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ABSTRACT

Type 2 diabetes Mellitus is a chronic disease that requires
lifelong treatment. In the course of the disease, if blood
sugar levels are not controlled, it can lead to complications
of other diseases. The variety of antidiabetic drugs used in
therapy can lead to differences in the cost effectiveness of
therapy. The aims of this study is to analyze the cost-
effectiveness of antidiabetic therapy in outpatients at Dr.
Moewardi Hospital. Data collection in this study was carried
out retrospectively using medical records of outpatients
with type 2 diabetes mellitus and billing data from the
hospital The data obtained were then presented
descriptively and the ACER value was calculated for the 2
most widely used drug groups. The results of this study
showed that 30 patients received a combination of Insulin
Analog (Basal) + Insulin Analog (Prandial/Premixed) and
and 11 patients received Insulin Analog (Basal/ Prandial/
Premixed). The percentage effectiveness of combination
therapy Insulin Analog (Basal) + Insulin Analog (Prandial/
Premixed) was higher than Insulin Analog (Basal/ Prandial/
Premixed) (83.33 vs 72.72). The ACER value of Insulin
Analog (Basal) + Insulin Analog (Prandial/ Premixed) (IDR
13.802,42) is lower than Insulin Analog (Basal/ Prandial/
Premixed) (IDR 18.356). Based on the cost effectiveness
table, the combination of Insulin Analog (Basal) + Insulin
Analog (Prandial / Premixed) is more effective so that the
combination of Insulin Analog (Basal) + Insulin Analog
(Prandial / Premixed) is more cost effective than Insulin
Analog (Basal / Prandial / Premixed).
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INTRODUCTION

Diabetes mellitus is a chronic disease that occurs due to metabolic disorders
characterized by increased blood sugar levels (Kristina, Endarti, Andayani, & Widayanti,
2020). Diabetes mellitus usually occurs in patients with obesity or who have other risk
factors such as unhealthy lifestyles, smoking, high blood pressure, dyslipidemia which can
increase the risk of complications and reduce the quality of life of patients (Goncgalves et
al., 2019). Indonesia has the 6™ highest number of people with diabetes mellitus in the
world (Webber, 2021). Based on data from the International; Diabetes Federation (IDF),
there are 537 million patients diagnosed with diabetes mellitus and continues to increase
every year, which is expected to be 643 million people in 2030 and 783 people in 2045
(Webber, 2021). In Indonesia alone, the reported prevalence of diabetes mellitus has
increased to 10.9% with a prevalence of diabetes mellitus incidence at all ages in Central
Java Province of 1.6% (Kementrian Kesehatan Republik Indonesia, 2018).

Type 2 diabetes mellitus is a disease that must be treated for life, therefore in the
therapy of type 2 diabetes mellitus requires high awareness and discipline from patients to
control blood sugar levels and other risk factors (Escobar et al., 2022). The first-line drug
in the treatment of diabetes mellitus is metformin (Depkes, 2008). Glibenclamide is given
if metformin does not have a good effect and insulin is recommended as a third line (Robert
& Brown, 2018). However, drug selection in diabetes therapy is still tailored to the patient's
medical condition. The high prevalence of type 2 diabetes mellitus and the variety of drugs
used in therapy result in increased medical costs (T. Tamilselvan et al, 2017).

According to the International Diabetes Federation (IDF), the total cost of diabetes
management reached USD 727 billion in 2017 and will continue to increase every year
(Webber, 2021). In Indonesia, the estimated economic burden of diabetes mellitus is $1.27
M (Kementerian Kesehatan RI., 2020), and these costs can be higher due to limited access
to health centers (Finkelstein, E. A., Chay, J., & Bajpai, 2014). In previous studies, the
largest components of medical expenditure related to diabetes complications were
cardiovascular disease (42.3% of total complication costs), nephropathy (23%) and eye
complications (14%) (Javanbakht et al., 2011). In another study, it was stated that patients
who showed uncontrolled clinical outcomes (64.5%) with average direct medical costs
incurred by patients were IDR 489.005, and for controlled clinical outcomes showed better
quality of life and lower costs (Ratnasari et al., 2020). To evaluate the effectiveness of type
2 diabetes mellitus treatment therapy, an economic evaluation based on cost and clinical
parameters is needed. This study aims to analyze the cost-effectiveness of type 2 diabetes
mellitus therapy using a hospital perspective.

RESEARCH METHOD

This research was conducted using a cohort study design and was carried out by
collecting data retrospectively using medical record data of type 2 diabetes mellitus patients
and billing data from the revenue management section in one of Dr. Moewardi hospitals in
Central Java. Medical record data obtained will be processed to determine patient
characteristics, types of drugs received, and effectiveness of therapy. The financial data
obtained will be processed using the cost effectiveness analysis (CEA) method. The
samples in this study were patients with type 2 diabetes mellitus who underwent outpatient
care at Dr. Moewardi Surakarta Hospital who met the inclusion criteria:

(a) Type 2 diabetes mellitus patients who undergo outpatient care with age> 18 years
(b) Type 2 diabetes mellitus patients with or without comorbidities
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(c) Type 2 diabetes mellitus patients routinely control 3 consecutive months and get
the same treatment
(d) Complete patient medical record data

And the exclusion criteria are:
(a) Incomplete type 2 diabetes mellitus patient data
(b) Pregnant and breastfeeding type 2 diabetes mellitus patients

RESULT AND DISCUSSION

(A) Patient Characteristics
Based on data obtained from Dr. Moewardi Hospital Surakarta, there were 90
patients who met the inclusion criteria. Patient data was then categorized based on
gender, age, duration of diabetes mellitus, occupation, and comorbidities. The
distribution of patient characteristics can be seen in table 1.

Table 1. Characteristics of Type 2 Diabetes Mellitus Patients in the Outpatient Installation of
Dr. Moewardi Hospital

Description Amount Percentage (%)

Gender

Male 48 53,33 %

Female 42 46,67 %
Age

26 —35 2 2%

36-45 9 10 %

46 — 55 21 23 %

56 -65 31 34 %

>65 27 30 %
Duration of Illness

> 5 tahun 43 47,78 %

<5 tahun 47 52,22 %
Job

Tidak Bekerja 8 9%

Petani 5 6%

Pedagang 4 4%

Swasta 27 30%

ASN 35 39%

Pensiunan 11 12%
Diagonose

Without Comorbidities 23 25,56%

With Comorbidities 67 74,44%

From table 1. Based on the patient's gender, it is known that males suffer the
most from type 2 diabetes mellitus, namely 53.33%. This is in line with previous
research where patients with male gender are more than women (Putra, Udayani, &
Meriyani, 2017). Gender is an unmodifiable risk factor for type 2 diabetes mellitus
(Kementerian Kesehatan RI., 2020). Men and women have an equal chance if the
patient does not lead a healthy lifestyle, is obese and has other risk factors (Webber,
2021).

Based on the age of the patient, it is known that the prevalence of type 2 diabetes
mellitus patients increases with increasing age range, namely in the age group 26 - 35
years as much as 2%, the age group 36 - 45 years as much as 10%, the group 46 - 55
years as much as 23%, the age group 56 - 65 years 31% and the age group > 65 years
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as much as 30%. This is because as we get older, some organ functions decrease
(Ulhag, Indrawijaya, & Suryadinata, 2023). With age, there will be a decrease in the
sensitivity of pancreatic beta cells to incretin hormones and insulin resistance due to
damage to pancreatic beta cells which causes the development of type 2 diabetes
mellitus (Depkes, 2008). The data is in accordance with the data on the prevalence of
type 2 diabetes mellitus by age group from the 2018 RISKESDAS data which states
that the increasing age, the higher the prevalence of diabetes mellitus and the peak
occurs at the age of 55 - 64 years and then decreases (Kementrian Kesehatan Republik
Indonesia, 2018). The age that is prone to type 2 diabetes mellitus is above the age of
45 because at that age the risk of glucose intolerance increases which is related to the
hormonal system of each individual (Soelistijo, 2021).

From the duration of type 2 diabetes mellitus, the most patients are patients with
a duration of more than 5 years (52,22%). The prevalence of the duration of patients
suffering from type 2 diabetes mellitus is in accordance with previously conducted
research which states that the prevalence of type 2 diabetes mellitus duration is most
prevalent in the group of more than 5 years (Ratnasari, Andayani, & Endarti, 2020).
Diabetes mellitus is a degenerative disease that requires lifelong treatment (Soelistijo,
2021). The duration of diabetes mellitus diagnosis is a very influential factor in the
occurrence of both macrovascular and microvascular complications (Perdana,
Himayani, B, & Yusran, 2018). Diabetes mellitus is a silent disease and has an
asymptomatic phase, which is the phase between the actual onset of diabetes
hyperglycemia and the clinical diagnosis of diabetes mellitus (PERKENI, 2019).

Based on patient occupation data, it is known that the patient with the most
diagnosed diabetes mellitus is ASN with a percentage of 39%. This data is in line with
previous research where the percentage of ASNs as the most diabetes mellitus
sufferers (Isnani, Muliyani, Zaini, & Arif Riyadi, 2021). The American Diabetes
Association (ADA) states that a person who works has benefits in controlling blood
glucose levels through physical activity and preventing complications (Association,
2022). Work factors affect the great risk of diabetes mellitus, work and light physical
activity will cause a lack of energy burning in the body so that excess energy is stored
in the body which will be stored in the form of fat which will cause obesity which is
one of the risk factors for diabetes mellitus (Arania, Triwahyuni, Prasetya, & Cahyani,
2021).

The study found that the prevalence of diabetes mellitus with complications was
prevalent (67%). This is in line with previous research which states that some people
with type 2 diabetes mellitus experience complications (Fitria, Andela, Syaputri, &
Nasif, 2023). As a silent killer, the incidence of diabetes mellitus is often not realized
by patients and complications often occur, both chronic and acute complications
(Dewi Prasetyani, 2017).

(B) Profile of Antidiabetic Drug Use

Drugs used in antidiabetic therapy consist of several classes either used singly
or in combination. Antidiabetic drugs can be given orally or by injection. The drug
profile used in this study can be seen in table 2:

Table 2. Profile of Antidiabetic Drug Use in the Outpatient Installation of Dr. Moewardi
Surakarta Hospital

Antidiabetic Drug Description ~ Amount Precentage
Insull_n Analog (Basal) + Insulin Analog (Prandial/ Combination 30* 339%
Premixed)
Insulin Analog (Basal/ Prandial/ Premixed) Monotherapy 11* 12%
Biguanid Monotherapy 10 11%
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Biguanid + Sulfonilurea Combination 10 11%
Biguanid + Penghambat DPP-4 + Insulin Analog (Premixed) Combination 3 3%
Insulin Analog (Prandial) + Insulin Analog (Premixed) Combination 3 3%
Sulfonilurea Monotherapy 3 3%
Penghambat DPP-4 + Insulin Analog (Basal/Premixed) Combination 3 3%
Sulfonilurea + Insulin Analog (Premixed) Combination 2 2%
Sulfonilurea + Penghambat Alfa-Glukosidase Combination 2 2%
Sulfonilurea + Biguanid + Insulin Analog (Basal) Combination 2 2%
Penghambat DPP-4 Monotherapy 2 2%
Penghambat DPP-4 + Biguanid Combination 1 1%
Penghambat Alfa-Glukosidase Monotherapy 1 1%
Penghambat Alfa-Glukosidase + Insulin Analog (Prandial) Combination 1 1%
Biguanid + Insulin Analog (Premixed) Combination 1 1%
Biguanid + Sulfonilurea + Penghambat Alfa-Glukosidase Combination 1 1%
Biguanid + Penghambat DPP-4 + Penghambat Alfa- Combination
. 1 1%
Glukosidase
Obat Antidiabetika Keterangan  Jumlah  Presentase

Biguanid + Penghambat DPP-4 + Insulin Analog (Basal) + Combination

i : 1 1%
Insulin Analog (Prandial)
Biguanid + Penghambat DPP-4 + Penghambat Alfa- Combination 1 1%
Glukosidase + Insulin Analog (Basal)
Penghambat DPP-4 + Insulin Analog (Basal) + Insulin Combination 1 1%
Analog (Prandial)30

Total 90 100%

Based on the results of the study, it is known that there are 4 classes of drugs
that are widely used in antidiabetic therapy, namely the combination of Insulin Analog
(Basal) + Insulin Analog (Prandial / Premixed) 33%, Insulin Analog (Basal / Prandial
/ Premixed) 12%, Biguanid 11% and a combination of Sulfonylurea + Biguanid 11%.
These results are in accordance with therapeutic guidelines from the guidelines for the
management and prevention of adult type 2 diabetes mellitus in Indonesia (Soelistijo,
2021). The administration of antihyperglycemic drugs in accordance with the
guidelines for type 2 diabetes mellitus therapy where as the first line the patient is
given biguanide, then as the second line is the sulfonylurea group, if the administration
of the biguanid and sulfonylurea groups does not provide therapeutic effects, the
patient can be given insulin or a combination of antihyperglycemic drugs (Robert &
Brown, 2018). These results are in accordance with previous research, namely the
most widely used antidiabetic use is a combination of bolus and bolus insulin. The
high provision of combination therapy is considered quite appropriate because it is in
accordance with the PERKENI reference (Sembiring, Rahmawati, & Ramadhan,
2021).

(C) Cost - Effectiveness of Antidiabetic
(a) Effectiveness of Antidiabetic Therapy
The effectiveness of antidiabetic therapy used in this study is the average
reduction in blood glucose of patients at the first visit and after 4 months of
regular treatment. The glucose observed was fasting blood glucose. Based on

the Guidelines for the Management of Type 2 Diabetes Mellitus in Indonesia, a

person is said to have type 2 diabetes mellitus if the fasting blood glucose value

is > 126mg/dL or the blood sugar level 2 hours after eating > 200mg/dL

(Soelistijo, 2021). The decrease in blood sugar levels of patients who used the

combination of Insulin Analog (Basal) + Insulin Analog (Prandial / Premixed)

was 83.33% and patients who received Insulin Analog (Basal / Prandial /

Premixed) was 72.72%.
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(b) Avarage Cost Effectiveness

Avarage Cost Effectiveness Ratio (ACER) is a ratio that represents the unit
cost of clinical outcomes calculated from the total cost of the program or
treatment alternative divided by clinical outcomes (Andayani, 2013). Direct
costs consist of costs that are directly tied to health care, including drug costs,
polyclinic care costs and laboratory tests. The direct costs calculated in this
study were the cost of antidiabetic drugs, administrative costs, doctor's fees,
laboratory costs. The calculation of the Avarage Cost Effectiveness Ratio
(ACER) of Antidiabetic Drug therapy in the outpatient installation of Dr.
Moewardi Hospital can be seen in Table 3.

Table 3. Avarage Cost Effectiveness Ratio (ACER) of Antidiabetic Drug Therapy in
the Outpatient Installation of Dr. Moewardi Hospital

Antidiabetic Drug Average Total Direct Number Of Average ACER
Medical Cost (IDR) Patients Effectiveness (%) (IDR)

Insulin Analog IDR 1.150.155,97 30 83,33 IDR 13.802,42

(Basal) + Insulin

Analog  (Prandial/

Premixed)

Insulin Analog IDR 1.334.909 11 72,72 IDR 18.356

(Basal/ Prandial/
Premixed)

Based on the research data, it was found that patients who received a
combination of Insulin Analog (Basal) + Insulin Analog (Prandial / Premixed)
showed higher effectiveness than the group of patients who received insulin
analog singly. From the calculation of ACER, the combined drug use of Insulin
Analog (Basal) + Insulin Analog (Prandial / Premixed) is IDR 13,802.42 and
Insulin Analog (Basala / Prandial / Premix) is IDR 18,356, meaning that the
total average of the combination of Insulin Analog (Basal) + Insulin Analog
(Prandial / Premixed) is lower than insulin analog (Basal / Prandial / Premixed).
The ACER value indicates that 1% of effectiveness/outcome costs ACER. An
intervention is concluded to be the most cost-effective if the ACER calculation
value is smaller than other interventions. Based on this value, it can be
concluded that the combination of Insulin Analog (Basal) + Insulin Analog
(Prandial / Premixed) is more cost-effective than Insulin Analog.

The Cost-Effectiveness grid is used to describe the definition of 'cost-
effectiveness’. To be able to declare a therapy or intervention more cost-
effective, the cost and effectiveness of an intervention must be measured. The
ACER values obtained were then interpreted into the Cost-Effectiveness grid to
make it easier to draw conclusions. From the interpretation, it is known that the
use of the combination of Insulin Analog (Basal) + Insulin Analog (Prandial /
Premixed) is in cell G (dominant), namely with lower costs obtained higher
effectiveness (J. Lyle Bootman, Raymond J. Townsend, 2005). ICER
calculation can be done if an intervention costs more but its effectiveness is also
high; or the cost of an intervention is lower but its effectiveness is also low
(Andayani, 2013). This study did not calculate ICER because the combination
therapy Insulin Analog (Basal) + Insulin Analog (Prandial / Premixed) was
more dominant.

CONCLUSION
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The conclusions of the research that has been carried out in outpatients suffering
from type 2 diabetes mellitu include more male patients than female (53.33% vs 46.67%),
the age range most suffering from type 2 diabetes mellitus (age 56 - 65 (34%), duration of
illness more than 5 years (52.22%), with comorbidities 74.44%. The most widely used
antidiabetic group was the combination of Insulin Analog (Basal) + Insulin Analog
(Prandial / Premixed) (33%), Insulin Analog (Basal / Prandial / Premixed) (12%). The
ACER value of Insulin Analog (Basal) + Insulin Analog (Prandial / Premixed) IDR
13,802.42 is lower than the ACER value of Insulin Analog (Basal / Prandial / Premixed)
IDR 18,356 so that the use of a combination of Insulin Analog (Basal) + Insulin Analog
(Prandial / Premixed) is more cost-effective than the single use of Insulin Analog (Basal /
Prandial / Premixed).
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