
Without complications 17 (40)
  1 complication (no comorbidity) 15 (35)
  2 or more complications 8 (18)
  Comorbidity (breast cancer and gastritis) 3 (7)

Caregivers
  None (alone) 24 (56)
  Husband/wife 6 (14)
  Son/daughter 12 (28)
  Mother/father 1 (2)

Occupations
  Active employee 1 (2)
  Retired 7 (16)
  Housewife 35 (82)
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Table 2. Examples of how we label sentences based on their sense unit.

Questions 
(original DDS domains)

Sense unit in English
(participants)

Coding Categories

Feeling that diabetes is 
taking up too much of 
my mental and physical 
energy every day (regimen 
distress).

No problem. That is one of the con-
sequences of living with diabetes. 
3J (number of calories, schedule, 
and type of food) foods must be 
consumed. Must be punctual with 
mealtimes.

• Consequence of daily routine
• Self-management
• Effectiveness of 3J pro-

gramme
• Promotion easy to remember 

and practice

Emotional 
burden
Disease 
burden
Healthcare 
support

Feeling angry, scared or 
depressed when I think 
about living with diabetes 
(emotional burden).

I must enjoy this condition. If I think 
about this more, I will be distressed. 
So just enjoy (M, f, 50, 10).

‘I still feel grateful to God for giving 
me this disease.’ (M, female, aged 
56)

• Stress management
• Spirituality
• Acceptance

Acceptance
Spirituality

Feeling that diabetes 
controls my life (emotional 
burden).

No problem,
It is not a problem for people 
with diabetes to eat rice cooked 
yesterday. It is also not a problem 
to eat freshly-cooked rice. I ate 
that yesterday, and I am okay (S, f, 
54, 10).

• Knowledge of food manage-
ment

• Belief in community rumours
• Inadequate knowledge

Diet
Lack of 
knowledge

Feeling that my doctor does 
not know enough about 
diabetes and diabetes care 
(physician distress).

The doctor does not explain how the 
medicine should be taken. Perhaps 
it is dangerous...
I am confused! (S, m, 55, 5)

• Impact of physicians’ expla-
nations

• Misunderstanding
• Unclear information

Distress 
concerning 
healthcare 
service

Feeling that I do not have 
a doctor whom I can regu-
larly see about my diabetes 
(physician distress).

Hmm, there are so many patients 
for the doctor to check.

I went to a private doctor, and it was 
good. I had to pay 100,000rupiahs, 
but I could ask as many questions 
as I needed.

• Difficulty_health facilities.
• Action_pay more
• Action_choose private 

physician
• Desire_detail diagnose
• Desire_consultation time
• Expectation_comfortable
• Desire_curious about disease
• Desire_dare to take a decision
• Desire_second opinion from 

another physician

Distress 
concerning 
healthcare 
service

Financial 
concerns

Feeling that I am not testing 
my blood sugar frequently 
enough (regimen distress).

I wish I could have that once a week, 
but it is forbidden
(E, f, 45, 5)

• Consequences
• Fear_uncontrolled blood 

sugar

Diet

Disease 
burden

Feeling that I am often fail-
ing in my diabetes regimen 
(regimen distress).

‘I really want to eat mas. I am afraid 
of eating kikil, but I eat ice cream, 
he....he...’
(K, female, aged 56, 2)

• Desire_food management 
(which one better)

• Diet

Diet

Lack of 
knowledge

Feeling that friends or 
family do not give me 
the emotional support I 
would like (interpersonal 
distress).

My mother has ten siblings, and all 
of them suffer from diabetes, so I 
know a lot about the disease.

I am so upset at being ignored. 
Sometimes I need to get insulin 
while I am working; then, I go 
myself.
Sometimes it makes me angry. I go 
by myself; I can do it (M, f, 60, 5)

• Consequence of disease_ge-
netic

• Knowledge_insulin is the best
• Believing rumours about 

insulin better than OAD
• Knowledge_OAD due to 

kidney diseases

Inter-
personal 
distress 
(family)

Vigilance
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Internal diabetes distress
Our study showed that males and females 
have different perspectives. The female par-
ticipants stated that they encountered dif-
ficulties in their daily activities. The partic-
ipants who were housewives felt unsettled 
because they had to take care of themselves 
and their families including house cleaning 
and meal preparation. They indicated that 
some problems stemmed from having to pre-
pare food for the family that would also be 
suitable for T2DM patients. Moreover, the 
female participants felt that the burden of 
T2DM and its complications, on top of their 
daily responsibilities, accounted for the pri-
mary cause of their psychological fatigue. In 
contrast, male participants, especially elderly 
men, were not as concerned about their dis-
ease. They preferred to spend their time at 
work or on hobbies such as fishing and visit-
ing friends and neighbours. The internal DD 

RESULTS OF THE INTERVIEWS

Eight transcripts were developed from six 
FGDs and two in-depth interviews. Some 
coding revision was necessarily carried out 
to achieve agreement amongst the Indone-
sian authors. The results from the coding 
process were 298 initial codes. After fur-
ther discussion, we agreed on 98 relevant 
codes grouped into 21 overall categories. 
Table  2 depicts some examples of the pro-
cess of coding from meaning units to cat-
egories. The categories were grouped into 
themes by consensus amongst the authors, 
as described in the methodology. We did 
not give the participants the opportunity to 
check the transcripts.

Themes were formulated to link the 
meaning of categories. The study revealed 
two superordinate themes, four subordinate 
themes and 21 categories (Figure 3).

Fig 3. Analysis and results of the interviews.
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Fatigue not due to T2DM
Most of the male participants stated that 
their source of daily fatigue depended on 
the type of activities they undertook. Most 
of the participants in this group also re-
ported no perceived difference in the fatigue 
before and after suffering from T2DM.

‘Even before I was diabetic, I would have 
felt as tired because I have so much work to 
do.’ (I43; male, aged 48).

Emotional burden (fear, anxiety, etc.)
Participants diagnosed with the T2DM ex-
perienced psychological burden, especially 
those with no family history of T2DM. Most 
participants reported that they did not recall 
exactly when they first developed T2DM. 
Some stated that they went to a particular 
healthcare facility due to other diseases, such 
as fever or soreness, even though those symp-
toms only lasted for a few days. 

‘When I was diagnosed with diabetes, I did 
not eat for three weeks. My blood sugar 
reached 430mg/dL. I had problems eating, 
and I could not sleep either.’ (I42; female, 
aged 37).

The psychological burden of T2DM can 
also have impacts on physical conditions 
which was a symptom that affected female 
participants in particular. They felt torn be-
tween their responsibilities and obligations 
as a mother or a wife, as well as being af-
fected by the general negative stigma that 
surrounds T2DM.

‘I was diagnosed with diabetes the first time 
I had my blood sugar checked at the hospi-
tal. I was very stressed. I have lost weight 
since then.’ (I3; female, aged 56).

Another impact of having T2DM was fear 
which appeared in several examples. Such 
fears included the fear of not getting to see 
their children grow up and the fear of not 
being able to fulfill their children’s needs.

‘My children are still so young [...]’ (I42; fe-
male, aged 37).

were disease burden, fatigue due to T2DM, 
fatigue not due to T2DM, emotional burden 
(fear, anxiety, etc.) and a lack of knowledge.

Disease burden
Having a headache was the most common 
symptom reported by the female partici-
pants, and this symptom served as a natural 
alarm. When headaches occurred, this trig-
gered self-evaluation, regardless of whether 
the headaches were caused by a failure to 
take medicine or the consumption of food 
unsuitable for T2DM. 

‘If my blood sugar increases, my body hurts. 
Sometimes, the pain is in my legs. Sometimes 
I feel a headache. I asked my doctor once 
how this occurs. My doctor said that my lev-
els of cholesterol and uric acid were normal 
and that my headaches were due to my high 
blood sugar levels.’ (I42; female, aged 37).

Fatigue due to T2DM
Almost all the female participants stated that 
they tried to hide their physical and psycho-
logical fatigue. Two housewives whose chil-
dren did not live with them said that re-
vealing their disease to their families could 
not reduce their disease burden and in fact 
added more stress in the household. They 
felt that expressing their T2DM burden 
would interrupt their children’s studies. In 
conclusion, several housewife participants 
kept the burden of T2DM to themselves.

‘I feel so tired, but I do not tell the family.’ 
(I26; female, aged 69).

Most of the female participants were forced 
to restrict their activities because of T2DM, 
especially activities away from home. More-
over, they reported that when they were at 
home, they also felt tired, although they did 
not perform any daily activities. 

‘Since I have had diabetes, I always feel tired 
in my daily activities, and even though I 
just stay quiet, I still feel exhausted.’ (I11, 
female, aged 66).
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cooked with the assumption that recently 
cooked rice had a higher sugar content than 
rice which had been cooked the previous day. 

‘My friend told me that T2DM patients 
could only eat yesterday’s rice because re-
cently cooked rice has a higher sugar con-
tent.’ (I15, female, aged 73).

Another myth that the participants believed 
was to avoid sleeping between 7 and 11 in 
the morning. The participants said that 
they slept at night as usual, but waited un-
til noon to take a nap if they felt sleepy in 
the morning. They believed that if T2DM 
patients slept in the morning, their blood 
sugar levels would increase. 

‘To stay healthy, I first do some routine exer-
cise in the morning, like taking a walk or 
cycling. Second, I do not sleep in the morn-
ing between 7 and 11 because people say 
that sleeping between those hours would in-
crease my blood sugar levels. I only sleep af-
ternoon.’ (I13, male, aged 60).

Strategies for coping with internal 
diabetes distress
The strategies for coping with internal DD 
were spirituality, positive attitude, accep-
tance and getting more information about 
T2DM. The interview guidelines (Appen-
dix 1) had no questions related to religion. 
However, most participants mentioned re-
ligion as a primary factor and the one with 
the most influence on their lives, especially 
when asked about the five questions related 
to emotional burden. It appeared from the 
interviews that acknowledging T2DM is a 
more common disease amongst older adults 
made coping with the disease and accepting 
being a T2DM outpatient easier.

Spirituality
Some participants described their T2DM as 
a warning from God for them to pay more at-
tention to their health, especially to the types 
of food they consume. Older participants felt 

Furthermore, in these cases, the wife de-
pended on the husband to remind her to 
take her medication, and therefore the hus-
band was seen as a reliable support. 

‘My husband reminds me never to forget 
to take medicine. Sometimes my husband 
helps me to inject the insulin.’ (I42; female, 
aged 37).

The emotional burden for males with 
T2DM is slightly different from females. 
Male participants felt that T2DM did not 
add burden to their lives which contra-
dicted with how the female participants felt. 
The females would take on the role as the 
breadwinners in the family if the men were 
incapable and alongside this, they would 
continue to play their domestic role in the 
house, which comforted the men. 

‘The backbone of the family is my wife, 
while I worked in our shop. Now, not only 
do I suffer from diabetes, but I have also 
had a stroke.’ (I43; male, aged 58).

Lack of knowledge
Our study revealed that Indonesian T2DM 
outpatients lacked knowledge about how 
to manage their disease, mainly concerning 
complying with their treatment regimen. 
Some participants stated that they refrained 
from using chemical medicine because they 
had heard that the medicine (oral antidia-
betic drugs) is toxic to the kidney. They be-
lieved that the continuous use of chemical 
medicine would lead to the increased risk of 
getting other diseases. 

‘I am still motivated to take medicine be-
cause it is a lifelong treatment, but some-
times I do not want to because I am afraid 
of suffering from kidney disease.’ (I18; fe-
male, aged 60).

Some participants also reported that they 
followed advice from friends or colleagues, 
which had not been medically proven yet. 
They would only consume rice if it had been 
kept for a minimum of 24 hours after being 
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Getting more information about T2DM
One way the participants tried to improve 
their knowledge about T2DM was during 
their consultations with the doctor who 
managed them. Some participants felt their 
consultations were very short.

‘Every month, during every visit to the PHC, 
I always asked my doctor about the develop-
ment of my diabetes. I would also recount 
my experiences after taking medicine. Even 
If I am just injured, I consult my doctor 
about it.’ (I1, female, aged 68).

Participants understood that exercise and 
a healthy diet were parts of their T2DM 
therapy. Most of the participants also re-
ported the television as a source of infor-
mation about T2DM. Another strategy was 
to join other T2DM programmes, such as 
T2DM club activities. In addition to being 
informed by GPs and residents, the clubs 
would also let them share their experiences 
with other T2DM patients. At these meet-
ing, participants were also given the oppor-
tunity to ask questions about certain types 
of food and drinks that are recommended 
for T2DM; thus, clearing any discrepancy 
surrounding dietary allowance. 

‘I know from my doctor that what we should 
avoid are [...] sweet beverages and fatty 
meat. For example, when we go to ‘aqiqah’ 
(a Muslim social activity), goat meat is a 
type of food that should be avoided.’ (I33; 
male, 70).

‘I follow the advice for diabetes patients 
with the number of calories, schedule of eat-
ing and type of food.’ (I33, male, aged 70).

External diabetes distress
The DD related to external factors con-
sisted of distress concerning healthcare ser-
vices, diet, routine medication, monthly 
blood sugar checks, interpersonal distress 
(family) and financial concern. Indonesian 
T2DM participants preferred to receive 
medicine directly from their consulting 

that T2DM brought them closer to God be-
cause they were encouraged and felt more in-
clined to go to a place of worship more often. 
The majority of the participants thought that 
communicating with God was the way to ob-
tain comfort. Most participants in our study 
were elderly and understood that diabetes 
was common for their age. Some participants 
stated that one way to live with diabetes was 
to minimise stress.

‘Well, I never get angry when suffering from 
diabetes. I just feel grateful to God for hav-
ing given me this diabetes. Diabetes is a gift 
from God to make me realise the need to 
manage my diet as well as to enjoy my life.’ 
(I1, female, aged 68).

Positive attitude
In addition to spirituality, another strat-
egy adopted by the participants was to seek 
comfort in having a positive attitude. This 
meant that the participants tried to more ac-
tively remind themselves of the importance 
of keeping a positive mind set. For example, 
consciously believing that regularly taking 
their medicine and having monthly blood 
sugar checks in the PHC would result in 
better outcomes.

‘I am sometimes afraid that my blood sugar 
level will rise if I think about it. Then I 
tried to relax. I free my mind. I remind my-
self that I attend my monthly checks and 
take my medicine consistently.’ (I42; female, 
aged 37).

Acceptance
Another method of dealing with the disease 
was to accept living with T2DM. Some re-
alised that thinking too much about T2DM 
would have negative consequences. The 
positive and negative effects of T2DM was 
subjective to each participant as it depended 
on their state of mind.

‘I do not think about how hard it is to live 
with T2DM.’ (I42; female, aged 37).
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disease.” I got this advice from a resident.’ 
(I42; female, aged 37).

The majority of participants mentioned that 
consultation time was limited. Some par-
ticipants forgot their doctor’s suggestions 
during the consultation after going home. 
The most common DD complaint was their 
confusion about the information provided 
by doctors. 

‘The doctor did not provide a detailed expla-
nation during the consultation. Therefore, 
after returning home, I was confused.’ (I32; 
female, aged 40).

Several participants had tried to conceal 
their real condition, especially in relation 
to uncontrolled blood sugar. Some partic-
ipants said they tried to control their food 
consumption a day before going to a PHC 
or hospital so that the next day they would 
have lower blood sugar levels.

‘The doctor seemed angry at the level of my 
blood sugar when I visited.’ (I18; female, 
aged 60).

Many participants felt distressed about hav-
ing to tell various doctors their T2DM story, 
including the diagnosis and all the drugs 
they had consumed. Varying opinions from 
different doctors were another source of dis-
tress, as indicated by the participants.

‘Every doctor has his/her opinion when I 
ask about sugar. One doctor told me that 
it is okay to drink a little sugar, while some 
strongly prohibit it.’ (I13; male, aged 60).

Diet
Complying with the strict diabetes diet to 
maintain the blood glucose is a challenging 
task for participants who are frequently in-
volved in family gatherings or dinner par-
ties. The most rational reason for this would 
be the difficulty in providing or asking the 
hosts to serve dishes suitable for the partic-
ipants. On the other hand, some other par-
ticipants seemed to be more at ease while on 
a diet because they argued that there would 

resident of internal medicine rather than 
from their GP. Before 1st January 2014, 
T2DM outpatients felt comfortable visit-
ing their consulting residents of internal 
medicine as part of their T2DM monitor-
ing. Start from 1st January 2014, under the 
new national health insurance system, dia-
betes care was shifted to the primary care 
category (at least for initiating the care and 
medication). Participants complained that 
it was sometimes difficult to obtain a refer-
ral letter to the consulting resident of inter-
nal medicine from their GP, even if it was 
just for a consultation.

Distress concerning healthcare services
Participants stated that they preferred to 
consult an resident of internal medicine 
about their disease rather than a GP because 
consulting residents of internal medicine 
were viewed as having more profound and 
detailed knowledge compared to GPs. Few 
participants reported that the information 
they received from GPs duplicated what 
they had already learned from their consult-
ing residents of internal medicine. Residents 
not only stressed the importance of taking 
medication regularly and following a strict 
diet but also referred them to a nutritionist 
to consult on how best to adjust their meals 
to their condition. Several participants also 
stated that the consulting residents’ psycho-
logical approach was much better. 

‘During the consultation in the hospital, the 
consulting resident of internal medicine 
asked, “Why does your blood sugar level in-
crease? ”I answered, “Maybe, it is because 
I think about it too much.” Then, the doc-
tor said, “don’t think too much.” How can 
people live without thinking about certain 
matters? The resident then suggested that 
if I think too much, it could even have 
an impact on my heart and kidney. “Your 
husband and children will also be sad be-
cause they will think too much about your 
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blood sugar check. They were worried that 
their blood sugar would be abnormal, es-
pecially in the group of participants who 
assumed that they had to take their med-
icine regularly for at least a month before. 
Another thing they worried about was the 
doctor being angry with them for having 
uncontrolled blood sugar.

‘If I do not get my blood sugar checked, I 
think about it all the time.’ (I33, male, 
aged 70).

‘Let’s put it this way. When a doctor sees that 
one month my blood sugar is low, but an-
other it is high, the doctor usually gets angry. 
Once Dr. R was mad at me, but he is retired 
now. I let him get mad at me. I considered 
his being mad because of his loving and car-
ing for his patients.’ (I1, female, aged 68).

Interpersonal distress (family)
Although the family support is one of the 
most significant factors in reducing DD, 
our study found that some female partici-
pants encountered some difficulties during 
the management of their T2DM treatment 
along with their dissatisfaction towards fam-
ily member(s). Female participants, who are 
also housewives, felt the burden of prepar-
ing the food for the family as each family 
member has different tastes caused them 
distress. They felt trapped between their role 
as housewife and their dietary restrictions.

‘The family loves eating sweet dishes. They 
often love eating salty food.’ (I9; female, 
aged 57).

Another female participant stated her dis-
appointment in her husband who did 
not seem to care to assist her during her 
T2DM therapy. 

‘I was so heartbroken because my husband 
did not pay attention. Sometimes I asked 
him to get me insulin, but he refused, say-
ing that he was busy working. Sometimes I 
almost lost my temper and ended up getting 
the insulin myself.’ (I40; female, aged 50).

be nothing wrong as long as they consumed 
their medicines before the meal. 

‘Sometimes, my family invites me to eat 
“sate gule kambing (mutton gulai)”. I realise 
this food can pose a threat to my health, but 
it is delicious. I think that it should not be 
a problem for me to eat sate because I took 
an insulin injection before eating.’ (I21; fe-
male, aged 65).

Routine medication
T2DM outpatients have to take a precise 
dose of medicine daily, and this was ex-
pressed as a source of distress. Further, this 
was mostly reported by participants who felt 
their families did not care about their emo-
tional burden. They wanted their family’s 
support to remind them to take their medi-
cine, at the very least. 

‘At home, my children used to remind me to 
take medicine, but now my husband only 
reminds me if he is not out for a walk. So, 
when I am alone at home, I have to remem-
ber it myself.’ (I27, female, aged 72). 

‘I live on my own, I have nobody, so I have 
to take care myself, including taking my 
medicine. Sometimes I forget to take med-
icine. Nobody reminds me. My child is far 
away. He is working in Jakarta.’ (I7, fe-
male, aged 67).

Monthly blood sugar checks
Almost all the participants said that the na-
tional health insurance programme, which 
provides them with a monthly blood sugar 
check, assisted them. Some of them none-
theless felt that a monthly check was insuf-
ficient. During the interview, three sources 
of distress related to the laboratory blood 
sugar checks were discovered. First, some 
informants were worried about missing 
their monthly blood sugar check appoint-
ment because they were busy (mostly male 
participants). Second, some female partici-
pants were worried about the results of their 
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practitioners and are supported by ad-
vanced facilities. 

‘They have started “senam”(calisthenics) ses-
sions with instructors. They give us a copy of 
the exercise routines.’ (I25; male, aged 67).

Traditional medicine
Traditional medicine was suggested as the 
best alternative to conventional medicine (or 
even the preferred ones) by most of the partic-
ipants, especially by those disappointed with 
the effectiveness of oral antidiabetic drugs or 
insulin. For example, a female participant 
shared her experience of a time when she had 
needed a tooth removed. The dentist would 
not allow her to have it taken out because 
of her high glucose levels. This was stressful 
for her because she had both the pain from 
a toothache and the suboptimal effective-
ness of conventional medicine. A colleague 
encouraged her to consume traditional med-
icine such as medicinal herbs, which immedi-
ately brought her blood sugar under control. 
Her tooth was extracted, and she felt very sat-
isfied with the traditional medicine.

‘I still drink a herbal extract labelled “sa-
rang semut” (Myrmecodia platyrea), but I 
do not tell the doctor’ (I3; female, aged 56).

‘In the morning I take glimepiride, after 
lunch I take metformin, and every night 
before bed, I drink five “sarang semut”. My 
blood sugar is now 99. I think therapy us-
ing “sarang semut” has halved my blood 
sugar. If my blood sugar is stable, I only 
drink one or two “sarang semut” to main-
tain it.’ (I3; female, aged 56).

Participants mentioned paying close atten-
tion to particular meals, for example, food 
with potential negative impacts on T2DM 
had to be avoided.

Vigilance
Unpleasant experiences also became strong 
moral lessons for some participants. These 
experiences were not only as a result of 

The opposite situation occurred in mar-
ried male T2DM participants as their wives 
acted as the prominent caregivers. The wives 
would provide all the husbands’ necessities 
to improve their T2DM treatment.

Financial concerns
The other complaint was related to the lim-
ited availability of drugs, either in terms of 
the quantity or the brands provided at the 
PHCs. The general assumption amongst 
participants seemed to be that branded 
drugs have better therapeutic effects com-
pared to generic drugs, but they are more 
expensive. This was obviously not an issue 
for the economically stable, but it was a ma-
jor problem for those with financial difficul-
ties. Further, some participants with eco-
nomic difficulties were frustrated that they 
had to follow the new regulations and con-
sult with a GP first before being referred to 
a consulting resident of internal medicine.

‘I use BPJS [the national health insurance], 
but I still cannot see the doctor whenever I 
like because I have to pay for it.’ (I42; fe-
male, aged 37).

‘I have to pay IDR 500,000 [USD 38] for 
a consultation with a consulting resident of 
internal medicine [in private practice, out-
side BPJS], but I am so satisfied.’ (I38; fe-
male, aged 48).

Strategies to cope with external DD
The coping strategies for external factors con-
sisted of the following: healthcare support, 
traditional medicine, vigilance, self-man-
agement, social and family support, and ob-
taining information about health insurance.

Healthcare support
Several current programmes were given to 
T2DM outpatients, such as weekly physi-
cal exercise and an awareness programme. 
These programmes are actively organ-
ised in some districts in Java by skilled 
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‘I have to pay IDR 500,000 [USD 38] for 
a consultation with a consulting resident of 
internal medicine [in private practice, out-
side BPJS], but I am so satisfied.’ (I38; fe-
male, aged 48).

DISCUSSION

For DD, our study identified two superor-
dinate themes (diabetes distress and cop-
ing) and four subordinate themes (internal 
and external for each superordinate theme). 
Internal DD factors included disease bur-
den, fatigue due to T2DM, fatigue not due 
to T2DM, emotional burden (fear, anxi-
ety, etc.) and a lack of knowledge. Internal 
coping strategies used to deal with DD in-
cluded spirituality, positive attitude, accep-
tance and getting more information about 
T2DM. Furthermore, external DD factors 
could take the form of distress concerning 
healthcare services, diet, routine medication, 
monthly blood sugar checks, interpersonal 
distress (family) and financial concern. The 
external coping strategies were healthcare 
support, traditional medicine, vigilance, self- 
management, social and family support, and 
obtaining information about health insur-
ance. As compared to the original DDS fac-
tors identified by Polonsky, et al. (emotional 
burden, physician distress, regimen distress 
and interpersonal distress) [24,33], we iden-
tified various other factors such as distress 
concerning healthcare services and the ten-
dency of Indonesian T2DM outpatients pre-
fers to be handled by consulting residents of 
internal medicine rather than by GPs.

One of the main findings concerned spir-
ituality as a coping strategy. The term spiri-
tuality has been formulated as (Puchalski et 
al., 2009) “Spirituality is the aspect of hu-
manity that refers to the way individuals 
seek and express meaning and purpose and 
the way they experience their connectedness 

inappropriate dietary consumption, as sev-
eral participants also learned from other 
people’s experience.

‘If my blood sugar level increases, I remem-
ber. Oh [...] I should not drink sweet bever-
ages.’ (I27; female, aged 72).

Self-management
Witnessing a dreadful incident related to 
T2DM, such as visiting a neighbour who 
had passed away because of T2DM or a 
foot amputation, was the most influential 
force for patients to pay closer attention to 
their T2DM treatment. Some participants 
reported that they were motivated to take 
their T2DM seriously after witnessing such 
incidents themselves, usually by trying to 
obtain as much information as possible to 
prevent T2DM complications.

‘My friend was harmed by diabetes. His thumb 
was amputated. Now he has passed away. It 
reminds me that I should be very careful 
about my diabetes.’ (I13; male, aged 60).

Social and family support
Spouses and children(s), as the closest fam-
ily members, help participants directly. 
Showing affection, by reminding them to 
take medicine and helping them stick to 
their T2DM diet programme, helps opti-
mise T2DM treatment management. 

‘My husband warned me not to forget to 
take my medicine.’ (I42; female, aged 37).

‘When I eat with my husband, I remind 
him about the calorie content of each food 
we have.’ (I30, female, aged 55).

Obtaining information about health 
insurance
Some participants complained about the 
complicated health service bureaucracy. 
They worried about moving from one doc-
tor to another. In the past, they had been 
very satisfied but were not accustomed to 
the new doctor. 
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females potentially being more sensitive to 
their illness [44,45]. Another study stated 
that there were five factors of explanation 
for gender differences in health [46], which 
were: (i) biological risks of disease, (ii) ac-
quired risks of illness and injury, (iii) psy-
chosocial aspects of symptoms and care, (iv) 
health reporting behaviour, and (v) prior 
health care. Male participants might be 
more unaware of the symptoms and opti-
mise socialisation with the people around 
them in order to ignore their physical dis-
comforts [44]. However, our analysis dif-
fered from the study of 51 Australians with 
T2DM treated in primary care, in which 
the level of DD in female participants in 
this study was not significantly different 
from male participants [47]. Ergo, further 
research is needed to confirm these issues.

Another main finding in our research was 
the importance of feeling and stating the re-
sponsibilities as a housewife. The opinion 
that ‘the housewife is the head of the fam-
ily’ seemed to create a specific challenge for 
the female participants. Being a housewife 
entails food preparation not only for them-
selves but also for their families who might 
have very different tastes and may not want 
to follow a diabetes diet. This may cause 
specific tension within the family. A study 
of 185 Iranians with T2DM (85 are house-
wives) found that nearly 50% of the total 
number of housewives reported that they 
experienced DD [14]. It further showed 
that Iranian housewives who spent most of 
their time at home, besides fulfilling their 
other responsibilities, also worried about the 
possibilities of T2DM complications occur-
ring  [14]. Another study stated that there 
is currently a change in hierarchal structure 
in the family in which women/housewives 
are taking a central role especially in tak-
ing responsibility for family health [48]. In 
summary, “being a housewife” means that 
besides from attending daily responsibilities, 

to the moment, to self, to others, to nature, 
and to the significant or sacred” [34]. It has 
been noted before that there is a strong pos-
itive correlation between spirituality and 
coping with chronic disease [35]. Further-
more, spirituality is also linked to distress, 
confusion, depression, quality of life [36] 
and the providence of motivation and pos-
itive attitude change [37]. Mostly, our par-
ticipants believed that the disease was their 
destiny and that they should accept it. A fe-
male participant even stated, ”diabetes is a 
gift from God.” It illustrates how spiritual-
ity may be related to religion in this specific 
Indonesian setting as the country with the 
world’s largest Muslim community. A quali-
tative study on 45 women with T2DM also 
concluded that spirituality was significantly 
related to coping with and cognitively re-
framing DD [38]. It also had positive effects 
on their blood sugar levels [39]. As a coping 
mechanism, the women adapted their daily 
activities to reduce the burden of T2DM. 
These findings are similar to the results of 
studies conducted amongst elderly Malay-
sian Muslims [27,40]. Another study found 
a positive correlation between spiritual 
service attendance (contact with spiritual 
leaders) and controlled blood sugar levels 
in T2DM patients [41]. Finally, our study 
highlights the importance of accepting one’s 
self to help cope with DD. A study in San 
Francisco found that education and pro-
viding an understanding of self-acceptance 
and commitment will positively impact 
self-management behaviour and achieve 
controlled HbA1c targets [42]. 

In our study, female participants re-
ported having a higher level of DD com-
pared to male participants. This result was 
similar to research on 815 T2DM patients 
in Eastern Massachusetts treated in primary 
care [43]. Previous research has suggested 
differences in attitudes between males and 
females in responding to diabetes, with 
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participant admitted that in her case, it was 
not until she found out that she had breast 
cancer and required surgery, but the oper-
ation had to be postponed due to the high 
blood sugar. Another group of participants 
also stated that they did not have a routine 
blood sugar test because they assumed that 
they had no one in the family with T2DM. 
It has also been reported previously that the 
majority of Indonesian patients visits health 
facilities only after their diabetes has gotten 
worse or is accompanied by T2DM compli-
cations [50]. This stresses the relevance of 
T2DM screening to become one of the In-
donesian government’s priorities, especially 
in its drive to strengthen primary healthcare 
services throughout Indonesia.

Our study’s strength lies in the detailed 
reasoning obtained in all four DD domains 
compared to other DDS studies. Our study 
showed a high participation rate of 86% in 
terms of the FGDs and in-depth interviews. 
Also, our findings are more detailed than the 
original DDS studies which did not specify 
the type of physician distress [24,33]. As 
an illustration, we could detect that T2DM 
outpatients felt better assured if they were 
treated by consulting residents of internal 
medicine rather than by GPs. Finally, with 
our level of detail, we could assess that spir-
ituality is an important coping mechanism 
to reduce diabetes distress and that specific 
challenges exist for housewives with T2DM.

CONCLUSIONS

Our study shows that for Indonesian 
T2DM-patients, spirituality and acceptance 
are the most common coping mechanisms 
for reducing DD. Furthermore, our study 
revealed an overall positive attitude towards 
dealing with T2DM as well as a need for 
more information about T2DM and poten-
tial coping strategies. Finally, an important 

they are also responsible for the health of 
the other family members and diabetes may 
significantly complicate this.

The overall findings of this study show 
that Indonesian T2DM outpatients need to 
attend to their psychological needs in addi-
tion to their physical needs (adequate med-
icine, laboratory and consultation time) in 
order to optimise their T2DM treatment. 
How doctors communicate in providing ad-
vice positively affects their emotional state. 
Research into T2DM patients in primary 
care settings in eighteen countries revealed 
that limiting patient consultation time in-
creases the risk of DD 35-fold [49]. Fur-
thermore, distress concerning the healthcare 
service was the most commonly reported 
factor in the FGDs. Within this category, 
participants not only focused on physician 
distress but also emphasised issues with the 
health insurance service bureaucracy. Some 
remarks on traditional medicine may trigger 
the desire to further investigate the role of 
traditional medicine and the need for edu-
cation in this area as well.

A limitation of this study was that we only 
collected the data from one PHC in Sura-
baya, which had, however, better facilities 
and better health personnel in comparison 
to several other PHCs in remote areas. We 
hypothesised that in addition to accessibil-
ity and financial concerns, especially trans-
portation costs, may be an alternative source 
of DD. This is now left for future investiga-
tion. In this study, we also did not look into 
the relationship between T2DM duration 
and DD. This was because throughout the 
data collection process the majority of the 
participants stated that they did not know 
when they first suffered from T2DM. As 
an illustration, several participants admit-
ted that they just realized they had T2DM 
when they went to the dentist and a tooth 
extraction process had to be aborted be-
cause of the high blood sugar. Another 
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be beneficial to reduce DD, by educating 
T2DM outpatients about the reforms in the 
health insurance system and healthcare pro-
vision as well as engaging the family mem-
bers in T2DM education.
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finding of ours relates to differences in DD 
between males and females, potential DD 
associated with health services provision 
and the specific challenges faced by house-
wives with T2DM.

RECOMMENDATIONS

Our first recommendations from this re-
search would be to consider T2DM screen-
ing in Indonesia [2]. The risk of developing 
T2DM complication(s) can be lowered by 
population-based prevention programmes 
(screening for T2DM in people at high 
risk). Obviously, cost-effectiveness of the 
approach should be analyzed. Meanwhile, 
T2DM can be managed through several ap-
proaches, such as early detection and diagno-
sis (to prevent the complications of T2DM), 
providing easy access to health facilities 
and essential medicine and basic T2DM 
technologies [2]. Community support also 
contributes positively to DD, for example, 
aiding T2DM patients in accessing healthy 
food and sports facilities[51,52]. We further 
recommend that every PHC in Indonesia 
puts greater emphasis on the involvement of 
psychologists in addition to doctors, nurses, 
and pharmacists in helping T2DM patients 
resolve their psychological problems and 
support with coping mechanisms. Aware-
ness and promotion programmes must be 
designed so that people with T2DM, who 
are mostly elderly, can easily memorize the 
programmes. For example, the senam di-
abetes exercise routines (weekly gymnastic 
calisthenics) or T2DM patients’ education 
materials must be designed to be as sim-
ple as possible, so that the T2DM patients 
can easily memorise them. Additionally, we 
also recommend gender-specific approaches 
such psychological consultations to female 
T2DM, especially for the housewife. Finally, 
increasing the awareness of the context may 

Acknowledgements



60 CHAPTER 3 | Appendix 1. 

example, you have previously frequently 
undergone blood sugar checks. If you 
find yourself unable to do this for some 
reason, do you feel worried/anxious?

7. Feeling that I will end up with serious 
long-term complications, no matter 
what I do. Complications due to dia-
betes which are incurable includestroke, 
heart failure or renal failure. Do you 
keep thinking about these complica-
tions despite having followed your diet 
and taken medicine regularly?

8. Feeling that I am often failing in my di-
abetes routine. For example, you have to 
do physical exercise a minimum of twice 
a week, follow your strict diet and not 
forget to take your medicine. Have you 
ever failed to do these activities? Another 
common example is a failure in your 
diet. You overeat at a wedding reception. 
Have you ever experienced this?

9. Feeling that friends or family are not 
supportive enough of self-care efforts 
(e.g. planning activitieswhich conflict 
with my schedule or encourage me 
to eat the ‘wrong’ foods).For exam-
ple, when eating out with your spouse, 
who does have diabetes, and the dishes 
ordered do not fit your diet. Is that a 
problem for you?

10. Feeling that diabetes controls my life. 
You can only consume limited types of 
foods due to diabetes. Does this limita-
tion cause you any problems?

11. Feeling that my doctor does not take my 
concerns seriously enough. When you 
tell your doctor about your anxiety at 
the possibility of having complications, 
the doctor seems to pay less attention to 
you. Do you feel that the doctor does 
not respond to your complaints seri-
ously? Is that a problem for you?

12. Feeling that I am not sticking closely 
enough to a healthy diet. For exam-
ple, for women who have to prepare 

APPENDIX 1. 

Data collections guidelines
We questioned to all the participants based 
on 17 questions listed in the DDS question-
naire,[33] as follows:
1. Feeling that my doctor does not know 

enough about diabetes and diabetes 
care. Does it become a problem for 
you? For example, if the doctor does 
not provide you with a clear explana-
tion, does that cause problem? What 
is your experience with consultations 
with the doctor, so far?

2. Feeling that diabetes is taking up too 
much of my mental and physical energy 
every day. For example, you feel stressed 
because of thinking about living with 
diabetes. Have you ever been so tired? 
Have you ever felt such feelings?

3. Not feeling confident in my day-to-day 
ability to manage diabetes. For example, 
to maintain your dietary and sanitary 
habits, to take medicine on time and to 
do regular physical exercise. Do you feel 
confident that you can do all the activi-
ties involved in diabetes treatment?

4. Feeling angry, scared and depressed 
when I think about living with diabetes. 
Do you feel that way?

5. Feeling that my doctor does not give 
me clear enough instructions on how to 
manage my diabetes. It is because the 
doctor does not provide clear explana-
tions during the consultation so that af-
ter returning home, you get confused 
about what dosage of medicine you 
have to take: how many pills you have to 
take in a day, for instance? Should they 
be taken before or after a meal? Have 
you experienced this? In your opinion, 
is this a problem for you?

6. Feeling that I am not testing my 
blood sugar frequently enough. So, for 
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delicious meals for their families. The 
children ask for curry with thick coconut 
milk. Is this a serious problem for you?

13. Feeling that my friends or family do not 
appreciate how difficult living with dia-
betes can be. For example, your friends 
and family want to go out for a meal 
with you. You know they are going to 
order some delicious dishes which you 
cannot eat. It thus seems that your 
friends and family ignore your condi-
tion. Have you ever felt this way?

14. Feeling overwhelmed by the demands 
of living with diabetes. You have to take 
medicine every day, do regular physical 
exercise and get regular check-ups from 
your doctor. You also have to control 
your nutrient intake and eating times. 
Do these activities overwhelm you?

15. Feeling that I do not have a doctor who 
I can see regularly enough about my di-
abetes. Thisis different from the regular 
monthly consultation you usually have. 
It means that you want a longer con-
sultation with the doctor about various 
complaints such as paraesthesia, hyper-
tension or other medical conditions re-
lated to T2DM.

16. Not feeling motivated to maintain my 
diabetes self-management. For example, 
you depend on medicine, diet and reg-
ular physical exercise, and you feel less 
motivated to continue these daily rou-
tines because T2DM treatment is for 
life. Another example that you might 
find easier to relate to is that you can-
not be bothered to take your medicine 
and do physical exercise. Have you ever 
felt this way?

17. Feeling that friends or family do not give 
me the emotional support I would like. 
For example, they seldom remind you to 
stick to your T2DM treatment regime.
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Appendix 2. Participant Detail Characteristics

Partici-
pants
number

Sex Age
(year)

Education level Therapy Complications Informal
caregiver

1 female 68 junior secondary school glibenclamide + metformin No alone
2 female 67 senior secondary school glibenclamide + metformin hypertension alone
3 female 56 senior secondary school insulin No alone
4 female 48 senior secondary school metformin cataract alone
5 male 66 senior secondary school diet hypertension alone
6 male 66 primary school diet No alone
7 female 67 primary school glibenclamide + metformin No alone
8 female 65 senior secondary school glibenclamide + metformin nephropathy alone
9 female 57 junior secondary school metformin No son/daughter
10 female 59 junior secondary school glimepiride No son/daughter
11 female 66 junior secondary school metformin No alone
12 female 62 junior high school glibenclamide + metformin cataract husband
13 male 60 senior secondary school metformin No alone
14 female 56 senior secondary school glibenclamide No son/daughter
15 female 73 primary school glibenclamide cardiovascular 

diseases, neu-
ropathy

son/daughter

16 female 70 senior secondary school insulin hypertension son/daughter
17 female 56 senior secondary school metformin No alone
18 female 60 senior secondary school glibenclamide + metformin No alone
19 female 60 junior secondary school metformin hypertension husband
20 female 68 senior secondary school glibenclamide + acarbose hypertension son/daughter
21 female 65 junior secondary school metformin uric acid + hyper-

lipidemia
son/daughter

22 female 62 senior secondary school insulin + digoxin cardiovascular 
disease

husband

23 female 51 primary school diet No husband
24 female 64 junior secondary school glibenclamide + 

 pioglitazone
hypertension son/daughter

25 male 67 senior secondary school metformin + acarbose No wife
26 female 69 senior secondary school glibenclamide + metformin No alone
27 female 72 primary school glibenclamide hypertension son/daughter
28 male 49 senior secondary school glibenclamide No alone
29 female 65 senior secondary school Insulin + gliquidone + 

nifedipine
hypertension 
with kidney 
disease

alone

30 female 55 primary school glibenclamide + metformin hyperlipidemia alone
31 female 67 primary school Insulin + glibenclamide No alone
32 female 40 primary school glibenclamide + metformin hypertension 

with hyperlipid-
emia

alone

33 male 70 junior secondary school glibenclamide + metformin Stroke alone
34 female 72 primary school metformin cardiovascular 

disease, hyper-
tension with 
hyperlipidemia

alone

35 male 76 senior secondary school gliclazide + acarbose No alone
36 female 61 senior secondary school glibenclamide No son/daughter
37 female 50 junior secondary school glibenclamide hypertension son/daughter
38 female 48 primary school glibenclamide + metformin kidney disease alone
39 female 65 junior secondary school Insulin kidney disease alone
40 female 50 senior secondary school Insulin + glibenclamide + 

metformin
No husband

41 female 74 primary school gliclazide + metformin hypertension son/daughter
42 female 37 junior secondary school Insulin + acarbose + 

glimepiride
breast cancer mother

(also T2DM)
43 male 58 junior secondary school Insulin Stroke alone
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ABSTRACT

Aims: To compare diabetes distress (DD) scores 
in Indonesian type 2 diabetes mellitus (T2DM) 
outpatients treated in primary care versus those 
in secondary care and to investigate whether so-
cio-demographic characteristics and clinical con-
ditions explain potential differences in DD score 
across healthcare settings.
Methods: A cross-sectional study was conducted 
on Java island in three primary care (n = 108) and 
four secondary care (n = 524) facilities. The partic-
ipants completed the Bahasa Indonesia version of 
the Diabetes Distress Scale questionnaire (DDS17 
Bahasa Indonesia). Ordinal regression analysis was 
conducted with the quartile of the summation of 
the DD score as the dependent variable to inves-
tigate how the association between the level of 
healthcare facilities and DD altered when adding 
different variables in the model.
Results: The unadjusted model showed that the 
level of healthcare facilities was strongly associ-
ated with DD (p<.001), with participants in pri-
mary care having a 2.91 (95% CI 1.98~4.29) 
higher odds of being more distressed than the 
participants in secondary care. This association 
was strongly intensified when adding the socio- 
demographic characteristics and clinical condi-
tions as model confounders. In addition to the 
care setting, we found four factors independently 
related to a higher DD score: younger age, partici-
pants with dependency on caregivers, higher levels 
of fasting blood glucose, and experiencing two or 
more T2DM complications.
Conclusions: This is the first study in Indonesia 
to compare DD scores within different health-
care facilities. We recommend the general con-
sideration of DD by the Indonesian government.
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family and colleagues [8,9]. Previous studies 
found that indeed higher DD score, which 
was due to a higher level of distress, were as-
sociated with worse psychological outcomes, 
poor self-care, a higher level of haemoglobin 
A1C (HbA1c), lower health-related qual-
ity of life (HRQoL) and increased risk of 
T2DM complications [8–11]. Furthermore, 
periodic DD assessments are important to 
facilitate early detection of DD and subse-
quent potential prevention of more severe 
psychological disorders; notably, T2DM 
patients with higher DD scores have been 
found to have an increased risk of mortality 
[12]. Regular DD assessment has been rec-
ommended by the IDF since 2012 [13].

Studies comparing DD scores across 
healthcare settings are currently limited. 
We found two studies in the Netherlands 
and Greece [14,15], however, we have not 
found a similar study in Indonesia. Both of 
these studies reported that the DD scores 
of participants treated in secondary care 
were higher than those in primary care. The 
Dutch study reported that besides the care 
setting, other factors such as younger age, 
ethnic minority status, using insulin, higher 
HbA1c level, higher body mass index (BMI) 
and neuropathy were associated with higher 
DD scores. Furthermore, the Greek study 
reported that comorbidities, the use of in-
sulin, and T2DM duration were associated 
with higher DD scores. In this study, we 
aimed to firstly compare DD scores in In-
donesian T2DM outpatients treated in pri-
mary care versus those in secondary care. 
Subsequently, we investigated whether so-
cio-demographic characteristics and clinical 
conditions explain potential differences in 
DD score across healthcare settings.

INTRODUCTION

The number of people living with diabetes 
mellitus (DM) in Indonesia has continued 
to increase over the last six years. In 2009, 
the International Diabetes Federation (IDF) 
estimated that there were around 7.3 mil-
lion people living with type 2 DM (T2DM) 
and in 2017 this number increased to 10.3 
million, within whom 7.3 million are un-
diagnosed [1,2]. The percentage of females 
living with T2DM was higher than that of 
males (7.7% vs. 5.6%), and new cases were 
not only found in the above-55-years age 
group but also in younger age groups (start-
ing at 15 years of age). With regard to the 
level of education, the highest prevalence 
was found in community groups who had 
never attended school (10.4%) [3].

Health services for Indonesian T2DM 
outpatients are managed in a tiered system, 
where they will receive initial care in a pri-
mary care setting, notably, puskesmas/pub-
lic healthcare centre (PHC) or family doc-
tor/general practitioner (GP). Patients can 
only receive advise from a consulting resi-
dent of internal medicine in secondary care 
in an emergency situation or when indi-
cated by certain clinical symptoms [4]. In-
donesians living with T2DM generally visit 
a health facility after their health condition 
deteriorated due to T2DM complications 
[5]. The most common complications, in-
dicated in a recent study, were neuropathy 
and retinopathy complications [6].

People living with T2DM require a life-
time daily self-management plan [7]. The 
changes in their daily lifestyle and the disease 
may have a negative impact on their psycho-
logical state and may contribute to diabetes 
distress (DD). DD refers to the fear of risk of 
T2DM complications, lack of accessibility 
to high-quality healthcare facilities, worries 
about self-management therapy and the per-
ception of lacking emotional support from 
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of patients, therapy continues in secondary 
care and they continue to be monitored by 
a consulting resident of internal medicine. 
So far, insulin is only available in hospi-
tal pharmacies and is not provided in pri-
mary care facilities in Indonesia. In the area 
with limited facilities of internal medicine, 
T2DM outpatients with insulin therapy 
can take routine examinations in a primary 
care facility and get the insulin at private 
pharmacies that collaborate with the BPJS. 
Until now, T2DM outpatients can directly 
visit the consulting resident of internal 
medicine in a private clinic without a re-
ferral from a primary care facility, but the 
service is not covered by health insurance.

Instrument
We used the Diabetes Distress Scale ques-
tionnaire in Bahasa Indonesia (DDS17 Ba-
hasa Indonesia) [17] to measure the DD 
score. DDS17 Bahasa Indonesia consists 
of 17 items which are divided into four 
domains. First, three items are specified in 
the interpersonal distress domain concern-
ing items on support from family members 
and colleagues of T2DM outpatients. Sec-
ond, five items specify the emotional bur-
den domain with regard to the concerns 
and fears of T2DM outpatients concerning 
complications. Third, four items in the phy-
sician distress domain describe opinions of 
T2DM outpatients concerning the knowl-
edge and attitude of and the care provided 
by the treating physician. The last five items 
measure difficulties of T2DM outpatients 
concerning the management of T2DM 
therapies (inclusive motivation) and issues 
in self-confidence or stress, for example, 
caused by routine blood sugar checks. Each 
item consists of a scale ranging from 1 (not 
a problem) to 6 (a very serious problem) 
[9]. The resulting sum score of the 17 items 
would then range from 17, ‘not a problem’ 
to 102, ‘a very serious problem’ [9].

METHODS

Definition of primary care and 
secondary care

Primary care
In our study, we defined primary care as the 
T2DM outpatients who were managed by a 
GP and every six months they have an op-
portunity to consult with a resident of in-
ternal medicine in a secondary care facility. 
Allocation of primary care facilities is orga-
nized by the Badan Penyelenggara Jaminan 
Sosial/BPJS (social security administrative 
agency) by matching the patients’ home 
with the nearest primary care location. 
However, patients are given the flexibility to 
change the primary care location.

Secondary care
In secondary care, the T2DM outpatients 
are treated in a hospital and monitored by 
a consulting resident of internal medicine. 
During the monitoring process, the resi-
dent of internal medicine plans the therapy 
according to guidelines including the pre-
scription of insulin to T2DM outpatients 
whose blood glucose remains uncontrolled 
with oral antidiabetic drugs (OADs) ther-
apy. Insulin administration may continue 
for a certain period of time until the pa-
tient shows better clinical outcomes, for 
instance, his/her blood glucose is brought 
under control (for example, fasting blood 
glucose (FBG) ≤126 mg/dL) and after-
wards, therapy may be reverted from insu-
lin to OAD. Then, the consulting resident 
of internal medicine refers them back to a 
primary care facility for continuing OAD 
therapy. However, there are also some 
T2DM outpatients whose insulin therapy 
is not possible to be replaced with OAD, 
i.e. those who report OAD side effects or, 
based on clinical judgment, those in con-
tinued need of insulin [16]. For this group 
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information about the research objectives, 
ethics and the importance of participating. 
This information helped participants to be 
more focused and comfortable and strength-
ened the feeling that the research was sup-
ported by the hospital staff. Participants were 
assisted by the researcher or the research as-
sistant while filling out the questionnaire.

Socio-demographic characteristics such 
as age, sex, educational background, and 
occupation were collected using the partic-
ipants’ identity cards and from self-report-
ing. In this study, the age of participants 
was classified into two categories: younger/
productive age (18-56 years) or retirement 
age (>56 years). Furthermore, those who 
reported not currently having a job were 
defined as unemployed. Those who stated 
their main job is to take care of the house-
hold were classified as housewives. Clinical 
condition such as the type of therapy, com-
plications and comorbidities were obtained 
from the treating GPs and residents of in-
ternal medicine. Postprandial blood glucose, 
FBG and T2DM duration were collected 
from self-reporting. In this study, partici-
pants were defined as having comorbidities 
if they suffered from major diseases such as 
cancer or tuberculosis. Patients experienc-
ing exclusive T2DM complications would 
classify as having complications.

Statistical analysis
To investigate whether socio-demographic 
characteristics, clinical variables, and the 
DD score differed between participants in 
primary and secondary care, we performed 
independent T-tests for continuous vari-
ables. χ² tests were conducted for categor-
ical variables, and Kruskal-Wallis rank sum 
tests were performed when the continuous 
variables did not follow the normal distri-
bution. Ordinal regression analysis was con-
ducted with the quartile of the summation 
of the DD score as the dependent variable 

Participants
We included outpatients with T2DM that 
were older than 18 years, read and signed 
a statement of willingness to participate, 
and were comfortable with filling out the 
questionnaire. For participants with limited 
reading ability or physical limitations, in-
formed consent was given orally by the care-
giver (spouses or children).

Study design and setting
A cross-sectional study was conducted be-
tween February 2015 and April 2016. In pri-
mary care settings, participants were selected 
from a family doctor in Wonosari in Yog-
yakarta, a primary healthcare center (PHC) 
in Surabaya (East Java) and a T2DM out-
patient’ community in Surakarta (Central 
Java). Data collection was done every Friday 
and Saturday within a weekly patient edu-
cation program. In secondary care settings, 
participants were selected from RSUD Kota 
Yogyakarta Hospital, PKU Muhammadiyah 
Hospital in Yogyakarta, Moewardi Hospi-
tal in Surakarta (Central Java) and BLUD 
RSUD Sekarwangi Hospital in Sukabumi 
(West Java). Most of the participants were 
interviewed in the waiting rooms of the hos-
pitals while they were waiting for a consul-
tation with a consulting resident of inter-
nal medicine. The remaining participants 
were questioned in the waiting rooms of 
the hospitals’ pharmacies. The Medical Eth-
ics Committee of Universitas Gadjah Mada, 
Yogyakarta, Indonesia approved the study 
with document number KE/FK/1188/EC 
on November 12th, 2014 (the approval was 
amended on March 16th, 2015).

Data collection procedure and data 
source
We collaborated with treating GPs and 
consulting residents of internal medicine 
to collect our data. The GPs and residents 
assisted us by providing participants with 
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software version 3.4.0, Vienna, Austria). 
The factors were considered statistically sig-
nificant coefficients in the regression analy-
ses if the two-tailed p-value was <.05. 

RESULTS

In total, 632 participants were included in 
the study, of whom 108 (17%) were from 
a primary care setting and 524 (83%) were 
from a secondary care setting (Table 1). Par-
ticipants in the primary care setting were 
older and were relatively more frequently 
housewives. In addition, they had a longer 
T2DM duration and a lower percentage of 
suffering from two or more complications 
and comorbidities. The total DD score in 
the primary care setting was shown to be 
significantly higher than the score in the 
secondary care setting. This was also the 
case for the score in each domain.

Factors explaining differences in 
DD scores between primary and 
secondary care
Table 2 depicts the results of the ordinal 
regression models. The multicollinearity 
statistics indicated no significant multicol-
linearity between the independent variables. 
The unadjusted model (model 1) showed 
that the level of health facilities was strongly 
associated with DD (p<.001), with partici-
pants in primary care having a 2.91 (95% 
CI 1.98~4.29) higher odds of being more 
distressed than the participants in second-
ary care. Model 2 showed that after adjust-
ing for socio-demographic characteristic 
variables, the association was strongly in-
tensified (ΔOR = 0.48). In Model 3, add-
ing the clinical condition variables further 
intensified the association between the level 
of health facilities and DD (ΔOR = 0.09). 
In Model 4, replacing clinical variables 
with complications showed a moderately 

to investigate how the association between 
the level of healthcare facilities and the DD 
score altered when adding different vari-
ables in the model. We assessed the exis-
tence of multicollinearity in our model by 
the correlation matrix of all independent 
variables (r > 0.80 indicates multicollinear-
ity) and the variance inflation factor (a value 
> 10 indicates multicollinearity). The associ-
ation between the level of healthcare facil-
ities and DD score was firstly investigated 
in an unadjusted model (model  1). Sub-
sequently, we investigated how such asso-
ciation altered when adjusting for sex, age, 
educational level, occupation, and the pres-
ence or absence of a caregiver (model 2). 
We then investigated the alteration by fur-
ther adding the clinical variables (diabetes 
duration, FBG) into model 2 (model 3). 
Finally, complications and comorbidities 
were added as variables into model 4 and 
model 5 (in model 4 replacing the variables 
of clinical conditions and in model 5 a full 
model). The differences in odds ratios be-
tween the models (ΔOR) were calculated. 
In addition, we investigated in each multi-
variate model (model 2 to 5) how the so-
cio-demographic characteristics and clinical 
variables independently related to the DD 
score except for the effect of the level of care. 
We did not include the type of therapy and 
postprandial glucose into any of our ordi-
nal regression models because adding these 
variables would cause the resulting models 
deviating from the proportional odds as-
sumption [18]. Missing values on diabetes 
duration and FBG were dealt with using 
multiple imputations [19]. Considering the 
high percentage of missing measurements, 
we obtained 50 imputed datasets for each 
measurement. The completed measures 
were then computed by taking the average 
values generated from each imputed dataset. 
Statistical analyses were performed using R 
(R Foundation for Statistical Computing, 
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Table 1.Socio-demographic characteristics, clinical condition and scores of diabetes distress of the participants in 

primary care compared to those treated in secondary care

Variables
Primary care 
(n = 108)

Secondary care 
(n = 524)

Overall 
(n = 632)

Socio-demographic characteristics
   Male sex 32% 44% 43%
   Age [years]* 62±9 60±10 60±10
University degree 12% 26% 26%
Occupation (I/II/III)#,*** 10%/40%/50% 31%/34%/35% 29%/35%/36%
   Caregiver 53% 62% 61%

Clinical variables
   Diabetes duration [years]* 5 (4~14); N=31 4 (1~10); N=312 5 (1~10); N=343
   Type of therapy (I/II/III/IV)$,*** 11%/67%/14%/8% 2%/57%/24%/17% 5%/59%/22%/14%
   Fasting blood glucose (FBG) [mg/dL] 130 (112~134); N=9 140 (115~179); N=249 140 (115~180); N=258
   Postprandial glucose [mg/dL] 167 (160~184); N=9 192 (151~236); N=234 190 (153~236); N=243

   Complications
       With complications 53% 67% 67%
       One complication 33% 37% 36%
       Two or more complications** 17% 23% 26%
       Comorbidity* 3% 7% 6%

Diabetes distress
   Total score*** 28 (21~41) 21 (18~30) 23 (18~35)
   Emotional burden*** 8 (6~11) 6 (5~9) 7 (5~10)
   Physician distress*** 7 (5~10) 5 (4~7) 5 (4~8)
   Regimen distress*** 9 (6~13) 6 (5~9) 7 (5~11)
   Interpersonal distress*** 4 (3~6) 3 (3~5) 3 (3~6)

&Continuous variables are presented as mean ± standard deviation or median (interquartile range), and categor-

ical variables are presented as percentages; #Occupation I, II, III respectively stand for active employee, unem-

ployed, and housewife; $Type of therapy I, II, III, IV respectively stand for Diet or no drugs, OAD, Insulin, Insu-

lin+OAD; ***P<0.001;**P<0.01;*P<0.05

Table 2. Results of the ordinal regression models (n = 632) 
Variables Models

1
pseudo r-square: 

0.050

2
pseudo r-square: 

0.087

3
pseudo r-square: 

0.102

4
pseudo r-square: 

0.099

Model 5
pseudo r-square: 

0.113
Primary care 2.91 

(1.98~4.29)***
3.39 

(2.28~5.09)***
3.48 

(2.34~5.23)***
3.61 

(2.42~5.44)***
3.68 

(2.46~5.55)***
Socio-demographic characteristics
   Male sex 1.01 (0.68~1.49) 1.03 (0.69~1.52) 0.98 (0.66~1.45) 1.01 (0.68~1.50)
   Age [years] 0.97 

(0.96~0.99)***
0.98 

(0.96~0.99)**
0.97 

(0.96~0.99)***
0.97 

(0.96~0.99)**
   University degree 1.40 (0.97~2.02) 1.40 (0.97~2.02) 1.38 (0.96~2.00) 1.37 (0.95~1.99)
   Occupation (IIvs. I) 1.07 (0.72~1.58) 1.13 (0.76~1.67) 1.08 (0.73~1.60) 1.13 (0.76~1.68)
   Occupation (III vs. I) 0.98 (0.62~1.56) 1.01 (0.64~1.61) 0.95 (0.60~1.51) 0.98 (0.62~1.57)
   Caregiver 1.58 (1.17~2.13)**1.58 (1.17~2.14)**1.55 (1.15~2.10)**1.57 (1.16~2.12)**
Clinical condition
Diabetes duration 0.98 (0.95~1.01) 0.98 (0.96~1.01)
Fasting blood glucose 
(FBG)

1.01 (1.00~1.01)** 1.01 (1.00~1.01)**

Complications
   One 1.24 (0.88~1.74) 1.22 (0.87~1.72)
   Two or more 1.75 (1.19~2.59)**1.73 (1.17~2.56)**
Comorbidities 1.25 (0.67~2.32) 1.11 (0.59~2.08)

OAD: Oral Antidiabetic Drugs; Occupation I, II, III respectively stand for active employee, unemployed, and house-

wife; ***P<0.001;**P<0.01;*P<0.05
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itself. Specifically, we found that younger 
age is correlated with higher DD scores even 
when controlling for the full set of variables 
(in model 5). This finding is in line with the 
evidence from several other studies. A com-
parable study in San Diego stated that the 
higher DD score in the younger age group 
may be caused by their family responsibili-
ties, the financial challenges and their daily 
work [20]. In addition, a study in Malaysia 
stated that higher DD scores in younger par-
ticipants were not associated with a higher 
educational level, but stemmed from the 
feeling that T2DM disrupted their daily ac-
tivities due to the therapy and self-manage-
ment [19]. Furthermore, compared with the 
elderly, the younger age group has less ex-
perience in managing T2DM, specifically, in 
dealing with the unexpected T2DM diagno-
sis, therapy and (fear of ) complications [22].

We also found that participants with de-
pendency on caregivers had a higher DD 
score compared to those who were unac-
companied. This finding is obvious to some 
extent, as the participants dependent on a 
caregiver were those with poorer health con-
ditions and in need of assistance in activi-
ties, such as the elderly or participants with 
complications or comorbidities. In addition, 
most participants with low education stated 
that they need a caregiver to assist them 
during the hospital administration pro-
cess. In Indonesia, it takes at least 7 hours 
for the patient care process in the hospital 
starting from registration, laboratory exam-
ination and doctor’s consultation until the 
time they receive their medication from the 
pharmacist [17]. A caregiver plays a role to 
help the patients during their treatment in a 
healthcare facility. Some elderly participants 
in our study stated that they always forget 
the physician’s explanation during the con-
sultation after they get back home, but with 
a caregiver besides them during the consul-
tation, they felt more secure. On the other 

intensified association compared to model 
2 (ΔOR = 0.22). The higher odds of experi-
encing DD in primary care compared with 
secondary care remained significant in the 
fully adjusted model (OR = 3.68, 95% CI 
2.46~5.55; p <.001). In addition to care set-
ting, we found four factors independently 
related to a higher DD scores: younger age, 
participants with dependency on caregivers, 
higher levels of FBG, and experiencing two 
or more T2DM complications.

DISCUSSION

Our study shows that participants treated 
in primary care settings indicated more dis-
tress on the DDS17 than those who were 
treated in secondary care. In addition to 
the care setting, we found four factors in-
dependently related to higher DD scores: 
younger age, participants with dependency 
on caregivers, higher levels of FBG, and ex-
periencing two or more T2DM complica-
tions. These results need to be interpreted 
with caution as our data was collected when 
the Indonesian government initiated a trans-
formation in the health insurance system. 
 Previously, T2DM outpatients were free to 
choose secondary and tertiary services (in-
cluding choosing a resident of internal med-
icine). However, the new health insurance 
system has been further strengthened and 
referral to health facilities and these changes 
could very well have an impact on DD.

The association between care setting and 
DD score was substantially intensified after 
adjustment for the sociodemographic char-
acteristics (ΔOR = 0.48). This finding is not 
only attributable to the profound confound-
ing effect of the included factors on the as-
sociation between the level of health care 
and the DD score, it is also attributable to 
the highly significant effect of age and de-
pendency on caregivers on the DD score 
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The association between care setting and 
DD score was moderately intensified after 
additional adjustment for the factors with 
regard to the complications and comorbidi-
ties (ΔOR = 0.22) within which having two 
or more complications strongly increased 
the DD score. This finding is in line with 
the Dutch study [14] which reported a pos-
itive correlation with having different kinds 
of complications and the increased Prob-
lem Areas in Diabetes (PAID) scale. Fur-
thermore, a study in Indian patients also 
reported that T2DM complications were a 
major predictor for high DD scores [25]. In 
our study, 6% of the participants reported 
comorbidities (cancer, tuberculosis, gastri-
tis, hepatitis and tumor), resulting in higher 
DD scores. Research in Greece also reported 
this positive association between comorbid-
ities and higher DD scores [15].

One limitation of this study was that we 
were not able to measure the HbA1c of the 
participants. This is because not all health 
facilities are equipped with HbA1c exam-
ination facilities. For some T2DM outpa-
tients with good economic circumstances, 
HbA1c examinations were conducted in 
private laboratories. Also, there is a differ-
ence in policies on HbA1c examinations be-
tween different health facilities. As an illus-
tration, one particular PHC recommends 
only one HbA1c examination per year and 
on the condition that the T2DM outpatient 
is participating in activities organized by 
that particular PHC, whereas Health Minis-
ter regulation No.52 of 2016 [26] states that 
HbA1c examinations should be performed 
every 3 or 6 months. In addition, we also 
had difficulties in collecting T2DM dura-
tion and FBG levels, with only 40-50% of 
participants having the full evidence. Fur-
thermore, the number of participants in 
secondary care was nearly five times higher 
than in primary care, as primary healthcare 
facilities seemed reluctant to participate in 

hand, the caregiver can help them to re-
member the physician’s explanation and can 
assist in picking up drugs in the pharmacy. 
Yet, this seems not enough to offset the in-
creased DD scores in this group.

The association between care setting and 
DD score was slightly intensified after addi-
tional adjustment for the factors with regard 
to the clinical condition (ΔOR = 0.09). This 
may be partly caused by the limited amount 
of factors included in this group (i.e., only 
diabetes duration and FBG level) and the 
weak but significant effect of the FBG level 
(OR=1.01) on DD score. Two more factors 
regarding clinical condition (type of ther-
apy and postprandial glucose) were initially 
included in our regression model. However, 
these two factors were not included in the 
final models because with these variables in-
cluded the models no longer met the pro-
portional odds assumption, an important 
prerequisite to conduct the ordinal regres-
sion analysis in a more direct manner [18]. 
The finding of the association between an 
elevated FBG level and a higher DD score is 
in line with other studies. A clinical trial in 
the U.S. reported that higher levels of blood 
glucose were associated with higher DD 
scores. Furthermore, in this U.S. study, it 
was reported that controlled blood glucose 
had a positive impact on mood, DD scores 
and HRQoL [23]. Besides, another study 
conducted on Hispanic and non-Hispanic 
patients reported that lower DD scores were 
associated with reductions in blood glucose 
levels [24]. From an analytical perspective, 
care has to be taken in this study that due 
to the high percentage of missing data on 
the FBG level (258 available evidence out 
of 632 participants), we used the multiple 
imputation approach to capture the FBG 
levels of the total sample. The significant 
conclusion was then generated based on the 
total sample instead of the 258 participants 
who had full evidence of their FBG levels.
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insurance system and healthcare provision 
may be beneficial in reducing DD. Cur-
rently, DD screening has not become a pri-
ority in Indonesia even under the recom-
mendation of the IDF [28] and American 
Diabetes Association [29] as being a global 
guideline for T2DM. If screening for DM is 
undertaken, DD should be one of the con-
cerns of the Indonesian government. Lastly, 
we recommend that similar studies should 
be conducted in Eastern Indonesia, which 
has limited facilities and health personnel.

CONCLUSIONS

In this study, we found a higher DD score 
in Indonesian T2DM outpatients from pri-
mary care compared to the patients man-
aged in secondary care. In addition to the 
care settings, the following variables were 
found to be positively related to a higher 
DD score: younger age, participants with 
dependency on caregivers, higher levels of 
FBG, and experiencing two or more T2DM 
complications. This is the first study in In-
donesia to compare DD scores within dif-
ferent healthcare facilities. We recommend 
the general consideration of DD by the gov-
ernment and over various patients charac-
teristics. Our DD-estimates can fruitfully 
be used in Indonesian healthcare policy 
making for T2DM patients.
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ABSTRACT

Background
The EuroQoL five-dimensional instrument 
(EQ-5D) is the favoured preference-based in-
strument to measure health-related quality of 
life (HRQoL) in several countries. Two ver-
sions of the EQ-5D are available: the 3-level ver-
sion (EQ-5D-3L) and the 5-level version (EQ-
5D-5L). This study aims to compare specific 
measurement properties and scoring of the EQ-
5D-3L (3L) and EQ-5D-5L (5L) in Indonesian 
type 2 diabetes mellitus (T2DM) outpatients.
Methods
A survey was conducted in a hospital and two pri-
mary healthcare centres on Sulawesi Island. Par-
ticipants were asked to complete the two versions 
of the EQ-5D instruments. The 3L and 5L were 
compared in terms of distribution and ceiling, dis-
criminative power and test-retest reliability. To de-
termine the consistency of the participants’ answers, 
we checked the redistribution pattern, i.e., the con-
sistency of a participant’s scores in both versions.
Results
A total of 198 T2DM outpatients (mean age 
59.90±11.06) completed the 3L and 5L surveys. 
There were 46 health states for 3L, and 90 health 
states for 5L reported in the study respectively. The 

‘11121’ health state was reported most often:17% in 
the 3L and 13% in the 5L. The results suggested a 
lower ceiling effect for 5L (11%) than for 3L (15%). 
Regarding redistribution, only 6.1% of responses 
were found to be inconsistent in this study. The 5L 
had higher discriminative power than the 3L ver-
sion. Reliability as reflected by the index score was 
0.64 for 3L and 0.74 for 5L. Pain/discomfort was 
the dimension mostly affected, whereas the self-
care dimension was the least affected.
Conclusions
This study suggests that the 5L-version of the EQ-5D 
instrument performs better than the 3L-version in 
T2DM outpatients in Indonesia, regarding mea-
surement and scoring properties. As such, our study 
supports the use of the 5L as the preferred health-re-
lated quality of life measurement tool.
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item originally having three levels of sever-
ity (EQ-5D-3L) [7]. In 2011, the EuroQol 
Group expanded the number of severity lev-
els for each dimension to five (EQ-5D-5L) 
[8]. Both the EQ-5D-3L (3L) and EQ-
5D-5L (5L) versions have been used in 
several studies, covering both clinical and 
methodological assessments [8–10].

Several comparative studies of the 3L 
and 5L versions of EQ-5D have been con-
ducted in the countries neighbouring In-
donesia, notably Singapore and Thailand. 
Both studies reported that 5L is the prefera-
ble version for T2DM patients considering 
its greater discriminative power and patients’ 
preferences [11,12]. We were interested in 
how this would be in Indonesia. Therefore, 
this study aims to compare specific mea-
surement properties and scoring of the 3L 
and 5L versions in Indonesian type 2 diabe-
tes mellitus (T2DM) outpatients.

MATERIALS AND METHODS

Study design 
A cross-sectional study was conducted from 
July 2016 to April 2017. A secondary care set-
ting in South Sulawesi and two primary care 
settings in Central Sulawesi were included. 
In particular, these were Jaury Academic 
Hospital in Makassar and the Puskesmas/
primary healthcare centers (PHCs) in Sim-
pong and Kampung Baru in Luwuk Bang-
gai, respectively. This study was approved by 
the Medical Ethics Committee of Universitas 
Gadjah Mada Yogyakarta, Indonesia (docu-
ment number KE/FK/1188/EC, 12 Novem-
ber 2014, amended 16 March 2015).

Participants
Participants were T2DM outpatients with a 
minimum age of 18 years. The participants 
were informed of the study objectives and 
study procedure. The researcher or research 

INTRODUCTION

In 2011, the number of people suffering 
from diabetes mellitus (DM) in the world 
was reported to be 366 million [1]. Based 
on the latest data in 2017, this number has 
increased by almost 20% to reach 450 mil-
lion [2]. Worldwide, 90% of these suffer 
from type 2 diabetes mellitus (T2DM) [3]. 
In Indonesia, in the same period mentioned, 
the number of people with T2DM even in-
creased by 30%, i.e., from 7.3 million to 
10.3 million [1,2]. In this respect, the In-
donesian Ministry of Health also reported 
that the national prevalence of T2DM in 
Indonesia had almost doubled from 1.1% 
in 2007 to 2.1% in 2013 [4]. Furthermore, 
the Ministry of Health’s report stated that 
of the 34 provinces in Indonesia, 15 prov-
inces had a higher prevalence of T2DM pa-
tients than the national average, inclusive 
Sulawesi island [4]. Notably, the prevalence 
of T2DM amounts to 3.7% in Central Su-
lawesi province, 3.6% in North Sulawesi 
and 3.4% in South Sulawesi [4]. In addition, 
the highest prevalence at 10.4% of T2DM 
patients was found in those who had never 
attended school [4]. The continued increase 
in the prevalence of T2DM patients in In-
donesia requires serious attention, especially 
concerning control of T2DM costs and pa-
tients’ health status and cost-effectiveness 
of interventions. In this respect, adequate 
measurement of health-related quality of 
life (HRQoL) reflects a core issue.

The EuroQoL five-dimensional instru-
ment (EQ-5D) is the favoured prefer-
ence-based instrument to measure HRQoL 
in several countries [5,6]. HRQoL is mea-
sured by this instrument in such a way that 
it generates a single index score or utility. 
This instrument consists of five items cov-
ering five health-state dimensions (mobil-
ity, self-care, usual activities, pain/discom-
fort, and anxiety/depression), with each 
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slight problems washing or dressing, mod-
erate problems doing usual activities, severe 
pain/discomfort and extreme anxiety/de-
pression’. The EQ-VAS presents the partici-
pants’ self-rated health on a scale of 0 (worst 
imaginable health) to 100 (best imaginable 
health). The time frame for the EQ-VAS is 
‘today’, meaning that participants were asked 
to describe their health state during the day 
they were interviewed. We used the 3L and 
5L Bahasa Indonesia versions of this study, 
provided by the European Quality of Life 
(EuroQol) Group.

Data collection procedure
After introducing the researchers and explain-
ing the purpose of the study, a brief descrip-
tion to the participants was provided on how 
to use the EQ-5D instruments. An explana-
tion of the concept of HRQoL as an aid on 
how they should describe their health state 
was presented. The participants were given 
the opportunity to ask questions throughout 
the data collection process. For EQ-VAS, we 
asked the participants to describe their health 
state and provide the most appropriate score 
to define their health state. Three research 
assistants were hired to collect the data. As 
a sequence, participants first classified their 
health state on the 5L items, then provided 
their data (sociodemographic and clinical pa-
rameters), followed by the 3L.

Test-retest reliability
Test-retest reliability was analyzed using 
sequential measurements. Participants in-
volved in this phase were those who visited 
the specific health facility twice. The time 
interval between the two measurement 
times was four weeks as the participants 
were scheduled to meet their consulting res-
ident internal medicine each month. Nota-
bly, an additional question was asked before 
they completed the instruments for the sec-
ond time: ‘Has there been any major change 

assistants obtained signed informed con-
sent forms from the participants. For the 
participants with disabilities or difficulties 
in reading, consent was based on confirma-
tion from their caregiver who accompanied 
them during treatment at a health facility. 
The caregiver played a role in providing 
support to the participants as they filled 
in the instruments. It is important to note 
that all decisions on the exact health states 
chosen originated from the participants. In 
this study, all participants were treated by a 
consulting resident internal medicine who 
gave his/her consent to the data collection 
during the participant’s T2DM consulta-
tion (in primary and secondary care). 

Instruments
EQ-5D 3L and 5L consist of two parts: the 
EQ-5D descriptive system classification and 
the EQ visual analogue scale (EQ-VAS). The 
EQ-5D descriptive system comprises five 
items on its HRQoL dimensions: mobility, 
self-care, usual activities, pain/discomfort, 
and anxiety/depression. Each dimension 
in the 3L version [10] is completed with 
three response options: no problem, some 
problems, and confined to bed/unable/ex-
treme problems, yielding a possible 243 (35) 
unique health states. A single digit expresses 
the level selected for that specific dimension. 
Therefore, the five-digit number for five di-
mensions describes a specific health state. 
For example, ‘11111’ indicates ‘no prob-
lems on any of the five dimensions’, while 
‘23231’ indicates ‘some problems walking, 
unable to wash or dress, some problems 
with performing usual activities, extreme 
pain/discomfort, and no anxiety/depression’. 
The 5L [8] has five scale options to choose 
from: no problem, slight problems, moder-
ate problems, severe problems, and extreme 
problems/unable. The 5L instrument yields 
3125 (55) unique health states. For exam-
ple, ‘12345’ indicates ‘no problems walking, 



Descriptive 85

= moderate, 0.61-0.80 = substantial, and 
0.81-1.00 = almost perfect [15]. The test-re-
test reliability of the EQ-VAS and index 
scores were calculated using intra-class cor-
relation coefficients (ICCs), two-way ran-
dom effects and absolute agreements. The 
following reliability guideline was used for 
the strength of the ICC values: <0.5 = poor, 
0.5-0.75 = moderate, 0.75-0.90 = good and 
>0.90 = excellent [19]. The discriminative 
power was calculated using the Shannon in-
dex (H’) and Shannon’s Evenness index (J’) 
[13,14]. H’ reflects the absolute information 
content and J’ expresses the relative infor-
mation of a system or the evenness of a dis-
tribution regardless of the number of cate-
gories. In case of an even distribution, when 
all levels are filled with the same frequency, 
J’ is equal to 1. Larger H’ and J’ values indi-
cate more discriminatory performance. All 
the data were analysed using IBM SPSS Sta-
tistics for Windows version 23 (SPSS Inc., 
Cambridge, MA, USA), and statistical sig-
nificance was set a priori at p<.05.

RESULTS

Descriptive
A total of 198 participants were interviewed 
(Table 1). The average age of the partici-
pants was almost 60 years, with 58% being 
female, and 70% of female participants re-
ported being housewives as their main activ-
ity. Regarding the clinical conditions, more 
than 70% of participants were being treated 
with oral antidiabetic therapy (OAD), both 
monotherapy and OAD combinations, and 
52% of participants reported T2DM-related 
complications. Furthermore, participants 
had various comorbidities, such as asthma 
(n=6), gastritis (n=5), and gout (n=3). 

For test and re-test reliability, of the 198 
participants who completed the first survey, 
53 participants (62% female) completed 

in your health state between the first time 
you completed the instruments last month 
and today? For example, have you been hos-
pitalised, had an accident, experienced a 
natural disaster or have been bereaved’? Par-
ticipants who answered ‘yes’ were excluded 
from the final sample.

Analyses
For self-reported health state profiles ob-
tained from the two versions of EQ-5D, we 
calculated the percentage of participants 
who responded to each level of each di-
mension. To determine the consistency of 
the participants’ answers, we checked the 
redistribution pattern, i.e., the consistency 
of individual participants’ scores in both 
versions. A consistent response pair was de-
fined as a 3L response which is at most one 
level away from the 5L response (e.g., a par-
ticipant chose level 1 in 3L and chose level 
2 in 5L). When the 5L level was more than 
1 level away from the 3L level (e.g., a par-
ticipant chose level 1 in 3L and chose level 
3 in 5), this was labelled inconsistent [11]. 
Next, we converted their scores on 3L to 5L 
as follows: 1 in 3L equals 1 in 5L, 2 in 3L 
equals 3 in 5L, and 3 in 3L equals 5 in 5L 
[12]. The ceiling effect was defined as the 
proportion of participants who reported not 
having problems in any of the five EQ-5D 
dimensions (health state ‘11111’) for both 
3L and 5L. This statistic is often used to as-
sess the discriminatory power of health-state 
classification systems [13,14]. As Indonesia 
only has the EQ-5D-5L value set, not the 
3L [15], to obtain consistent 3L and 5L util-
ity index scores, the UK 3L and 5L value 
sets [16,17] were used.

The test-retest reliability was assessed 
using the weighted kappa. We applied 
Landis JR & Koch GG standards [18] to 
determine the strength of agreement of the 
kappa values as follows: <0.00 = poor, 0.00-
0.20 = slight, 0.21-0.40 = fair, 0.41-0.60 
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Scoring and ceiling
Participants usually reported no problems 
(level 1) on both 3L and 5L, except for the 
pain/discomfort dimension with only 25% 
and 20% of participants reporting no prob-
lems on 3L and 5L, respectively. Therefore, 
pain/discomfort was more often reported 
at other 3L and 5L levels compared to the 
other EQ-5D dimensions (Table 2).

the instruments twice. In this phase, only 
12 participants had a university degree and 
most of the female participants were house-
wives (n=20). Furthermore, of the almost 
70% of participants treated with OADs, 
40% reported T2DM without complica-
tions and 36% reported T2DM with at least 
one complication. There were no missing 
health state data.

Table 1. Sociodemographic characteristics, clinical conditions and participants’ preferences in primary and sec-

ondary care

Variables Primary care 
(n=98)

Secondary care 
(n=100)

Overall 
(n=198)

n (%) n (%) n (%)
Sociodemographic characteristics
   Mean age (year) ± SD 61.65 ± 10.34 56.21 ± 11.12 59.90 ± 11.06
   Age*
      Less than 56 22 (22) 48 (48) 70 (35)
      More than 56 76 (78) 52 (52) 128 (65)
   Sex
      Male 39 (40) 45 (45) 84 (43)
      Female 56 (60) 55 (55) 114 (57)
   Education level
       None 1 (1) 2 (2) 3 (2)
       Primary school 13 (13) 20 (20) 33 (16)
       Junior high school 24 (24) 18 (18) 42 (21)
      Senior high school 38 (39) 45 (45) 83 (42)
      University degree 22 (23) 15 (15) 37 (19)
   Occupation
      Employed 23 (23) 41 (41) 64 (32)
      Retired 36 (37) 17 (17) 53 (27)
      Housewife 39 (40) 42 (42) 80 (41)
   Caregiver
      No 76 (76) 49 (46) 125 (63)
      Yes 22 (24) 51 (51) 73 (37)

Clinical conditions
   Type of therapy
      Diet or no OAD or insulin in the R/** 9 (9) 11 (11) 20 (10)
      OAD (mono and combinations) 70 (71) 73 (73) 143 (72)
      Insulin (mono and OAD combinations) 16 (20) 19 (19) 35 (12)
   Complications and comorbidities
      None 31 (32) 43 (43) 74 (38)
      Yes 62 (63) 41 (41) 103 (52)
      Comorbiditiesa 1 (1) 13 (13) 14 (7)
      Complications and comorbiditiesb 4 (4) 3 (3) 7 (3)
   Types of complications
      No 31 (32) 43 (43) 74 (38)
      Microvascular 9 (9) 9 (9) 18 (9)
      Macrovascular 49 (50) 29 (29) 78 (40)
      Micro & macrovascular 4 (4) 3 (13) 7 (3)
   Number of T2DM complications
      No 31 (32) 43 (43) 74 (38)
      One complication 41 (42) 35 (35) 76 (39)
      Two or more 21 (21) 6 (6) 27 (13)

*We choose 56 years as the cut-off point because that is the pension age in Indonesia; aParticipants were defined 
as having comorbidities if they suffered from other diseases (not T2DM complications); bParticipants were de-
fined as having complication and comorbidities if they suffered from other diseases and T2DM complications
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the mobility dimension showed the largest 
reduction (7% reduction) when going from 
3L to 5L. None of the ceiling reductions 
from 3L to 5L were statistically significant.

The range of index scores was broader in the 
3L than in the 5L version, especially for nega-
tive values (Figure 1). The lowest index score 
reported for the 3L was -0.349 (state ‘23333’), 
whereas this was -0.263 (state ‘45554’) for the 
5L. The most frequently reported health state 
was ‘11121’ (slight problems in pain/discom-
fort and no problems in the other dimensions), 
i.e. 17% in the 3L and 13% in the 5L. There 
were 46 and 90, 3L and 5L health states re-
ported in the study, respectively.

Redistribution from 3L to 5L
Of the participants who reported no prob-
lem (level 1) for a dimension on the 3L, most 
(73-94%) reported the same on the 5L, while 
6-26% switched to slight problems (level 2) 
on the 5L as shown in Table 3. The major-
ity of the participants who reported moder-
ate problems (level 2) on the 3L indicated 
slight problems (level 2) on the 5L (44-
67%), while 20-28% switched to moderate 
problems (level 3) and 12-31% shifted to se-
vere problems (level 4) on the 5L. Most of 
the participants who indicated confined to 
bed/unable/extreme problems (level 3) on 

Regarding the ceiling effect, the 5L 
version showed slightly fewer reports of 
absence of problems in all dimensions 
(‘11111’) compared to the 3L version. The 
percentage of participants reporting the 
‘11111’ health state decreased from 15% 
in the 3L to 11% in the 5L. Nevertheless, 
no statistically significant difference was 
found (p-value=.178). Self-care reached the 
highest ceiling (82% for the 3L, 78% for 
the 5L) while pain/discomfort showed the 
lowest ceiling (as mentioned above, 25% 
for the 3L, 20% for the 5L). The anxiety/
depression dimension showed the smallest 
reduction in the ceiling (3% less), whereas 

Table 2. Self-reported health on the EQ-5D-3L and EQ-5D-5L descriptive system, and the EQ-VAS 

EQ-5D-3L EQ-5D-5L
Dimensions
&
VAS

No 
 problems

(%)

Some 
 problems

(%)

Unable/ 
Extremely 
problems

(%)

No 
 problems

(%)

Slight 
 problems

(%)

Moderate 
problems

(%)

Severe 
 problems

(%)

Unable/ 
Extremely 
problems

(%)
Mobility 58.38 41.62 0.00 20.51 24.24 12.63 11.62 1.01
Self-care 82.23 16.75 1.02 78.28 12.63 5.05 3.03 1.01
Usual activities 67.51 28.43 4.06 63.64 18.18 7.58 7.07 3.54
Pain/ discomfort 25.38 59.90 14.72 19.7 40.91 18.18 17.17 4.04
Anxiety/ depression 46.70 44.67 8.63 43.43 33.84 12.63 8.00 2.02
Mean EQ-VAS (SD) 74.71 

(20.13)
74.81 

(19.70)
25% percentile 60.00 60.00
50% percentile 75.00 75.00
75% percentile 90.00 90.00

VAS: Visual analogue scale

Fig 1. Cumulative percentage of the EQ-5D-3L and EQ-

5D-5L index scores
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a participant choosing ‘no problems walking’ 
in 3L (mobility level 1) and ‘severe problems 
walking’ in 5L (mobility level 4).

Discriminative power
Compared to the 3L version, the 5L sys-
tem had a substantial gain in classification 
efficiency for each dimension, indicated by 
higher H’ values of all the dimensions. The 
J’ values were more similar among the two 
versions of EQ-5D as shown in Table 4, in-
dicating that the degree of the potential use 
of the classification system was comparable 
between the two versions.

the 3L indicated extreme problems (level 5) 
on the 5L for the usual activities dimension, 
whereas most participants who reported ex-
treme problems on 3L redistributed into se-
vere problems (level 4) for pain/discomfort 
and anxiety/depression. As for the self-care 
dimension, these percentages were equal. Re-
distribution occurred least frequently in the 
mobility dimension since no participant re-
ported ‘confined to bed’ on the 3L in that 
area. The inconsistent responses were ranging 
from 4% on self-care to 7.6% on the pain/
discomfort and anxiety/depression dimen-
sions. An example of such inconsistency was 

Table 3. Redistribution pattern of response from 3L to 5L 

Dimension 3L 5L N (%) by 3L level Inconsistencies*
N (%)

Mobility 1 1 94 (73.08) 11 (5.5)
2 19 (26.92)

2 2 29 (44.74)
3 23 (23.68)
4 22 (31.58)

Self-Care 1 1 150 (93.75) 8 (4.0)
2 10 (6.25)

2 2 15 (53.57)
3 8 (28.57)
4 5 (17.86)

3 4
5

1
1

(50.00)
(50.00)

Usual Activities 1 1 117 (89.31) 11 (5.5)
2 14 (10.69)

2 2 22 (45.84)
3 13 (27.08)
4 13 (27.08)

3 4 1 (12.50)
5 7 (87.50)

Pain/Discomfort 1 1 34 (75.55) 15 (7.6)
2 11 (24.45)

2 2 68 (59.65)
3 28 (24.56)
4 18 (15.79)

3 4 15 (65.22)
5 8 (34.78)

Anxiety/Depression 1 1 80 (88.89) 15 (7.6)
2 10 (11.11)

2 2 56 (67.47)
3 17 (20.48)
4 10 (12.05)

3 4 6 (60.00)
5 4 (40.00)

*A consistent response pair was defined as a 3L response which is at most one level away from the 5L response 
(e.g., a participant chose level 1 in 3L and chose level 2 in 5L). When the 5L level was more than 1 level away from 
the 3L level (e.g., a participant chose level 1 in 3L and chose level 3 in 5), this was labelled inconsistent.



89Discussion

DISCUSSION

We examined some important specific mea-
surement properties of the 3L and 5L in-
struments in Indonesian T2DM outpa-
tients. We found that the 5L version had a 
lower ceiling effect, higher discriminative 
power, and better test-retest reliability than 
the 3L. The 5L classification system better 
illustrates the variation of health state. With 
regards to the discriminative power, our re-
sults showed that 5L was more discrimina-
tive compared to the 3L, indicated by the 
gain of the Shannon H’ index from 3L to 
5L. This is similar to the findings from three 
previous studies in Asia: China [20], Thai-
land [12] and Singapore [11]. The J’ index 
was also in line with the results of the afore-
mentioned studies.

Next to better statistical properties, during 
discussions, also our participants stated that 
in the 5L they could more accurately de-
scribe their own health state and the sever-
ity of T2DM. This is in line with studies in 
Thailand and Singapore which also stated in 
both studies that DM severity could be bet-
ter described in 5L compared to 3L [11,12]. 
Therefore, our study provides further support 
to advocate the use of 5L in clinical, health 
policy and economic evaluation studies with 
EQ-5D index score assessments; in our case, 
notably for Indonesian T2DM outpatients.

Another finding of our research concerns 
the fact that most participants reported 
problems on pain/discomfort dimension 
in the 3L and 5L. Notably, the ‘11121’ was 
the most reported health state by the partic-
ipants. Four previous studies in Asian pop-
ulations with T2DM also reported similar 
findings [12,21–23]. Also, a multi-country 
study stated that the Eastern European par-
ticipants had three times higher mobility 
and usual activity problems and six times 
higher self-care problems compared to their 
Asian counterparts [24].

Test-retest reliability
Fifty-three participants (26.8%) completed 
the instruments twice. By inclusion crite-
rion, all reported no major changes in their 
health between the first and second data 
completion point. The weighted kappa of 
the 5L dimensions for the 3L was judged 
as slightly in agreement for the self-care di-
mension at 0.14, while the other four di-
mensions fair agreement existed: mobility at 
0.25, usual activities at 0.23, pain/discom-
fort at 0.25 and anxiety/depression at 0.40. 
For the 5L, the pain/discomfort dimension 
was judged as slightly in agreement at 0.19, 
while the other four dimensions were in 
fair agreement: mobility at 0.35, self-care at 
0.30, usual activities at 0.37 and anxiety/de-
pression at 0.39. The EQ-VAS ICCs were 
0.35 and 0.32 for the 3L and 5L respec-
tively. Moreover, the ICCs of the 3L and 5L 
index scores were 0.64 and 0.74 respectively, 
reflecting a moderate level of reproducibil-
ity (Table 5). In short, the 5L showed better 
test-retest reliability (kappa and ICC) com-
pared to the 3L.

Table 4 - Shannon’s index (H’) and (J’) of 3L and 5L 

Dimension H’ J’
3L 5L 3L 5L

Mobility 0,68 1,25 0,43 0,54
Self-care 0,54 0,76 0,34 0,33
Usual activities 0,77 1,10 0,48 0,47
Pain/discomfort 0,94 1,43 0,59 0,62
Anxiety/depression 0,95 1,27 0,60 0,55

Table 5. Weighted Kappa and ICC of test-retest 

Dimensions Weighted Kappa
EQ-5D-3L EQ-5D-5L

Mobility 0.25 0.35
Self-care 0.14 0.30
Usual activities 0.23 0.37
Pain/Discomfort 0.25 0.19
Anxiety/depression 0.40 0.39

ICC
VAS scores 0.35 0.32
Index scores 0.64 0.74
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in Thailand [12], Singapore [11] and one 
multi-country study Denmark, England, Italy, 
the Netherlands, Poland, and Scotland [26]. 

Finally, it is noteworthy that, during our 
discussions, is seemed that participants with 
lower education levels and elderly partici-
pants preferred the 3L version, often men-
tioning that the 3L version was easier to un-
derstand, despite all explanations provided 
and the flexibility of the 5L version to more 
precisely express the health state. Obviously, 
these patients’ preferences come in as an ad-
ditional important aspect and warrants fur-
ther research in this area, inclusive options 
to even better convey the 5L version to par-
ticipants. Finally, further research should fo-
cus on other areas in Indonesia beyond our 
index area of Sulawesi; for example, a sim-
ilar type of investigation on Java would be 
worthwhile, with the majority of the Indo-
nesian population living there.

CONCLUSION

This study suggests that the 5L-version of 
EQ-5D performs better than the 3L-ver-
sion in T2DM outpatients in Indonesia. 
As such, our study supports the use of the 
5L as the preferred HRQoL tool to derive 
EQ-5D index scores, which   are indispens-
able in pharmacoeconomic analyses and 
health economic evaluations of interven-
tions in T2DM patients.
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to investigate the multivariate association be-
tween EQ-5D scores and the participants’ socio- 
demographic characteristics and clinical condition.
Results
The mean age of the participants was 
59.32  ±  9.7  years, and 57% were female. The 
overall EQ-5D index score was 0.77 (0.75–0.79). 
Males had a better EQ-5D index score com-
pared with females, and the highest percentage 
of self-reported problems was in the pain/dis-
comfort dimension (60.7%). Five factors were 
identified in the multivariate model as being in-
dependently associated with lower EQ-5D index 
scores: (i) treatment in secondary care, (ii) lower 
educational level, (iii) dependency on caregivers, 
(iv) not undergoing T2DM therapy, and (v) be-
ing a housewife.
Conclusion
This study provides estimates of EQ-5D index 
scores that can be used in health economic eval-
uations. We recommend to develop a specific ap-
proach targeting housewives living with T2DM 
and T2DM patients with lower levels of educa-
tion, given their relatively low EQ-5D scores.
Keywords
EQ-5D-5L, Index scores, Type 2 diabetes melli-
tus, Health-related quality of life, Indonesia.

HIGHLIGHTS

What is already known about the topic?
EQ-5D index scores for T2DM have been esti-
mated for some countries in Southeast Asia. In 
Indonesia, no previous studies have been done to 
measure generic HRQoL values such as EQ-5D 
index scores in T2DM outpatients yet.
What does the paper add to existing knowl-
edge?
This is the first population-based study in Indone-
sian T2DM outpatients providing EQ-5D index 
scores. These scores can subsequently be used to ex-
plore health economics of interventions in T2DM.
What insights does the paper provide for in-
forming health care-related decision making?
Our paper may inform the health utility scores 
of T2DM in Indonesia which is needed for the 
health economics analysis purposes. Furthermore, 
results suggest the urge to implement the specific 
attention to T2DM patients who are housewives 
and those who have lower level of education, 
since the mentioned groups reported lower util-
ities than other groups in the population.

ABSTRACT

Objectives
To analyse and present EQ-5D index scores for 
T2DM outpatients based on socio-demographic 
characteristics and clinical condition.
Methods
Nine hundred and seven participants living in the 
Java and Sulawesi regions completed the five-level 
Indonesian version of the EQ-5D instrument 
(EQ-5D-5L). Socio-demographic data were col-
lected by interviewing the participants, while the 
clinical data were obtained from the GP or con-
sulting resident of internal medicine, and self-re-
ported data. The participants originated from 
five primary care facilities, three public hospi-
tals, and one private hospital. Ordinal regression 
analysis was conducted with the quintiles of the 
EQ-5D index scores as the dependent variable 
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related to higher healthcare expenditures 
and lower HRQoL as compared to those 
without complications [5]. Well-structured 
management strategies for T2DM are war-
ranted and interpretation and evaluation of 
HRQoL can help to evaluate such strategies. 
As the portfolio of strategies is broad and 
may comprise various target groups (those 
with advanced T2DM, those with comor-
bidities, those with high dependency on the 
caregiver, etcetera), detailed estimation for 
subgroups is therefore needed.

To our knowledge, no studies have done 
to measure generic HRQoL values such as 
the EuroQoL-5D (EQ-5D) index scores 
in T2DM outpatients in Indonesia. There-
fore, the aim of this study was to present 
generic EQ-5D index scores based on so-
cio-demographic characteristics and clinical 
condition and to subsequently investigate 
the multivariate association between those 
variables. Since only the 5-level version 
(EQ-5D-5L) has a value set based on the In-
donesian general population [9], we specifi-
cally used the EQ-5D-5L instrument in this 
study. We focused on two major regions in 
Indonesia, namely Java and Sulawesi. Java is 
the island with the largest population in In-
donesia while Sulawesi has the highest inci-
dence of T2DM over the whole country [3].

METHODS

Study design and setting
A cross-sectional study was carried out in Java 
and Sulawesi from November 2015 to Octo-
ber 2017 in T2DM outpatients in primary 
and secondary care settings. The study was 
approved by the Medical Ethics Committee 
of Universitas Gadjah Mada in  Yogyakarta 
(KE/FK/1188/EC, 12 November 2014, 
amended 16 March 2015), and the Ethics 
Committee of Ahmad Dahlan University in 
Yogyakarta (011703028, 4 April 2017).

INTRODUCTION

The World Health Organization (WHO) 
has estimated that type 2 diabetes mellitus 
(T2DM) will be the seventh leading cause 
of death in 2030 [1]. Furthermore, the U.S. 
Centers for Disease Control and Preven-
tion (CDC) estimated that the mortality in 
T2DM patients is twice as high as in people 
of similar age without T2DM [2]. In Indo-
nesia, the number of T2DM patients has in-
creased rapidly, not only in urban but also in 
rural areas [3], which makes Indonesia one 
of the countries with the most T2DM cases 
in the world. In 2011, the International Di-
abetes Federation (IDF) reported that there 
were 7.3 million T2DM patients living in 
Indonesia [4] and this number increased to 
10.3 million in 2017 [5].

The Ministry of Health of the Republic 
Indonesia reported, based on the compari-
son of T2DM data in 2007 and 2013, that 
new T2DM cases had doubled from 1.1% to 
2.1% [3]. Recently, new cases were found in 
the younger age group (15-24 years) and rel-
atively more females than males were living 
with T2DM. As for level of education, the 
highest percentage of T2DM was found in 
those who never attended school at 10.4% 
compared to those with a university degree at 
5.9% [3]. With regard to clinical condition, 
60% of T2DM patients in Indonesia have at 
least one T2DM-related complication, with 
kidney neuropathy and retinopathy being 
the most common complications [6,7].

T2DM is a serious and complex chronic 
disease which significantly affects the daily 
lives of the patients, their families and the 
general population in terms of premature 
mortality, health care expenditures, and 
lower health-related quality of life (HRQoL) 
[5]. Early treatment has been  shown effec-
tive to lower the aforementioned burdens 
as well as T2DM-related complications [8]. 
End-stage-T2DM-related complications are 
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example, ‘11111’ indicates ‘no problems in 
any of the five dimensions,’ while ‘21134’ 
indicates slight problems in the mobility 
dimension, no problems in the self-care 
and usual activities dimensions, moderate 
problems in the pain/discomfort dimen-
sion, and severe problems in the anxiety/
depression dimension. Each EQ-5D health 
state is then mapped to a single index score 
based on the preference of the relevant gen-
eral population; i.e. the Indonesian value 
set in this case [9,11]. For instance, the 
health state of ‘11111’ corresponds to the 
maximum EQ-5D index score of 1.00, and 
‘21134’ leads to a score of 0.56. The second 
page of the instrument comprises the visual 
analogue scale, labelled EQ-VAS. This ther-
mometer-like scale (ranging from 0 to 100) 
reflects the patient’s health in general, rep-
resenting a more integral measure than the 
EQ-5D index scores [11]. Also, the EQ-VAS 
represents the patient perspective whereas 
the EQ-5D index score, since it uses pop-
ulation preferences, reflects the societal per-
spective. The participants were asked to rate 
their own health, where zero indicates the 
worst imaginable health-state, and 100 indi-
cates the best imaginable health state.

Data collection procedure and data 
sources
To ensure a smooth process of distributing 
the EQ-5D-5L instrument to the partici-
pants, the researcher asked the general prac-
titioners (GPs) and consulting residents of 
internal medicine who were responsible for 
the participants to assist by providing infor-
mation about ethics, the objective of the re-
search and the importance of participating. 
Notably, it was hypothesized that partici-
pants would be more cooperative in complet-
ing the instrument when it was introduced 
by the treating physician. The process of dis-
tributing the instrument took place in the 
outpatients’ waiting rooms in the primary 

Java region
In the primary care setting, surveys and data 
collection were conducted in three family 
doctor clinics in Yogyakarta and a T2DM 
outpatient community in Surakarta (Cen-
tral Java). In the secondary care setting, 
RSUD Dr Moewardi Hospital in Surakarta 
and Rumah Sehat Terpadu Dompet Dhuafa 
Hospital in Bogor (West Java) were chosen 
as the study sites.

Sulawesi region
Data collection was carried out at the 
Amirah clinic in Luwuk, Banggai (Central 
Sulawesi) as the study site for the primary 
care setting. We selected RS Akademis Jaury 
Hospital in Makassar (South Sulawesi) as 
our secondary care site.

Participants
Patients were included in the study if they 
were diagnosed with T2DM by a consulting 
resident of internal medicine, had a mini-
mum age of 18 years, and were willing to 
sign the informed consent form. For partic-
ipants who were illiterate or had other dif-
ficulties with reading the form, the consent 
was given by the caregiver who would also 
further assist the participant during the sub-
sequent data collection process.

Instrument
The EQ-5D-5L is a generic HRQoL instru-
ment that consists of two pages [10]. The 
first page is the EQ-5D classification con-
sisting of a descriptive system that comprises 
five dimensions: mobility, self-care, usual 
activities, pain/discomfort, and anxiety/de-
pression. Each dimension has five levels: no 
problems, slight problems, moderate prob-
lems, severe problems, and unable/extreme 
problems. A single digit expresses the level 
selected for that specific dimension. There-
fore, the five-digit number for five dimen-
sions describes a specific health state. For 
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EQ-5D index scores among different sub-
groups based on sociodemographic charac-
teristics and clinical condition; both means 
and 95% confidence intervals (CIs) were cal-
culated. Univariate associations between the 
EQ-5D index score and various participants’ 
characteristics were subsequently tested by 
Chi-square tests. Next, a multivariate ordi-
nal regression analysis was conducted to ex-
plore how this score was associated with the 
socio-demographic characteristics and the 
clinical condition. As a dependent variable 
in this analysis we used the quintiles of the 
EQ-5D index score. Unlike being categori-
cal variables in the univariate analysis, the 
T2DM duration, age, fasting blood glu-
cose (FBG), and postprandial blood glucose 
were entered into the model as continuous 
variables after comparing the correspond-
ing goodness-of-fit of the regression models. 
The existence of multicollinearity in our re-
gression model was assessed by the variance 
inflation factor (a value > 10 indicates mul-
ticollinearity). Missing values on T2DM du-
ration, FBG, and postprandial blood glucose 
were dealt with using multiple imputations 
[12]. Considering the percentage of missing 
measurements, 25 imputed datasets were ob-
tained for each measurement. The completed 
measures were then computed by taking the 
average values generated from each imputed 
dataset. When setting up the regression, the 
independent variables ‘gender’ and ‘T2DM 
duration’ were found to not meet the pro-
portional odds assumption [13] when using 
the quintile EQ-5D index score. To relax this 
assumption in the regression model, the ef-
fects of these two variables were allowed to be 
varied across the intervals of the utility score 
(quintile 1 and 2, quintile 2 and 3, quintile 
3 and 4, and quintile 4 and 5). The descrip-
tive statistics with the corresponding tests 
were performed using IBM SPSS Statistics 
for Windows, version 25 (SPSS Inc., Cam-
bridge, MA). The ordinal regression model 

and secondary care settings concerned. Also, 
some instruments were distributed when the 
participants joined the morning exercise in 
the T2DM community. During the data col-
lection process, most of the elderly partici-
pants had to be assisted when they filled in 
the instrument. Moreover, they often asked 
for further information on how to differenti-
ate each level in each dimension.

Socio-demographic data such as gender, 
age, T2DM duration, occupation, level of 
education, and dependence on a caregiver 
were obtained from self-reporting. We clas-
sified the participants into two age catego-
ries based on the retirement age of Indone-
sian people (56 years): productive age (below 
56 years) and retirement age (56 years and 
above). As for employment status, partici-
pants were defined as unemployed if they 
reported not having a job, and in active 
employment when they were still actively 
working. Those whose main responsibilities 
were for the family members and household 
chores were classified as housewives.

Data on the clinical condition such as 
the type of therapy, T2DM-related compli-
cations, and comorbidities were obtained 
from the GPs or consulting residents of 
internal medicine. Self-reported data from 
participants was used in the cases data col-
lection through GPs or residents of inter-
nal medicine  could not be obtained. In the 
study, participants were defined as having 
comorbidities if they suffered comorbidities 
such as cancer, tuberculosis, gastritis, hepa-
titis, low back pain, urinary tract infections, 
and tumors. Also, participants with comor-
bidities and T2DM-related complications 
were considered as a separate group to be 
analyzed specifically.

Statistical Analysis 
EQ-5D index scores were calculated us-
ing the Indonesian value set [9]. Descrip-
tive statistics were computed to compare 
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Table 2. Mean (95% CI) EQ-5D index score according to socio-demographic characteristics and clinical condition in 

Indonesian T2DM outpatients using the Indonesian EQ-5D-5L tariff 

(n = 907).

Characteristics N (%) EQ-5D index score (95% CI) p-value

Overall study participants 907 (100) 0.77 (0.75 – 0.79)

Socio-demographic characteristics
Region
   Java 499 (55) 0.78 (0.75 – 0.80) .357
   Sulawesi 408 (45) 0.76 (0.73 – 0.79)

Sex
   Male 387 (43) 0.79 (0.75 – 0.81) .026
   Female 520 (57) 0.76 (0.73 – 0.78)

Age (59.32± 9.70) 886 (98)
    Productive age (<56 years) 289 (32) 0.77 (0.73 – 0.80) .925
    Retirement age (≥56 years) 597 (66) 0.77 (0.75 – 0.80)

Occupation
   Active employment 314 (35) 0.81 (0.78 – 0.84) .000
   Unemployed 234 (26) 0.79 (0.75 – 0.82)
   Housewife 359 (39) 0.72 (0.69 - .075)

Education
   Up to senior high school 698 (77) 0.74 (0.72 – 0.76) .000
   University degree 209 (23) 0.86 (0.83 – 0.89)

Level of health facilities
   Primary care 133 (15) 0.90 (0.87 – 0.92) .000
   Secondary care 774 (85) 0.74 (0.73 – 0.77)

Dependence on a caregiver
   Yes 488 (54) 0.72 (0.69 – 0.75) .000
    No 419 (46) 0.83 (0.81 – 0.85)

Clinical condition

T2DM durationa 805 (89)
    Less than five years 446 (49) 0.76 (0.74 – 0.79) .576
    More than five years 359 (40) 0.74 (0.71 – 0.77)

Therapy
    None (diet, herbal or exercise)b 49 (5) 0.61 (0.47 – 0.76) .000
    OAD (mono and combinations) 490 (55) 0.81 (0.79 – 0.83)
    Insulin (mono and combination with OAD) 368 (40) 0.74 (0.71 – 0.77)

Types of complications and comorbidities
   Complications
        None 269 (30) 0.80 (0.76 – 0.83) .036
        Macrovascular 290 (32) 0.79 (0.72 – 0.82)
        Microvascular 140 (15) 0.77 (0.72 – 0.82)
        Macro and microvascular 30 (3) 0.69 (0.56 – 0.80)
    Comorbidities 86 (10) 0.71 (0.65 – 0.78)
    Comorbidities + T2DM complication(s) 92 (10) 0.70 (0.63 – 0.76)

Number of T2DM? complications
   None 269 (30) 0.80 (0.76 – 0.83) .092
   1 T2DM complication 341 (37) 0.79 (0.76 – 0.81)
   2 or more T2DM complications 119 (13) 0.74 (0.69 – 0.80)
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with T2DM in the last five years and nearly 
60% were on oral anti-diabetic (OAD) ther-
apy. In addition, 40% of participants used 
insulin therapy and this was relatively more 
prevalent among participants in secondary 
care settings. In this study, 30% of partici-
pants did not report any complications and 
10% of participants reported comorbidities.

EQ-5D dimensions affected by T2DM
In total, 60.7% of participants reported 
problems (i.e. level 2, slight problems to 
level 5, unable/extreme problems) with re-
gard to pain/discomfort and this was found 
to be the highest proportion among all five 
dimensions (Table 1). Housewives (com-
pared to active employment and unem-
ployed) and those with lower education 
(compared to university degree participants) 
reported a higher percentage of the presence 
of problems on all dimensions. Participants 
treated in secondary care (compared to those 
who were treated in primary care) and par-
ticipants accompanied by a caregiver (com-
pared to participants who came alone) re-
ported a higher percentage of problems on 
all dimensions except for anxiety/depression. 
Retired participants reported a higher per-
centage of problems in mobility than those 

was built using R (R Foundation for Statis-
tical Computing, software version 3.4.0, Vi-
enna, Austria). A statistically significant as-
sociation was defined as having two-tailed 
p-value of < .05.  

RESULTS

Characteristics of the participants
The socio-demographic characteristics  and 
clinical condition of the participants are 
shown in Table 1. In total, there were 
907 participants (mean age 59.3±9.7 years) 
included in our study, 57% were female 
and about 69% of female participants re-
ported that they were housewives. Of the 
359 housewives, 60% were 56 years or older 
and 4% had a university degree. Almost 55% 
of male participants were still actively work-
ing, either for the government, a company 
or self-employed. In this study, almost 80% 
of participants had a lower educational level  
and 66% of participants had already retired. 
More than 50% of the participants were ac-
companied by a caregiver and the majority of 
caregivers comprised of spouses or children.

With regard to clinical condition, almost 
50% of participants had been diagnosed 

Characteristics N (%) EQ-5D index score (95% CI) p-value

Blood glucose level
    Random blood glucose 147 (16)
       <200 mg/dl 73 (8) 0.70 (0.62 – 0.76) .308
       >200 mg/dl 74 (8) 0.63 (0.54 – 0.71)
    Fasting blood glucose 685 (76)
       <126 mg/dl 265 (30) 0.79 (0.75 – 0.82) .121
       >126 mg/dl 420 (46) 0.75 (0.72 – 0.78)
    Post prandial blood glucose 570 (63)
       <200 mg/dl 309 (34) 0.81 (0.78 – 0.84) .014
       >200 mg/dl 261 (29) 0.76 (0.73 – 0.79)

Note: p value: Mann-Whitney and Kruskal-Wallis test; a 11% of respondents did not know the duration of their 
T2DM; b Five participants reported the reason for not taking metformin was because they had experienced the 
side effects such as dizziness and nausea. Besides that, five participants with normal blood sugar levels but 
abnormal blood pressure levels requested that they only be given antihypertensive medication because they felt 
scared if they consumed medicine if it consisted of too many pills (more than three pills); c Comorbidities were 
defined as diseases other than T2DM complications, such as cancer, tuberculosis, gastritis, low back pain, urinary 
tract infections, and tumors
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With regard to clinical condition, the 
EQ-5D index scores in participants with 
OADs (mono or combination therapy) were 
higher than those on insulin therapy or those 
not undergoing therapy. Furthermore, par-
ticipants with T2DM-related complications 
or comorbidities reported lower EQ-5D in-
dex scores than those without complications 
or comorbidities. In addition, participants 
with controlled blood sugar reported a higher 
EQ-5D index score compared to those who 
had uncontrolled blood sugar.

Multivariate association between 
EQ-5D index scores and the 
participant characteristics
Table 3 presents the results of the multivar-
iate ordinal regression model. No multicol-
linearity was detected in the model. Several 
characteristics of the participants were shown 
to significantly influence the EQ-5D index 
score, mostly in line with the results of the 
univariate analysis presented above. Partici-
pants in secondary care had a lower EQ-5D 
index score compared to those in primary 
care. Again, higher education contributed to 
a significantly better HRQoL for the partici-
pants in our study. A caregiver accompanying 
the participant was shown to be negatively 
associated with HRQoL. In addition, house-
wives had a lower EQ-5D index score com-
pared to active employees. The variables with 
regard to clinical condition were all shown 
to not significantly influence the index score 
except for the treatment using monotherapy 
and combinations of OADs. Not surprisingly, 
participants having treatment using OADs 
had a two-fold EQ-5D index score compared 
to those who were not treated using OADs.

DISCUSSION

This is the first population-based study 
that reported EQ-5D index scores based 

who were still productive, but this was the 
other way around for the anxiety/depression 
dimension. Participants on the island of Su-
lawesi reported a higher percentage of prob-
lems in pain/discomfort than those who 
lived on Java, but no significant differences 
were found in the other four dimensions.

With regard to clinical condition, the 
majority of participants on insulin therapy 
reported problems on the pain/discomfort 
dimension. In addition, participants with 
macrovascular and microvascular complica-
tions and those with T2DM-related compli-
cations and comorbidities reported experi-
encing problems on the self-care and usual 
activities dimensions. Moreover, a higher 
number of T2DM-related complications 
seemed to be associated with more prob-
lems on the mobility and usual activities di-
mensions. Of the 570 participants who had 
a post-prandial blood glucose test, partic-
ipants with blood glucose of >200 mg/dL 
also reported problems on the mobility, self-
care, and usual activities dimensions.

Univariate association between EQ-
5D index scores and the participant 
characteristics
The average EQ-5D index score in Indone-
sian T2DM outpatients was 0.77 (95% CI: 
0.75–0.79), and male participants had a 
higher EQ-5D index score compared to fe-
male participants (Table 2). Based on occu-
pation, housewives had the lowest EQ-5D 
index score compared to actively employed 
and unemployed participants. Participants 
treated in secondary care and those with a 
lower level of education had a lower EQ-5D 
index score compared to those in primary 
care and with higher education respectively. 
Furthermore, we also found that partici-
pants who were accompanied by a caregiver 
during a visit to a health facility indicated 
lower EQ-5D index scores compared with 
participants who came alone.
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in the Chinese and Korean studies were on 
the non-pharmacologic treatment, such as 
diet and exercise only, which could imply 
these studies included patients with less se-
vere disease. Furthermore,  there was also 
a relatively high proportion of male par-
ticipants in the Korean study and slightly 
higher percentages of participants with 
a higher level of education in both other 
studies. A previous study reported that the 
variation of EQ-5D index scores was due 
to the higher number of male participants 
and the clinical condition of the T2DM 
patients [16]. Yet, our estimate is in line 
with what was previously found in a meta 
analysis on EQ-5D in mostly T2DM pa-
tients at 0.76 (95% CI: 0.75-0.77) [16]. 
Notably, the meta-analysis comprised pop-
ulations from various backgrounds, includ-
ing high, middle and low income countries 
as well as various stages of disease in DM, 

on socio-demographic characteristics and 
clinical conditions in Indonesian T2DM 
outpatients. We found five factors that inde-
pendently associated with lower EQ-5D in-
dex scores in our multivariate model: treat-
ment in secondary care, lower educational 
level, dependency on caregivers, occupation 
as a housewife and not undergoing T2DM 
therapy. The mean EQ-5D index score in 
Indonesian T2DM outpatients in this study 
was estimated at 0.77 (95% CI: 0.75-0.79).

Our main finding: i.e. meanEQ-5D 
index score of 0.77, is lower than T2DM 
outpatients’ EQ-5D index scores in East 
China and Korea of 0.94 and 0.92, respec-
tively [14,15]. A possible explanation for 
this might be the difference in the partici-
pants’ characteristics, with almost all of our 
participants already on OAD therapy (5% 
had stopped due to side effects of pill over-
load) whereas 30-40% of T2DM patients 

Table 3. Association between socio-demographic characteristics, clinical condition and EQ-5D index scores using 

a multivariate ordinal regression model (n = 886) 

Variables Coefficient (95% CI) p-value
Socio-demographic characteristics
    From Sulawesi (vs from Java) 0.882 (0.680~1.144) .344
    Secondary care (vs primary care) 0.322 (0.226~0.484) <.001
    Age (productive vs retired) 0.794 (0.597~1.055) .113
    University degree (vs high school) 1.831 (1.327~2.534) <.001
    With caregiver (vs no caregiver) 0.651 (0.505~0.837) <.001
    Retired (vs active employee) 0.858 (0.609~1.209) .382
    Housewife (vs active employee) 0.619 (0.422~0.906) .014
    Female (vs male) 0.963 (0.619~1.497) [quintile 1 and 2] .886

0.966 (0.659~1.415) [quintile 2 and 3] .858
1.437 (0.979~2.111) [quintile 3 to 5] .064

Clinical condition (vs no complications/comorbidities)
    One complication 1.089 (0.803~1.477) .585
    Two or more complications 0.739 (0.494~1.107) .142
    Comorbidities 0.733 (0.458~1.174) .196
    Complications and comorbidities 0.706 (0.446~1.117) .137

    Oral antidiabetic (vs none) 2.181 (1.223~3.891) .008
    Insulin (vs none) 1.552 (0.856~2.815) .147
    
    Fasting blood glucose (n=685) 
    (≤126 md/dL vs >126 mg/dL)

0.999 (0.996~1.002) .397

    Postprandial blood glucose (n=570) 
    (≤200 md/dL vs >200 mg/dL)

0.998 (0.995~1.000) .074

    T2DM duration (less vs more than 5 years) 1.004 (0.979~1.030) [quintile 1 and 2] 730
0.993 (0.972~1.014) [quintile 2 and 3] .505
0.981 (0.958~1.006) [quintile 3 to 5] .132
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have better understanding on the T2DM 
therapy and the impact of T2DM-related 
complications and therefore have a more con-
scientious attitude towards their therapy [15].

Participants who were treated in second-
ary care were found to have lower HRQoL 
than those who were treated in primary care. 
This seems reasonable since worse cases are 
generally referred from the primary to sec-
ondary healthcare facilities with higher se-
verity of T2DM. Similar explanations could 
be given for findings on lower index scores 
of participants needing help from their care-
givers compared to those who did not need 
such help: a worse condition likely involves 
more need for help as well as being associ-
ated with a lower HRQoL.

Some limitations of this study have to 
be acknowledged. Firstly, we collected data 
only on two major islands of Indonesia, 
namely Java and Sulawesi. Representative-
ness of the study sample for the whole of 
Indonesia can obviously not be straightfor-
wardly claimed. Yet, given our choice for the 
most densely populated central island (Java) 
and a more remote area (Sulawesi), we did 
include a spectrum in our sample covering 
some national variety and some representa-
tiveness may definitely exist. Secondly, there 
were 21 participants that had missing in-
formation on their date of birth for privacy 
reasons. As these 21 participants only con-
stitute a minor part (2%) of the total sam-
ple, and also because age was not found to 
be associated with EQ-5D index scores it is 
unlikely this has had a profound influence 
on our results.

CONCLUSION

This study provides estimates of EQ-5D in-
dex scores that can be used in health eco-
nomic evaluations. Five factors were found in 
our multivariate model to be independently 

hampering a straightforward comparison 
with our study.

The EQ-5D dimension with the high-
est percentage of participants reporting 
problems was pain/discomfort. This is 
fully in line with a report on the Indone-
sian general population [9] and studies 
on T2DM patients in other Asian coun-
tries [17,18]. Also, our finding that the 
EQ-5D index score in female participants 
was lower than in males seems to be con-
sistent with previous studies in similar 
participants [14,15,17,18]. A possible ex-
planation for this might be that female par-
ticipants are more likely to report anxiety/
depression problems as they have been re-
ported to have more diabetes-related wor-
ries, less satisfied with treatment regimens, 
and less ability to cope with their disease 
[19,20]. However, when we controlled for 
socio-demographic characteristics and clin-
ical conditions in the multivariate ordinal 
regression model, the difference between 
males and females was no longer significant. 
This may be due to the fact that 69% of the 
females were housewives (with 96% with 
lower education) and being a housewife 
was already independently associated with 
a lower EQ-5D index score. It could be ar-
gued that for Indonesian housewives who 
have the  responsibility for taking care of 
the family members and household chores, 
having a chronic illness such as T2DM 
presents an extra burden in fulfilling these 
tasks. Percentages in this subgroup report-
ing problems on all of the EQ-5D dimen-
sions indeed confirmed this being signifi-
cantly higher than in the other subgroups 
of actively employed and unemployed.

Our findings showed that higher educa-
tional levels lead to higher HRQoL, which 
was similar to findings from studies in other 
countries, such as in Korea, Japan and Iran 
[14,17,18]. It could be argued that partici-
pants with a higher level of education might 
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were from the island of Sulawesi. We added 
Sulawesi as our study site because in the 
last few years, the incidence of T2DM has 
increasingly occurred in Sulawesi and the 
numbers have even almost doubled by com-
paring the 2007 and 2013 data [7]. In par-
ticular one study also describes the EQ-5D 
index values   in Indonesian T2DM outpa-
tients. Below we present the main findings 
in this thesis.

Main findings from this thesis
Firstly, we created an Indonesian version of 
the DDS (DDS17 Bahasa Indonesia) [8]. 
In chapter 3, we elaborated on the origi-
nal DDS study that divides diabetes dis-
tress into four domains, namely physician 
distress, emotional burden, regimen dis-
tress, and interpersonal distress [9]. Based 
on the qualitative analysis in our study, we 
found that further barriers cause diabetes 
distress (DD) concern healthcare services 
and the lack of knowledge. Distress con-
cerning healthcare services appeared most 
related to hospital bureaucracy faced by In-
donesian T2DM outpatients. Furthermore, 
Indonesian T2DM outpatients stated that 
they felt more comfortable when T2DM 
therapy was given directly by the consult-
ing resident medicine rather than the gen-
eral practitioner (GP). Second, the lack of 
knowledge of the changing regulations con-
cerning health insurance caused DD. The 
result of this study also reveals that spiritual-
ity, positive attitude, and acceptance are the 
most common coping mechanisms for re-
ducing DD. A subsequent modeling study 
on DDS analyzed the effect of sociodemo-
graphic characteristics and clinical condi-
tions on DD. Our results are unique and 
interesting because there are several contra-
dictory results compared to previous stud-
ies. A study in a Dutch population showed 
that the level of DD in T2DM patients in 
primary care settings was lower compared 

GENERAL DISCUSSION

In 2011, Indonesia’s population was about 
246 million people with around 7.3 mil-
lion living with DM [1,2]. Currently, Indo-
nesia’s total population is 261 million with 
around 10.3 million DM patients [2,3]. In 
2011, Indonesia had the 10th highest num-
ber of DM patients in the world and it was 
predicted that this would rise to 9th by 
2030 [1]. But in only five years (2017), In-
donesia had risen to 6th position [3]. World-
wide, 90% of DM patients are Type 2 dia-
betes mellitus (T2DM) patients [4].

Since 2010, the Indonesian govern-
ment has launched Prolanis, a chronic dis-
eases management program managed by 
the BPJS (the social security administrative 
agency) [5]. To date, the program contin-
ues to run with a larger number of mem-
bers and wider coverage of the regions [5]. 
Since the last few years, besides focusing 
on T2DM, Prolanis has also been expand-
ing its scope on hypertension. Prolanis 
aims to control health costs and optimize 
the health-related quality of life (HRQoL) 
in T2DM outpatients [6]. Through Prola-
nis knowledge about T2DM can be shared 
from physicians to patients. Also, Prolanis 
can serve as a forum for sharing experiences 
among T2DM patients. Finally, Prolanis as-
sists the government in monitoring T2DM 
and can be core in decision-making for the 
improvement of T2DM patient services.

In the introduction, we reviewed 
14  HRQoL studies in Indonesian T2DM 
and 13 of these studies are concentrated on 
Java and one in Sumatra and we have not 
found any studies reporting index values 
in T2DM outpatients. This index value is 
crucial in pharmacoeconomic analysis and 
health economic evaluation modelling. In 
this thesis, we performed five studies on In-
donesian T2DM outpatients. Our partici-
pants came from Java, while some of them 
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has one or more foreigners, they must 
obtain a research permit from the Min-
istry of Research, Technology & Higher 
Education (Kemenristekdikti). Fur-
thermore, after the recommendations 
are obtained, the researcher must apply 
for the research permit again to several 
related offices at provincial and district 
levels. In addition, the researcher must 
obtain permission from the director of 
the hospital or the head of other health 
facilities. Based on my experience, the 
process of gaining the necessary re-
search permits in Indonesia takes about 
6-12 months.

o Indonesia has no integrated T2DM da-
tabase connecting health facilities. The 
BPJS has begun integrating T2DM pa-
tient data into all healthcare services, 
however, the process is still ongoing. 
Since January 1st, 2014, the financial 
pattern of T2DM in Indonesia has 
changed from a “pay for service” sys-
tem to the Ina-CBGs system (where 
the BPJS pays a hospital based on a 
package per illness). This is a challenge 
to pharmacoeconomics researchers be-
cause the identification of unit costs 
becomes more difficult. As an illustra-
tion, the system of payment of medical 
services is determined by many factors 
such as a physician’s experience, special-
ist education, doctor’s tenure, as well as 
the availability of physicians in a region. 
Ergo, this is an interesting area for fur-
ther study in future research.

o The quality of human resources is un-
evenly distributed between areas. Most 
health workers, especially consulting 
residents medicine, work in a number 
of large cities in Indonesia. In fact, the 
Indonesian government has been at-
tempting to distribute the health work-
ers more evenly throughout Indone-
sia. One of the efforts is through an 

to those in secondary care settings [10] ex-
actly opposite to our findings in Indonesia. 
These results need to be interpreted with 
caution as data collection was obtained 
when the Indonesian government initiated 
a transformation in health insurance system 
with various switches from primary to sec-
ondary care and vice versa. Chapter 5 com-
pares the measurement properties between 
EQ-5D-3L (3L) and EQ-5D-5L (5L). The 
5L was shown to have better measurement 
properties than the 3L in terms of scoring 
and ceiling, redistribution from 3L to 5L, 
discriminative power, and test-retest reli-
ability. Our research also indicated that par-
ticipants stated that pain/discomfort was 
the dimension mostly affected by T2DM. 
In the final study in this thesis, we pre-
sented the EuroQoL-5D (EQ-5D) index 
values based on socio-demographic charac-
teristics and clinical conditions in Indone-
sian T2DM outpatients. Our study found 
that the EQ-5D index value was 0.77 (0.75 

– 0.79). Furthermore, the five factors mainly 
associated with lower EQ5D index value 
were: (i) treatment in secondary care, (ii) 
lower educational level, (iii) dependency on 
caregivers, (iv) not undergoing T2DM ther-
apy, and (v) being a housewife for females.

Challenges, opportunities, and 
lessons learned in diabetes research 
in Indonesia
The following challenges are based on our 
experiences during the research conducted 
in Indonesia for the purpose of this thesis:
o Quite some level of research permit bu-

reaucracy was encountered during the 
project. Notably and in addition to 
ethical clearance, another document 
that must be furnished by Indonesian 
researchers with university affiliations 
abroad concerns a research recommen-
dation from the Ministry of Internal 
Affairs. Moreover, if the research team 
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carried out manually. Researchers who 
want to use this data have to invest ex-
tra time to check T2DM medical re-
cord documents that are sometimes il-
legible. There are two reasons why these 
documents are illegible: (i) the docu-
ments are too old and (ii) the research-
ers are unable to read the handwriting 
of the physician or the nurse who wrote 
the document.

o Indonesia is a unique country with a di-
verse population. HRQoL assessment in 
Indonesian T2DM outpatients requires 
a special approach. Besides the instru-
ments used needing to be easily under-
stood by the participants, the methods 
used to collect data must be suitable to 
be adapted to the local cultures. In my 
experience, during data collection, it is 
crucial to involve several research assis-
tants who can speak the local language. 
The use of local languages   as the lan-
guage of instruction can make partici-
pants feel more comfortable and ques-
tions better understandable

o The need for cooperation with the re-
search assistant is an important factor 
to highlight. The principal investigator 
must have the same perception as the 
research assistant that helps the data 
collection process. The initial step that 
can be applied is to provide training to 
the research assistants. In addition, to 
minimize information bias, another 
thing that can be done is to conduct 
meetings regularly until it can be con-
cluded that the principle investigator 
and the research assistants have the 
same perception of the purpose of the 
research and the use of instruments.

T2DM Screening in Indonesia
One interesting point to be reviewed is the 
T2DM screening program. This screening 
program has been introduced since 2010 

internship program for freshly gradu-
ated general practitioners (GPs). They 
are sent to one hospital and primary 
health care settings throughout Indo-
nesia for one year. For the new spe-
cialist graduate program, known as 
WKDS/Wajib Kerja Dokter Spesialis 
(obligatory work of a specialist), new 
residents of internal medicine, pediatri-
cians, surgeons, obstetricians & gyne-
cologists, and anesthesiologists are ob-
ligated to work, for at least one year, in 
areas that have been determined by the 
government. The challenge is that the 
availability of doctors does not match 
the number of areas in Indonesia that 
require their labor. Availability of GPs 
and specialists in a health facility is also 
very important because it is closely re-
lated to the health facility’s accredita-
tion status.

o Data on HbA1c examinations are in-
creasingly difficult to obtain due to a 
lack of diagnostic equipment. It is im-
portant to note that therefore not all 
T2DM outpatients have HbA1c data. 
In general, the examinations performed 
are fasting blood glucose, postpran-
dial blood glucose, and random blood 
glucose. Ergo, in our study, we could 
not perform analyses of the relation-
ships between HbA1c levels and DD or 
EQ-5D index values. 

o  The number of international publica-
tions on HRQoL in T2DM in Indo-
nesia is very limited. This provides a 
challenge to researchers in Indonesia. 
My guess would be that there is actu-
ally a lot of research on HRQoL in In-
donesian T2DM outpatients, but this 
has not yet been publicly published in 
peer-reviewed international journals.

o In some health facilities in eastern In-
donesia, the medical record reporting 
process of T2DM outpatients is still 
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care and by the International Diabetes Fed-
eration in their global guidelines for T2DM 
patients [13,14]. Furthermore, empower-
ment/strengthening of the T2DM com-
munity/club and increasing the awareness 
of the context may be beneficial to reduce 
DD, by educating T2DM outpatients on 
the reforms in the health insurance system 
and healthcare provision as well as engaging 
the family members in T2DM education. I 
also recommend gender-specific approaches 
such psychological consultations to female 
T2DM, especially for the housewife.

In Chapter 5, we provided the results of 
measurement properties of the EQ-5D-3L 
and 5L versions in Indonesian T2DM out-
patients. It is important to bear in mind that 
our study suggests that the 3Lversion could 
be given to those with lower educational 
levels, the elderly, as well as housewives with 
a maximum education level of senior high 
school. For other groups, the 5L version 
might be optimal. Thus, researchers need to 
consider which version to be used in their 
investigations in T2DM outpatients. We ar-
gue that the result of this research (Chap-
ter 6) will be very useful for the Indonesian 
government and the BPJS to assist in for-
mulating any policies related to the financ-
ing of T2DM in Indonesia. Better knowl-
edge of the BPJS, in general, is needed.

I also have several recommendations for 
BPJS. First, research partner collaboration 
in some studies, for example, in screening 
T2DM and hypertension is beneficial. This 
could, for example, be implemented in EU 
Horizon2020 project proposals. Second, 
the use of human resources capacity espe-
cially IT, in BPJS personnel related to the 
health data is to be enhanced. This person-
nel would be given health training so that 
they become familiar with the health ter-
minology to assist the communication pro-
cess between the researcher and the BPJS 
personnel. Third, BPJS should write more 

along with Prolanis [11]. The BPJS health 
screening program is divided into two groups: 
(i) screening for primary prevention of dis-
eases that require the greatest financing, i.e. 
T2DM and hypertension and (ii) selective 
secondary preventive screening aimed at de-
tecting cervical cancer in married women and 
breast cancer in general. Currently, T2DM, 
hypertension, and cancer screening programs 
are commonly recommended to BPJS partic-
ipants over the age of 30 years [11].

Since 2016, the BPJS has launched a mo-
bile health screening feature. This feature is 
an additional feature in the “Mobile Health 
BPJS” app. Its use is simple: after download-
ing the “mobile JKN” application, the mem-
ber will be asked to enter their BPJS and 
ID numbers and some other data. Screen-
ing begins after BPJS participants confirm 
consent by digital informed consent. In to-
tal, there are 44 questions to be completed, 
including questions on lifestyle, diet and 
physical activity [12]. Throughout 2016, 
739,870 BPJS participants have undergone 
T2DM screening. As a result, 702,994 were 
considered low risk, 36,225 moderate risks 
and 651 to be at high risk of developing 
T2DM [12]. On 5 January 2018, I tried to 
do a health screening through this app, and 
my result was considered as low risk. This 
T2DM screening feature is a very good first 
step in chronic diseases’ prevention. This 
will also greatly help BPJS and T2DM re-
searchers in the process of collecting data. 
I recommend carrying out psychometric 
measurement studies on the scaling of an-
swers for each item so that the results ob-
tained are more optimal. 

Recommendation
At present, the DDS17 Bahasa Indonesia 
is increasingly used as a diabetes distress 
screening instrument in Indonesia as it has 
been recommended by the American Dia-
betes Federation as a standard of medical 
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international publications so that the health 
insurance system in Indonesia can be recog-
nized by the world’s researchers. In October 
2017, I typed in “BPJS” in PubMed, but I 
could not find any article explaining BPJS.

Further work
Currently, we are doing a meta-analysis and 
systematic literature review study on EQ-5D 
in T2DM patients. Besides this, we also per-
form a study to investigate the association be-
tween DD and EQ-5D-3L index values and 
we analyse the influence of DD specific do-
mains on the five dimensions of EQ-5D-3L. 
Presently, we also have data to investigate the 
comparative performance of the EQ-5D-5L 
and WHOQoL in Indonesian T2DM out-
patients. Furthermore, to enrich the utility 
data in Indonesian T2DM patients, I would 
like to perform HRQoL analyses in Indone-
sian T2DM inpatients. Another interesting 
research is mapping the use of medicine pat-
tern for T2DM. The mapping can be started 
by comparing the therapy pattern before 
and after implementation of BPJS. I intend 
to continue these studies back in Indonesia, 
together with Dutch partners.

Limitations
A major limitation of this study concerns 
the general difficulty of collecting clinical 
data in Indonesia. Data from records of 
blood sugar checks as well as information 
on the duration of T2DM are just two ex-
amples of categories of data that are scarce 
and difficult to access. We tried to overcome 
this by using various types of self-reported 
data. Yet, this may be considered as prone 
for improvement. Also, this study could 
only address specific aspects of the clinical 
and humanistic impacts of T2DM. For ex-
ample, the role of the broader environment 
of the patient could only be touched upon. 
There remains vast space for follow-up re-
search in this area.



118 CHAPTER 7 | References

Mobile. Badan Penyelenggara Jaminan Sos. 2017. 

13. International_Diabetes_Federation. Global 

Guidelines for Type 2 Diabetes. Diabetes Res. 

Clin. Pract. 2014;104:1–52. 

14. ADA. Standards of medical care in diabetes. 

American Diabetes Association; 2017. 



Summary 119

EQ-5D instrument consists of two chap-
ters: first, we performed a comparison study 
between EQ-5D 3 level (3 L) and 5 level 
(5L) versions (Chapter 5). Secondly, we con-
ducted a study of EQ-5D utility values in 
Indonesian T2DM outpatients (Chapter 6).

Chapter 2 concerns the performing of a 
translation, revision and a validation study 
of the DDS questionnaire for Indonesian 
T2DM outpatients with various types of 
complications. The final result of this study 
is a DD measurement tool for T2DM out-
patients which we labeled “DDS17 Bahasa 
Indonesia”. Furthermore, still related to 
DD, to have a deeper understanding of DD 
in Indonesian T2DM outpatients, we per-
formed a qualitative study (Chapter 3). This 
qualitative study used the 17 questions from 
the DDS17 Bahasa Indonesia. Participants 
involved in this qualitative study were di-
vided into two groups; i.e., groups concern-
ing focus group discussions and in-depth 
interviews. The result of this qualitative 
study provides a description that spiritual-
ity, positive attitude, and acceptance are the 
most commonly used coping mechanism by 
the participants. Besides, this study recom-
mends that housewives living with T2DM 
are a community group that needs special 
attention. Then, there is a DD modelling 
study (Chapter 4), in which we compared 
the level of DD for the participants treated 
in primary care to those who are treated in 
secondary care. For this study we developed 
five models. All five models provide the re-
sult that the level of DD in participants 
treated in primary care is higher than in 
those participants treated in secondary care. 
This requires furthere investigation, also as 
the time of data collecting was 2014. At that 
time, Indonesia had just started the new 
health care system in which all the T2DM 
services must be executed in primary care.

In the EQ-5D instrument study, we 
found that EQ-5D 5L achieves better than 

SUMMARY

Type 2 diabetes mellitus (T2DM) has be-
come a worldwide phenomenon that needs 
special attention, not only because of the in-
creasing number of patients but also because 
of the widened age range of T2DM patients. 
In the past, T2DM was only found among 
the elderly, but today T2DM is also found 
in the younger generation. In  the 34 prov-
inces of Indonesia, based on the report by 
the Ministry of Health of Republic of Indo-
nesia, prevalence of T2DM grows in almost 
every province. The increasing numbers of 
T2DM patients need to be anticipated and 
needs to involve all healthcare sectors. Start-
ing 1 January 2014, the government of In-
donesia has planned a universal health cov-
erage and targeted that, in the year 2019, all 
Indonesian communities will be covered by 
health insurance. 

Health insurance in Indonesia is man-
aged by BPJS/Badan Penyelenggara Jam-
inan Sosial (social security administrative 
agency). Related to T2DM, BPJS has one 
program known as Prolanis that concenrs 
the chronic diseases management program. 
This program aims to optimise health costs, 
as well as to improve the health-related 
quality of life (HRQoL) for the T2DM pa-
tients. In Indonesia, research on HRQoL 
is urgently needed to provide adequate in-
sights into the psychological conditions of 
the T2DM patients as well as to provide 
utility values that can be used in pharma-
coeconomic/health economic studies.

Overall, in this thesis, we used two types 
of HRQoL measurement tools, the diabe-
tes distress scale (DDS) and the EuroQoL 
five-Dimensional (EQ-5D instrument). We 
divided the diabetes distress (DD) studies 
into three chapters: translations, revisions, 
and validations (Chapter 2), a qualitative 
study (Chapter 3) and a modelling study 
(chapter 4). Furthermore, the study with the 
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for T2DM patients, but also for the fam-
ily members, because they are the ones who 
know most about the health conditions of 
the T2DM patients.

3L in terms of scoring and ceiling, redistri-
bution from 3L to 5L, discriminative power, 
and test-retest reliability. Notably, the result 
of this study recommends that during the 
whole process of data collecting it is better 
to have a professional, for example, visiting 
the patients, especially to help the elderly 
and the group participants with a lower ed-
ucation level to understand the questions 
(Chapter 5). Furthermore, in the EQ-5D 
utility study, one of our final results was a 
reference set of EQ-5D utility values which 
is very useful for pharmacoeconomic anal-
ysis (cost-utility analysis and modelling for 
health economic evaluation). Moreover, an-
other important finding concerned factors 
influencing the EQ-5D utility in Indone-
sian T2DM outpatients. Notably, the fol-
lowing are some socio-economic factors that 
can negatively influence the EQ-5D utility 
value in Indonesian T2DM outpatients: be-
ing treated in secondary care, having a lower 
level of education, not currently undergoing 
T2DM therapy, and being a housewife. It 
should be highlighted that the participants 
that were accompanied by a caregiver during 
their visit to a health facility reported that 
their EQ-5D utility was more decreased. 
This was logical because participants who 
required a caregiver were those with worse 
clinical conditions compared to those who 
were still able to come alone (Chapter 6).

In conclusion, our study emphasizes that 
T2DM outpatients do not only need atten-
tion on getting the adequate medicines. The 
Indonesian T2DM outpatients also need at-
tention to psychological aspects, like knowl-
edge of T2DM and the changing system of 
services for T2DM outpatients, such as the 
changing context of health insurance in In-
donesia. Our study also recommends special 
care to lower educated T2DM outpatients 
and housewives with T2DM, like special 
programs assigned to these two groups. 
Knowledge of T2DM is not just necessary 
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naar door diabetes veroorzaakte stress (di-
abetic distress, DD) onderverdeeld in de 
volgende drie hoofdstukken: vertalingen, 
revisies en validaties (hoofdstuk 2), kwali-
tatief onderzoek (hoofdstuk 3) en model-
leringsonderzoek (hoofdstuk 4). Studies 
met het EQ-5D-instrument beslaan twee 
hoofdstukken: in de eerste plaats hebben we 
vergelijkend onderzoek gedaan naar de ver-
schillen tussen EQ-5D met 3 niveaus (3 L) 
en met 5 niveaus (5 L) (hoofdstuk 5). In de 
tweede plaats hebben we onderzoek gedaan 
naar de EQ-5D-waarden van Indonesische 
T2DM-patiënten in de thuissituatie (hoofd-
stuk 6). 

Hoofdstuk 2 omvat het onderzoek 
met vertaling, revisie en validatie van de 
DDS-vragenlijst voor extramurale Indone-
sische T2DMpatiënten met verschillende 
complicaties (hoofdstuk 2). Het resultaat 
van dit onderzoek is een onderzoeksinstru-
ment voor DD bij T2DM-patiënten dat wij 
DDS17 Bahasa Indonesia genoemd heb-
ben. Verder, nog steeds gerelateerd aan het 
DD-onderzoek, hebben we een kwalitatieve 
studie gedaan om DD bij Indonesische 
T2DM-outpatients op een dieper niveau 
te begrijpen (hoofdstuk 3). Dit onderzoek 
gebruikt de 17 vragen van de DDS17 Ba-
hasa Indonesia. Deelnemers aan deze kwa-
litatieve studie zijn onderverdeeld in twee 
groepen, te weten focusgroepsdiscussies en 
diepte-interviews. Het resultaat van deze 
kwalitatieve studie beschrijft dat spiritua-
liteit, een positieve instelling en acceptatie 
te meest gebruikte mechanismen zijn om 
met de ziekte om te gaan. Daarbij beveelt 
dit onderzoek aan dat huisvrouwen met 
T2DM een groep betreft die speciale aan-
dacht nodig heeft. Vervolgens modelleren 
we DD (hoofdstuk 4) waarin de niveaus 
van DD van deelnemers die eerstelijnszorg 
ontvangen vergelijken met de deelnemers 
die behandeld worden in de tweedelijnszorg. 
Voor dit onderzoek hebben we vijf modellen 

SAMENVATTING

Diabetes mellitus type 2 (T2DM) is een 
wereldwijd fenomeen geworden dat bijzon-
dere aandacht vereist, niet alleen vanwege 
het toenemende aantal patiënten, maar ook 
vanwege de breder geworden leeftijdsgroep 
van T2DM-patiënten. In het verleden werd 
T2DM alleen vastgesteld bij ouderen, van-
daag de dag wordt T2DM ook vastgesteld 
in de jongere generatie. Volgens het rapport 
van het ministerie van Gezondheid van de 
Republiek Indonesië, neemt de prevalen-
tie van T2DM toe in bijna alle provincies 
van het land. Op het toenemende aantal 
T2DM-patiënten moet adequaat geantici-
peerd worden, en alle sectoren moeten daar-
bij betrokken worden. De Indonesische re-
gering is per 1 januari 2014 gestart met een 
universele gezondheidszorg, met als doel-
stelling dat in 2019 alle Indonesische ge-
meenschappen gedekt zijn door een zorg-
verzekering.

Zorgverzekeringen worden in Indonesië 
beheerd door de BPJS (Badan Penyelenggara 
Jaminan Sosial), een bestuursorgaan voor de 
sociale zekerheid. In relatie tot T2DM heeft 
de BPJS een programma dat bekend staat 
als Prolanis voor de beheersing van chroni-
sche ziektes. Dit programma heeft als doel 
de zorgkosten te optimaliseren, alsmede om 
de gezondheids-gerelateerde kwaliteit van 
leven (“health related quality of life”, HR-
QoL) onder T2DM-patiënten te verbeteren. 
Inzicht in Indonesië in deze HRQoL is cru-
ciaal, bijvoorbeeld voor psychologische ge-
steldheid van T2DM-patiënten, alsmede ter 
verkrijging van indexwaarden die gebruikt 
kunnen worden in farmaco-economische 
onderzoeken.

In dit proefschrift hebben we twee 
soorten meetinstrumenten ter vaststelling 
van HRQoL gebruikt, de diabetic distress 
scale (DDS) en de vijfdimensionale Euro-
QoL (EQ-5D). We hebben de onderzoeken 
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inzake beschikbaarheid van medicatie. In-
donesische T2DM-patiënten in de thuis-
situatie hebben ook aandacht nodig voor 
psychologische aspecten, zoals kennis over 
T2DM en het veranderende systeem van 
eerstelijnszorg voor T2DM. Ons onder-
zoek beveelt bijzondere zorg aan voor lager 
opgeleide T2DM-outpatients en huisvrou-
wen met T2DM, zoals bijzondere program-
ma’s toegespitst op deze twee groepen. Ken-
nis van T2DM is niet alleen vereist voor 
T2DM-patiënten, maar ook voor familie-
leden, omdat zij degenen zijn die vaak het 
meest weten over de gezondheidstoestand 
van de T2DM-patiënten.

ontwikkeld. Alle modellen resulteerden in 
het resultaat dat deelnemers die in de eer-
stelijnszorg werden behandeld een hoger 
niveau van DD ervaren dan deelnemers uit 
de tweedelijnszorg. Dit vereist verder zoek, 
mogelijk alleen al omdat de data zijn verza-
meld in 2014. Destijds startte Indonesië pas 
net met het nieuwe zorgstelsel waarbij alle 
T2DM-patiënten moeten worden behan-
deld in de eerste lijn. 

In de studie naar het gebruik van EQ-5D 
vonden we dat de 5L-variant beter is dan de 
3L als het gaat om  de scores en het plafon-
deffect, herdistributie van 3L naar 5 L en 
specificiteit en sensitiviteit. Ook bevelen we 
naar aanleiding van deze studie aan om een 
professional te vragen, biojvoorbeeld, de pa-
tiënten te bezoeken, met name om ouderen 
en laaggeletterden te helpen de vragen te be-
grijpen (hoofdstuk 5). Daarnaast hebben we 
in dit deel van het proefschrift EQ-5D-refe-
rentiewaarden bepaald, die zeer nuttig zijn 
voor farmaco-economische analyses (koste-
neffectiviteitsanalyses en de ontwikkeling 
van gezondheidseconomische modellen). 
Verder was een belangrijke bevinding uit het 
EQ-5D-onderzoek dat diverse factoren in 
belangrijke mate de levenskwaliteit als ge-
meten met het EQ-5D-instrument kan be-
invloeden. De volgende socio-economische 
factoren hebben hierbij een negatieve in-
vloed: behandeld worden in de tweedelijns-
zorg, een lager opleidingsniveau hebben, op 
het moment geen behandeling voor T2DM 
ondergaan, en het zijn van huisvrouw. Op-
gemerkt moet worden dat deelnemers die 
door een verzorger werden vergezeld bij een 
bezoek aan een zorginstelling meldden dat 
hun EQ-5D-levenskwaliteitswaarden lager 
waren. Dit was logisch omdat deelnemers 
die een verzorger nodig hadden in slechtere 
klinische conditie waren dan zij die nog in 
staat waren om zelf te komen (hoofdstuk 6). 

Concluderend, benadrukt onze studie 
dat T2DM niet alleen aandacht behoeft 
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Translation, adaptation and validation of the Diabetes Distress Scale for 
Indonesian type 2 diabetic outpatients with various types of complications

To translate, adapt and validate the Diabetes Distress Scale (DDS) instrument for Indonesian type 2 diabetes mellitus (T2DM) outpatients 
with various types of complications.

Aim

Translations phase

Validation phase

Adaptation phase

Bustanul Arifin S. Farm, Apt, MSc, MPH1,2,6, Dr. Dyah Aryani Perwitasari, Apt, PhD3, Jarir At Thobari, MD, PharmD, PhD4, 
Qi Cao, PhD1, Paul F. M. Krabbe, PhD5, Maarten J. Postma, PhD1,5,6

1Unit of PharmacoTherapy, Epidemiology & Economics (PTE2), Department of Pharmacy, University of Groningen, Groningen, The Netherlands
2RSUD Banggai Laut Hospital, Banggai Laut Local Government, Central Sulawesi, Indonesia

3Faculty of Pharmacy, University of Ahmad Dahlan, Yogyakarta, Indonesia
4Department of Pharmacology and Therapy, Medical Faculty, Gadjah Mada University, Yogyakarta, Indonesia

5University of Groningen, University Medical Center Groningen, Department of Epidemiology, Groningen, The Netherlands
6Institute of Science in Healthy Aging & healthcaRE (SHARE), University Medical Center Groningen (UMCG), University of Groningen, The Netherlands

Participants were indeed confused to decide on the scale 
(1-6) during filling out the instrument

Backward translations
To ensure that the forward 

translation documents were 
already correct

We developed an additional tool
with an extra –large Font for the

participants with slightly 
impaired vision

Conclusion:
The DDS17 Bahasa 

Indonesia is a valid and 
reliable tool for assessing 

distress for Indonesian 
T2DM outpatients

Validity
(factor analysis):

Interpersonal distress, 
emotional burden, 

physician distress and 
regiment distress

Reliability
(Cronbach’s Alpha) for 
four domains ranging 

from 0.78 to 0.83

Distributed to 314 
T2DM outpatients

Forward
translation

3 English Native -
speaking Australians

Healthy
Volenteers

Version 1

Version 2

Adapted to

T2DM
outpatients

1 2 3 4 5
Tidak Masalah

(not a problem)
Masalah Ringan

(a slight problem)
Masalah Sedang

(a moderate 
problem)

Masalah Cukup 
Serius

(somewhat serious 
problem)

Masalah Serius
(serious problem)

6
Masalah Sangat 

Serius
(a very serious 

problem)

1 2 3 4 5
Tidak Masalah(not a problem) Masalah Ringan(a slight problem) Masalah Sedang(a moderate problem)

Masalah Cukup Serius(somewhat serious problem)

Masalah Serius(serious problem)

6
Masalah Sangat Serius(a very serious problem)

17 item
of DDS

Specific points:
Difficulties in 
understanding the 
questions
Frequently asked 
question

•

•

2 Indonesians
Translator

Permission was obtained from the original author (William H Polonsky)

DDS17 Bahasa Indonesia based on four factors extracted

EB: emotional burden, 
PD: physician distress; 
RD: regimen distress;
ID: interpersonal distress

Items Original DDS
Feeling that my doctor doesn't know enough about diabetes and diabetes care.
Feeling that diabetes is taking up too much of my mental and physical energy every day.
Not feeling confident in my day-to-day ability to manage diabetes.
Feeling angry, scared and/or depressed when I think about living with diabetes.
Feeling that my doctor doesn't give me clear enough directions on how to manage my diabetes.
Feeling that I am not testing my blood sugars frequently enough.
Feeling that I will end up with serious long-term complications, no matter what I do.
Feeling that I am often failing with my diabetes routine.
Feeling that friends or family are not supportive enough of self-care efforts (e.g. planning 
activities that conflict with my schedule, encouraging me to eat the "wrong" foods).
Feeling that diabetes controls my life.
Feeling that my doctor doesn't take my concerns seriously enough.
Feeling that I am not sticking closely enough to a good meal plan.
Feeling that friends or family don't appreciate how difficult living with diabetes can be.
Feeling overwhelmed by the demands of living with diabetes.
Feeling that I don't have a doctor who I can see regularly enough about my diabetes.
Not feeling motivated to keep up my diabetes self¬-management.
Feeling that friends or family don't give me the emotional support that I would like.

1.
2.
3.
4.
5.
6.
7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.

An initial DDS in 
Bahasa Indonesia

Final version of DDS 
in Bahasa Indonesia

Items DDS17 Bahasa Indonesia Four extracted factors of DDS
1 432

0.98

0.68

0.64

0.53

0.48

0.71
0.50

0.48

0.82

0.78

0.54

0.41

0.78

0.73

0.48

0.41

0.46

0.56

Saya merasa bahwa teman-teman atau keluarga saya tidak 
memberikan dukungan emosional  yang saya inginkan. Contohnya: 
mereka selalu mengingatkan saya, agar makan makanan yang baik, 
olah raga, mengingatkan minum obat dan menjaga kebersihan.
Saya merasa bahwa teman-teman atau keluarga tidak menghargai 
bagaimana sulitnya hidup dengan diabetes.
Saya merasa bahwa teman-teman atau keluarga saya tidak cukup 
mendukung usaha perawatan mandiri (contohnya: mengajak saya 
makan makanan yang salah yaitu makanan yang saya hindari).

Saya sendiri merasa tidak termotivasi untuk meneruskan 
penanganan diabetes. 
Saya merasa marah, takut dan/atau tertekan ketika saya memikirkan 
tentang hidup dengan menderita diabetes.
Saya merasa diabetes mengambil terlalu banyak energi jiwa dan fisik
setiap harinya.
Saya merasa bahwa teman-teman atau keluarga tidak menghargai 
bagaimana sulitnya hidup dengan diabetes.
Saya merasa bahwa saya akan berakhir dengan komplikasi serius 
jangka panjang, terlepas apapun yang saya lakukan
Saya merasa tidak percaya diri dengan kemampuan keseharian saya 
dalam menangani masalah diabetes. Contohnya: menjaga pola makan 
dan kebersihan, minum obat tepat waktu dan olah raga teratur.
Saya merasa bahwa dokter saya tidak cukup mengetahui tentang 
perawatan diabetes.
Saya merasa bahwa dokter tidak memberikan  petunjuk yang cukup 
jelas tentang bagaimana menangani diabetes.

Saya merasa bahwa saya tidak cukup sering melakukan pengetesan 
gula darah 

Saya merasa dokter tidak cukup serius dalam memperhatikan 
kekhawatiran yang saya rasakan.

Saya merasa bahwa saya sering gagal dengan rutinitas diabetes saya.

Saya merasa tidak mempunyai dokter yang bisa saya temui secara 
teratur untuk berkonsultasi masalah diabetes. 

17.

13.
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16.

2.

7.

15.
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3.
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11.
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Domains

ID

ID

ID

RD

EB

EB

PD

PD

RD

RD

EB

RD

PD

PD

Saya merasa bahwa saya tidak ketat dalam menyiapkan makanan 
yang baik.
Saya merasa bahwa diabetes mengontrol hidup saya, yaitu saya 
merasakan bahwa aktivitas saya menjadi terbatas setelah menderita 
diabetes.

12.

10.

RD

EB
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From visualization to understanding: A tool to enhance valid 
completion of EQ5D-5L by Indonesian T2DM outpatients

Aim

To design a standardized tool to consistently assist Indonesian type 2 diabetes mellitus (T2DM) outpatients 
in completing different sections of the EQ5D-5L questionnaire.

EQ5D-5L Descriptive 

T2DM outpatients 
revealed difficulties in 
completing the 
EQ5D-5L, due to:

Too old to read
Forgot to bring their glasses
Too tired because of the 
bureaucracy in the health 
facilities.

As the VAS was designed to mimic a thermometer 
or other instrument alike, participants might end up 
reacting “I do not have fever” or “I have already 
checked my blood sugar level”.

Acknowledgement:
Thanks to: Natalino Mella (Design/Media Expert) Kupang, Indonesia. E: nat_arch@hotmail.com M: (+62)085738012724 FB: natartwork

Adaptation study: 
578 participants using EQ5D 
version 3L.
Implementation: 
229 participants in Moewardi 
Hospital Solo Central Java.

1 2 3 4 5
Tidak Masalah
(No Problem)

Sedikit
(Slight)

Cukup
(Moderate)

Sangat
(Severe)

1-3 Tidak Bisa
(Unable)

4-5 Amat Sangat
(Extremely)

Bustanul Arifin, Antoinette D.I. van Asselt, Qi Cao, Lusiana Idrus, Jarir At Thobari, 
Paul F.M. Krabbe, Maarten J. Postma

MobilitySelf-careUsual activitiesPain/discomfortAnxiety/depression

EQ5D-5L: EuroQol 5-dimensional
Questionnaire

EQ5D-5L Visual Analogue Scale (VAS)

Are you feeling
100% healthy 

today?

The techniques we recommend may aid in the hospitals in urban areas when long waiting time is expected. 
Meanwhile, our techniques may also facilitate better data collection in remote rural areas where participants 
are not often exposed to questionnaires and surveys, warranting clarifications and aiding mechanisms.

33rd EuroQol Group Scientific Plenary
The Westin Grand Hotel Berlin, Germany

15th / 16th September 2016

√

√

√

√
√

Developed techniques concerned visual graph for scoring and additional question on health (see illustrations).
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Measurement properties for 3 and 5 level version of the EQ-5D and the preference 
for one of the two versions by type 2 diabetes mellitus outpatients in Indonesia

Bustanul Arifin, Fredrick Dermawan Purba, Hendra Herman, John MF Adam, 
Jarir At Thobari, Catharina C M Schuiling-Veninga, Paul FM Krabbe, Maarten J Postma

To examine the measurement properties of the Indonesian version of the EQ-5D-3L (3L) compared to the EQ-5D-5L (5L) 
in type 2 diabetes mellitus (T2DM) outpatients and their preference for one of the two versions.

100 T2DM  Outpatients
Mean age 55.95±11.12

Number of
Health-states:

3L −› 34 
5L −› 69

Table. Redistribution pattern of response from 3L to 5L

With regards to the ceiling effect, the 5L showed a slightly decreasing trend for ‘no 
problem’ responses compared to 3L, whereas the mobility dimension showed the 

biggest reduction in ceiling (54% for the 3L, 44% for the 5L)

Regarding redistribution, 73% to 96% of the patients answering level 1 
with the 3L version also  responsed level 1 for the 5L version. Patients 

answering level 2 in the 3L version mostly redistributed to level 2 in the 
5L (37-61%), except for usual activities dimension. For the level 3 in 

3L, the redistribution to 5L varied: to level 4 in the pain and discomfort 
dimension (65%), level 5 in the usual activities dimension (83%) and 

both in the anxiety/depression dimension. 

*An inconsistent response pair was defined as a 3L response, transformed to 3L5L 
response (1=1, 2=3, 3=5)  that was at least two levels away from the 5L 
response (e.g., level 2 in the 3L (means level 3 in 3L5L) and level 5 in the 5L)); 
the other pairs were regarded as consistent.

Most reported
Health-states: 11121

3L −› 17%
5L −›  9%

Answer of Additional
Task A
1. Pain/ discomfort (66%)
5. Self-care (80%)

Health-states 11111
3L −› 12%
5L −›  6%

Mean index scores
3L −› 0.58 (SD 0.34)

5L −›  0.68 (0.29)

√
√

Indonesian T2DM outpatients in secondary care preferred the 3L version of EQ-5D because it is a simpler instrument
5L seems to be superior in terms of a lower ceiling effects and higher discriminative power.

Correspoding Author:
Bustanul Arifin S.Farm, Apt, M.Sc, MPH (Ury), Email: bustanul.arifin.ury@gmail.com, WA: (+62)89636364566, FB: Bustanul Arifin Ury

Unit of PharmacoTherapy, Epidemiology & Economics (PTE2) Department Pharmacy, Faculty of Science and Engineering (FSE), University of Groningen, The Netherlands
Thanks to: Natalino Mella (Design/Media Expert) Kupang, Indonesia. E: nat_arch@hotmail.com M: (+62)085738012724 FB: natartwork

Analysis
The 3L and 5L were compared regarding variation 

of health status, distribution and ceiling effect, 
discriminative power, and patient preference. For 
both versions index scores were calculated based 

on the United Kingdom value set.

METHODS

CONCLUSION

OBJECTIVE

Prof. dr. John Adam

Researcher

Answer of
Additional Task B
92% participants

preferred 3L because it is
easier to choose between

three option instead
of five

Distribution across severity level of the 3L and 5L dimension

3L
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Level 1 Level 2 Level 3 Level 4 Level 5

5L
MO

3L 5L
SC

3L 5L
UA

3L 5L
PD

3L 5L
AD

Mobility Self-Care Usual Activity Pain
Discomfort

Anxiety/
Depression

Discriminative Power 
Shannon’s index (H‘) 
improved with the

5L version

RESULTS

The following instruments were asessed by Indonesian T2DM outpatients: 
1. EQ5D-5L
2. EQ5D-3L
Two additional task:
A.

B. whether - after filling out the 3L and 5L – any version is preferred and why

Sort the dimensions of EQ-5D in order of their magnitude (on a scale from 1 to 5; with 1 reflecting 
that the specific dimension is most influenced by T2DM, whereas 5 is the least),
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