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Original Article

Objectives: Diabetes mellitus (DM) is a serious public health issue that places a heavy financial, social, and health-related burden on 
individuals, families, and healthcare systems. Self-reported health-related quality of life (HRQoL) is extensively used for monitoring the 
general population’s health conditions and measuring the effectiveness of interventions. Therefore, this study investigated HRQoL and 
associated factors among patients with type 2 DM at a primary healthcare center in Indonesia. 
Methods: A cross-sectional study was conducted in Klaten District, Central Java, Indonesia, from May 2019 to July 2019. In total, 260 
patients with DM registered with National Health Insurance were interviewed. HRQoL was measured with the EuroQol Group’s validated 
Bahasa Indonesia version of the EuroQoL 5-Dimension 5-Level (EQ-5D-5L) with the Indonesian value set. Multivariate regression mod-
els were used to identify factors influencing HRQoL. 
Results: Data from 24 patients were excluded due to incomplete information. Most participants were men (60.6%), were aged above 
50 years (91.5%), had less than a senior high school education (75.0%), and were unemployed (85.6%). The most frequent health prob-
lems were reported for the pain/discomfort dimension (64.0%) followed by anxiety (28.4%), mobility (17.8%), usual activities (10.6%), 
and self-care (6.8%). The average EuroQoL 5-Dimension (EQ-5D) index score was 0.86 (95% confidence interval [CI], 0.83 to 0.88). In 
the multivariate ordinal regression model, a higher education level (coefficient, 0.08; 95% CI, 0.02 to 0.14) was a significant predictor 
of the EQ-5D-5L utility score. 
Conclusions: Patients with diabetes had poorer EQ-5D-5L utility values than the general population. DM patients experienced pain/
discomfort and anxiety. There was a substantial positive relationship between education level and HRQoL. 
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INTRODUCTION

Diabetes mellitus (DM) is a major public health concern that 
imposes significant health, social, and economic burdens world-
wide [1,2]. The International Diabetes Federation estimates that 
90 million individuals (20-79) in the South-East Asia (SEA) re-
gion will have diabetes in 2021, translating to a regional prev-
alence of 3.9% [2]. The number of people with diabetes in In-
donesia exceeds 19.5 million (10.6%), placing it among the 
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highest-prevalence countries in the SEA region [1,2]. Diabetes 
is a global epidemic that is associated with an aging population, 
urbanization, poor dietary habits, sedentary lifestyles, and in-
sufficient physical activity [3].

Health-related quality of life (HRQoL) is a patient-reported 
outcome measure that is widely utilized to monitor the health 
status of the general population and to evaluate the efficacy 
of intervention programs designed by policymakers. This con-
cept encompasses physical, functional, psychological, and emo-
tional functioning [4,5]. It can provide a comprehensive view 
of an individual’s health condition because it examines both 
physical and mental health [6]. Therefore, healthcare profession-
als and researchers not only assess clinical outcomes in patients 
with diabetes, but also evaluate the disease’s burden and the 
impact of therapies using self-reported HRQoL measures [7,8]. 
Furthermore, HRQoL serves as a valuable tool in identifying 
the most cost-effective interventions, thereby optimizing the 
return on investment when resources are limited [9].

Many studies have shown that people with diabetes have 
impaired HRQoL [10-12]. Furthermore, research has revealed a 
relationship between poor HRQoL and long-term diabetes and 
insulin use [8,13,14]. correlation also exists between the preva-
lence of comorbidities and worse HRQoL among people who 
have diabetes [15-18]. In addition, age is closely correlated with 
a decline in HRQoL [9,19], making demographic considerations 
a significant independent driver of HRQoL in patients with dia-
betes. Patients with diabetes may also have diminished HRQoL 
due to poor glycemic management and diabetes-related co-
morbidities [6,20,21].

Numerous generic and disease-specific measures have been 
developed to assess the HRQoL of people who have diabetes 
[22-25]. The EuroQoL 5-Dimension 5-Level (EQ-5D-5L) question-
naire, a preference-based, multi-attribute utility HRQoL mea-
sure, has been validated for use in both clinical and economic 
evaluations. This utility score, which can be derived from various 
health conditions, serves as a useful summary. Health technol-
ogy assessments (HTAs) and other economic analyses that uti-
lize the EQ-5D-5L are being implemented in many countries to 
guide decisions regarding resource allocation [13,14,26,27]. At 
present, the Indonesian EuroQoL 5-Dimension (EQ-5D) value 
set is available for calculating quality-adjusted life years.

A previous study conducted in Indonesia on patients with 
type 2 DM revealed that the overall EQ-5D index score was 
0.77 (95% confidence interval, 0.75 to 0.79). Men participants 
had a higher EQ-5D index score compared to their women  

counterparts. Furthermore, the highest percentage of self-re-
ported health problems (61%) was in the pain/discomfort di-
mension [14]. However, there have been no previous studies 
on the HRQoL of patients with type 1 and type 2 DM using the 
EQ-5D-5L at primary care facilities in Indonesia. Such findings 
would provide generic EQ-5D-5L index scores based on socio-
demographic parameters and clinical state, enabling an analy-
sis of their multivariable relationships. Therefore, the aim of this 
study was to evaluate the HRQoL and its associated factors 
among patients with type 2 DM at a primary healthcare center 
in Indonesia.

METHODS

Study Design and Setting
A cross-sectional study was carried out from May 2019 to 

July 2019, focusing on patients with DM in the Klaten District 
of Central Java, Indonesia. Klaten is a district in Central Java 
where over 83% of the population are members of the National 
Health Insurance (NHI), and 1% are patients with DM. Patients 
with DM who are enrolled in the NHI have the opportunity to 
participate in a diabetes management program known as Pro-
lanis. The goal of this program is to manage complications and 
enhance the quality of life for these patients.

Instrument
We utilized the Bahasa Indonesia version of the EQ-5D-5L, 

developed by the EuroQol Group (EUROQoL-Group, 2016). The 
EQ-5D-5L comprises 5 elements: mobility, self-care, regular 
activities, pain or discomfort, and anxiety or depression. This 
instrument includes a concise descriptive system questionnaire 
and an EuroQoL visual analogue scale (EQ-VAS). Initially, pa-
tients self-assess their health status across 5 dimensions: mo-
bility, self-care, regular activities, pain/discomfort, and anxiety/
depression. Each dimension is rated on a 5-level scale: no prob-
lems, slight problems, moderate problems, severe problems, 
and extreme problems. Participants were requested to evalu-
ate their current health on a 5-point scale. The second compo-
nent of the instrument is the EQ-VAS, a patient-reported mea-
sure of their physical and emotional well-being [28]. Using this 
method, patients rated their health on a scale from 0 (very 
poor) to 100 (excellent).

We also collected socio-demographic (gender, age, working 
status, and education, primary care facilities frequently visited, 
type of healthcare services, and participation in the social sup-
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port group for people with diabetes) and clinical data (dura-
tion of diabetes diagnosis and family history).

Sample and Data Collection Procedure
The samples in this study consisted of individuals with DM 

who were registered with the NHI and received primary care 
services. Prolanis is a management program designed for pa-
tients with non-communicable diseases, particularly diabetes 
and hypertension. The criteria for inclusion in the study were 
as follows: being 18 years of age or older, having a diagnosis 
of DM at least six months prior to data collection, being regis-
tered in the NHI database before January 1, 2017, and regu-
larly using primary healthcare services. Patients with gesta-
tional diabetes or documented cognitive or mental health dis-
orders were excluded from the study. The sample size was cal-
culated using the simple proportion population calculation 
[28], with a Z-value of 1.96, 95% confidence, and a 5% margin 
of error. The proportion (P) used for estimating the sample 
size was set at 50% of patients with type 2 DM who reported a 
satisfactory overall perceived HRQoL, in order to generate the 
largest possible sample size. The populations under study were 
fewer than 10 000 individuals, so the sample sizes were adjust-
ed accordingly. The final determined sample size was 250 [28].

Due to the short duration of the study and the small sample 
size, we were unable to employ a random sampling method. 
Instead, we sequentially recruited participants until we reached 
an adequate number. Research assistants, who had undergone 
standard training, were responsible for data collection. To en-
sure consistency and reduce discrepancies in interpretation 
among observers, we provided intensive half-day training to 
all contributors to this study. Participants were recruited through 
primary healthcare centers. Prior to data collection, all partici-
pants were briefed on the objectives and procedures of the 
study. Assistance was provided by data collectors to any pa-
tients who had queries regarding the questionnaire during the 
information gathering process. The self-reported data collected 
included health and socio-demographic factors such as age, 
gender, employment status, education level, duration of illness, 
and family medical history. Furthermore, self-reporting was 
utilized for data collection on the visual analogue scale.

Statistical Analysis
The demographic data of the study participants were pre-

sented using descriptive statistics. The chi-square test was used 
to examine differences in the proportions of reported issues in 

relation to patient characteristics. The Indonesian general pop-
ulation time-trade-off value set was utilized to calculate EQ-
5D index scores [29]. Given that the EQ-5D-5L utility and EQ-
VAS ratings were normally distributed (as confirmed by the 
Kolmogorov–Smirnov test, p>0.05), we reported the mean 
and standard deviation. The independent t-test and the analy-
sis of variance were used to compare the EQ-5D-5L utility and 
EQ-VAS scores of the participants. Logistic regression models 
were employed to explore potential predictors of HRQoL. The 
EQ-5D-5L scores were computed using the Indonesian value 
set [29]. A p-value <0.05 was considered statistically signifi-
cant. All statistical analyses were conducted using Stata ver-
sion 14 (StataCorp., College Station, TX, USA).

Ethics Statement 
The study was approved by the Ethics Review Board of the 

Medical Ethics Committee of Universitas Sebelas Maret in Sura-
karta. All study participants who were literate provided written 
consent prior to any data collection. For those participants who 
were illiterate, we obtained verbal informed consent. Data were 
compiled without any personal identifiers. Access to the data 
was restricted to the research team, and the data were pro-
tected with a password.

RESULTS

Socio-demographic Characteristics of the  
Patients

A total of 260 patients with DM were interviewed, but due 
to incomplete information, data from 24 patients were exclud-
ed. Consequently, 236 patients were included in the final anal-
yses. The majority of the participants were men (61.0%), over 
50 years old (91.5%), had an education level below senior high 
school (75.0%), and were retired (85.6%). Most sought their 
routine DM check-up from a private primary healthcare provid-
er (77.1%). More than half of the patients with diabetes partic-
ipated in a diabetes management program group (50.9%). The 
duration of their illness ranged from 5 years to 10 years (37.3%). 
Most respondents reported no family history of DM (61.9%) 
(Table 1).

EuroQoL 5-Dimension 5-Level Dimensions
The self-reported health status of parrelations were ob-

served between the level of education and the mobility, pain/
discomfort, and anxiety/depression dimensions (p<0.05). The 
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type of healthcare facility was also found to be associated with 
the self-care dimension (p<0.05).

Univariable Association Between EuroQoL  
5-Dimension 5-Level Index Scores and  
Participants’ Characteristics

The average EQ-5D index score of the study members was 
0.86 (95% CI, 0.83 to 0.88) [29]. Women participants showed 
higher EQ-5D-5L index scores than their men counterparts 
(Table 2). Participants under the age of 50 and those with high-
er education levels exhbited better EQ-5D index scores than 
those aged 50 and over, and those with lower levels of educa-
tion. Unemployed participants had lower EQ-5D-5L index scores 
than those who were employed. Participants who utilized pri-
vate health facilities reported higher EQ-5D index scores than 
those who used public facilities. Participants who engaged in 
diabetes management program activities had higher EQ-5D 
index scores than those who did not participate. The lowest 

EQ-5D index scores were observed in participants with the 
longest duration of DM, specifically more than 10 years, com-
pared to those with durations of 5-10 years and less than  
5 years. Participants with no family history of DM had lower 
EQ-5D index scores than those with a family history of the 
condition.

Multivariable Associations Between  EuroQoL 
5-Dimension Index Scores and Participants’ 
Characteristics

In the multivariable ordinal regression model, a higher level 
of education (coefficient, 0.08; 95% CI, 0.02 to 1.14) was a sig-
nificant predictor of the EQ-5D-5L utility score (Table 3). Factors 
such as age, gender, employment status, type of healthcare 
facilities, diabetes management program activities, duration 
of DM, and family history did not show a significant association 
with the EQ-5D-5L utility.

DISCUSSION

This study investigated HRQoL and its determinants among 
patients with DM in a primary care setting in Indonesia, using 
the EQ-5D-5L instrument. Overall, patients with DM reported 
problems with all dimensions, with percentages ranging from 
6.8% to 64.0%. We found that the mean score for patients with 
DM was 0.86 (95% CI, 0.83 to 0.88), which is higher than the 
utility score of 0.77 for patients with type 2 DM in Indonesia 
[14] and also higher than reported by Perwitasari et al. [13] in 
a study of Indonesia type 2 DM outpatients (n=86), where the 
mean EQ-5D index score was 0.75 (standard deviation, 0.22). 
However, compared to the general population, the utility score 
was lower than that reported for the Indonesian general pop-

Table 1. Socio-demographic characteristics of patients with 
diabetes mellitus (n=236)

Characteristics n (%)

Gender

   Women 92 (39.0)

   Men 144 (61.0)

Age (y)

   <50 20 (8.5)

   ≥50 216 (91.5)

Education level

   Below senior high school 177 (75.0)

   Above senior high school 59 (25.0)

Working status

   Employed 34 (14.4)

   Retirement 202 (85.6)

Type of healthcare facilities 

   Private 182 (77.1)

   Public 54 (22.9)

Attending diabetes management programme activities

   Yes 120 (50.9)

   No  116 (49.1)

Duration of diabetes mellitus (y)

   <5 73(30.9)

   5-10 88(37.3)

   ≥10 75(31.8)

Family history of diabetes mellitus

   Yes 90 (38.1)

   No 146 (61.9)

Figure 1. Proportion of self-reported health problems among 
patients with diabetes mellitus. 
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ulation (0.91) [29]. 
The most frequent health problems were reported in the 

pain/discomfort dimension (64.0%), followed by anxiety (28.4%), 
mobility (17.8%), usual activities (10.6%), and self-care (6.8%) 
(Figure 1). In comparison, a study of the general Indonesian 
population found a similar pattern, with the most frequent 
problem being pain/discomfort (39.7%), followed by anxiety/de-
pression (34.2%), usual activities (10.8%), mobility (8.0%), and 
self-care (1.9%). However, the prevalence was higher in pa-
tients with DM than in the general population, indicating that 
DM significantly impacts HRQoL. Despite this, our findings 
suggest that most individuals with DM reported fewer prob-
lems with mobility and usual activities, implying that the ma-
jority of people with DM are able to perform daily routine ac-
tivities such as work, study, family responsibilities, and leisure 

activities.
This study found a correlation between education level and 

the utility score of the EQ-5D-5L, a finding that aligns with 
studies conducted in Switzerland [15], Japan [24], and Korea 
[25]. It is generally understood that a higher level of education 
can be broadly conceptualized to influence socialization, allo-
cation, economic production, and legitimation, all of which 
can affect perceptions of quality of life [23]. In line with previ-
ous studies [16,17], our findings indicate that women with DM 
had higher EQ-5D-5L scores than men, and that older individu-
als had lower EQ-5D-5L scores than their younger counter-
parts. A possible explanation for this could be that older indi-
viduals are more likely to report discomfort and anxiety, ex-
press less satisfaction with their condition, and have a reduced 
capacity for daily activity [14]. Patients with a higher level of 
education may have a better understanding of their condition, 
treatment plans, and the complications associated with diabe-
tes. This increased awareness could lead them to take better 
care of their health, thereby improving their HRQoL [30]. A 
previous study found that participation in a diabetes manage-
ment program support group effectively controlled fasting 
blood sugar levels, hemoglobin A1c, and total cholesterol in 
patients with DM [31,32]. However, in our study, participation 
in these groups did not have a significant impact on the EQ-
5D index score.

Table 2. Mean differences in EQ-5D-5L utility scores accord-
ing to patient demographics 

Variables EQ-5D-5L index score p-value

Overall score 0.86 (0.83, 0.88)

Gender 0.32

   Women 0.88 (0.84, 0.91)

   Men 0.84 (0.80, 0.88)

Age (y) 0.45

   <50 0.89 (0.83, 0.96)

   ≥50 0.85 (0.82, 0.88)

Education level 0.01

   Below senior high school 0.84 (0.80, 0.87)

   Above senior high school 0.92 (0.88, 0.95)

Working status 0.31

   Employed 0.91 (0.86, 0.95)

   Unemployed 0.85 (0.82, 0.88)

Type of healthcare facilities 0.24

   Private 0.93(0.86, 0.93)

   Public 0.85 (0.81, 0.90)

Attending diabetes management programme activities 0.29

   Yes 0.84 (0.79, 0.89)

   No 0.87 (0.85, 0.90)

Duration of diabetes mellitus (y) 0.56

   <5 0.87 (0.83, 0.91)

   5-10 0.86 (0.83, 0.89)

   ≥10 0.85 (0.79, 0.91)

Family history 0.40

   No 0.85 (0.81, 0.87)

   Yes 0.87 (0.83, 0.91)

Values are presented as mean (95% confidence interval).
EQ-5D-5L, EuroQoL 5-Dimension 5-Level.

Table 3. Predictors of EQ-5D-5L scores using a multivariate 
regression model

Characteristics Coefficient (95% CI) p-value

Gender

   Women vs. men -0.03 (-0.09, 0.03) 0.32

Age (y)

   <50 vs. ≥50 0.04 (-0.14, 0.06) 0.45

Education

   Above vs. below senior high school 0.08 (0.02, 0.14) 0.01

Working status

   Work vs. no work -0.04 (-0.12, 0.04) 0.31

Type of healthcare facilities 

   Private vs. public 0.05 (-0.08, 0.18) 0.45

Diabetes management programme activities

   No vs. yes -0.16 (-0.47, 0.14) 0.29

Duration of diabetes mellitus (y)

   <10 vs. ≥ 10 -0.02 (-0.08, 0.04) 0.56

Family history

   No vs. yes -0.03 (-0.09, 0.03) 0.40

EQ-5D-5L, EuroQoL 5-Dimension 5-Level; CI, confidence interval. 
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This study also demonstrated that variables such as women 
gender, unemployment, lack of participation in diabetes man-
agement activities, and a longer duration of diabetes all have 
a negative coefficient direction. This could potentially be ex-
plained by the fact that woman participants are more likely to 
report issues with anxiety or depression, as they have been 
found to have more diabetes-related worries and a reduced 
ability to cope with their disease [14]. Unemployment can lead 
to numerous negative health consequences, and the long-term 
stress associated with job loss can result in a diminished quality 
of life and a worsening of mental conditions [33]. Patients who 
do not actively participate in diabetes management programs 
may experience severe complications from their chronic con-
dition. Self-management behavior in individuals with DM en-
compasses a range of actions, including taking medication,  
independently monitoring blood sugar levels, regular exercise, 
and dietary management, along with problem-solving and 
risk reduction. Participants who were not actively engaged in 
diabetes self-management exhibited lower health outcomes, 
including quality of life [34]. A study conducted among type 2 
diabetes patients in Ethiopia indicated that a longer duration 
of DM negatively impacted patients’ quality of life, which may 
have been related to the discomfort of insulin injections or the 
pain associated with diabetes complications [35].

There are some limitations to our study. Since this was a 
cross-sectional study, it is not possible to establish a causal re-
lationship between HRQoL and its predictors. The study was 
conducted at a single primary health care center, where the 
majority of patients had minimal medical comorbidities and 
issues related to diabetes. Therefore, our findings may not be 
representative of all diabetes patients throughout Indonesia. 
Additionally, the study was conducted over a brief period, so 
potential changes in the severity of health problems over time 
were not considered. Furthermore, variables such as diabetic 
foot and diabetic neuropathy were not investigated in this 
study. Lastly, we did not examine comorbidity variables and 
the different types of comorbidities.

Therefore, we recommend conducting longitudinal investi-
gations to identify any potential differences. We also suggest 
incorporating variables that can evaluate the severity of dia-
betes, such as complications, diabetic foot, and diabetic neu-
ropathy, as well as comorbidity variables and types of comor-
bidities. Despite certain limitations, our study established utility 
values based on an Indonesia-specific value set, thereby elimi-
nating potential bias since preference-based HRQoL measure-

ments differ among populations. Our findings can be leveraged 
by clinicians and policymakers to develop and implement vari-
ous initiatives aimed at improving diabetes care. Furthermore, 
these study results can provide a benchmark for routinely mon-
itoring the impact of therapy or intervention on individuals 
with diabetes. EQ-5D-5L and other general preference-based 
measures are commonly used for global health assessments 
[36]. However, due to their lower sensitivity, we also recom-
mend the use of disease-specific tools for capturing vital signs 
and symptoms unique to the condition. 

HTA guidelines are currently absent in Indonesia, making the 
selection of preference-based metrics unclear. This lack of clar-
ity is further complicated by the fact that different preference-
based measurements often yield varied results, which can pose 
a challenge for the ministry in making consistent decisions. In 
many countries, the EQ-5D-5L is utilized for the evaluation of 
health technologies [29,37]. The popularity of the EQ-5D-5L 
stems from its ease of administration, its ability to allow com-
parisons across different interventions and conditions, and the 
fact that its data accurately represents the average value for 
the population of interest [14,26]. The utility values derived 
from our EQ-5D-5L could be employed to inform future cost-
benefit analyses and guide the prioritization of initiatives, pro-
grams, and policies aimed at improving the health outcomes 
of diabetic patients in Indonesia.
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