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Background : Diabetes Mellitus (DM) is a chronic metabolic disorder
characterized by hyperglycemia resulting from abnormalities in insulin
secretion or action. The high prevalence of type 2 DM has become a major
global health concern, necessitating economic evaluations to assess the cost
burden of treatment. Purpose: This study aimed to analyze the direct
medical costs associated with outpatient management of type 2 DM at
Mustika Medika Hospital. Method: A descriptive, retrospective design was
employed using medical record data of patients treated between January and
December 2020. Results: The results showed that the average direct
medical costs were IDR 410,429 for glimepiride, IDR 393,130 for
metformin, IDR 281,700 for acarbose, and IDR 628,065 for combination
therapy with metformin and glimepiride. The highest cost was observed in
combination therapy (IDR 628,065), whereas the lowest cost was associated
with acarbose therapy (IDR 281,700). Conclusion: These findings provide
valuable insights into the economic aspects of type 2 DM pharmacotherapy,
which may support healthcare providers and policymakers in optimizing
treatment strategies.

Background

Diabetes Mellitus (DM) is a non-communicable disease (NCD) that has gained increasing
global attention over the past decade. It is a chronic metabolic disorder characterized by
hyperglycemia due to impaired glucose metabolism, resulting from absolute or relative insulin
deficiency. Globally, DM represents a significant contributor to morbidity, mortality, and
healthcare costs.

In Indonesia, DM ranks as the third leading disease contributing to household economic
burden, amounting to USD 0.81 billion, after heart disease (USD 1.56 billion) and hypertension
(USD 1.36 billion), followed by stroke (USD 0.29 billion). These data, derived from household
out-of-pocket expenditures in 2010, indicated a substantial financial impact. By 2020, this
burden was projected to increase by 56.0% (USD 1.27 billion) for DM, 34.4% (USD 2.09
billion) for heart disease, 46.6% (USD 1.99 billion) for hypertension, and 56.9% (USD 0.45
billion) for stroke (1).

Previous studies have highlighted the considerable costs of diabetes care. Wicaksana (2019)
reported that over a three-year period, direct medical costs amounted to IDR 55,121,000, while
indirect costs were IDR 28,644,000. Furthermore, Dyah et al. (2014) at Dr. Moewardi
Surakarta Regional General Hospital demonstrated that direct medical costs represented the
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major contributors. In group 2 patients, the average cost was IDR 3,828,282, with medications
(27.54%), laboratory tests (23.02%), and procedures (19.00%) comprising the largest
proportions.

Given the high and growing prevalence of type 2 DM, economic evaluations from the
healthcare provider perspective are crucial to inform cost-effective strategies. Mustika Medika
Hospital, a private hospital with a significant number of type 2 DM patients, provides a relevant
setting for such analysis. This study therefore aimed to evaluate the direct medical costs of oral
antidiabetic drug therapy for outpatients with type 2 DM at Mustika Medika Hospital.
Specifically, this study sought to: (1) describe the demographic characteristics of type 2 DM
outpatients without complications based on age, sex, and medications used; and (2) analyze the
direct medical costs, including medication, laboratory, and physician fees.

Method

This study employed an observational, non-experimental design using a descriptive approach.
Data collection was retrospective, based on medical and financial records of outpatients
diagnosed with type 2 DM without complications at Mustika Medika Hospital, Bekasi City.
Data sources included the Casemix medical records unit (diagnosis grouping) and the
Outpatient Pharmacy Department. The study was conducted between July and August 2021,
with the analysis period covering January—December 2020.

A purposive sampling technique was applied. From a total population of 309 type 2 DM
outpatients, 76 patients without complications were included in the sample. Study variables
included patient demographics, direct medical costs, and average direct medical costs
associated with oral antidiabetic drug therapy.

Data were processed and analyzed using Microsoft Excel and SPSS version 22. Descriptive
statistics were used to summarize demographic characteristics and cost components, which
were categorized into medication costs, laboratory costs, and physician fees.

Results

Table 1. Gender characteristics of Type Il Diabetes Mellitus (DM) Hospital

Gender Frequency (N=76) Percentage (%)
Man 31 40,8
Woman 45 59,2

Table 2. Age characteristics of Type |1l Diabetes Mellitus (DM) patients

Age (year) Frequency (N=76) Percentage (%)
36 —45 26 34,2
46 — 55 36 47,4
56 — 65 11 14,5
> 65 3 3,9
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Table 3. Types of medication used by Type Il Diabetes Mellitus (DM) patients

Drug Therapy Frequency (N= 76) Percentage (%)
Biguanide
Metformin 27 35,5%
Sulfonilurea
Glibenclamide 0 0%
Glipizide 0 0%
Gliclazide 0 0%
Glimepiride 21 27,6%

Alpha-glucosidase inhibitor
Acarbose 5 6,6%
Combination therapy

Sulfonilurea+ Biguanide 23 30.3%
Glimepiride+ Metformin 0 0%
Sulfonilurea+ Glinid

Table 4. Average Annual Drug Costs for Type Il Diabetes Mellitus (DM) Patients

Treatment Profile Frequency (N= 76) Drug costs
Glimepiride 21 Rp. 45.905
Metformin 27 Rp. 49.370
Metformin+ 23 Rp. 115.043
Glimepiride
Acarbose S Rp. 51.600

Table 5. Average Annual Doctor's Fees for Type 11 Diabetes Mellitus (DM) Patients

Treatment Profile Frequency (N=76) Doctor's Fees
Glimepiride 21 Rp. 148.095
Metformin 27 Rp. 193.704
Metformin+ 23 Rp. 225.652
Glimepiride
Acarbose 5 Rp. 166.000
Table 6. Average Annual Laboratory Costs for Type Il Diabetes Mellitus (DM)
Treatment Profile Frequency (N=76) Lab Fees
Glimepiride 21 Rp. 216.429
Metformin 27 Rp. 150.056
Metformin+ 23 Rp. 287.370
Glimepiride
Acarbose 5 Rp. 64.100

Table 7. Average Direct Medical Costs per Year for Type Il Diabetes Mellitus (DM) Patients

Treatment Profile Frequency (N=76) Average
Glimepiride 21 Rp. 410.429
Metformin 27 Rp.393.130
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Metformin+ 23 Rp. 628.065
Glimepiride
Acarbose 5 Rp. 281.700

Discussion

This study aimed to determine the direct medical costs of oral antidiabetic drugs in outpatients
with type Il diabetes mellitus (DM) at Mustika Medika Hospital. Data collection was conducted
retrospectively, and the sample consisted of patients diagnosed with type 1l DM without
complications for at least one year who received oral antidiabetic therapy and met the inclusion
criteria. A total of 309 patients were identified, of whom 76 met the inclusion criteria.

Based on Table 1, analysis of gender distribution showed that 31 patients (40.8%) were male
and 45 patients (59.2%) were female. These findings indicate a higher prevalence of DM
among women compared to men. This is consistent with the study by Hongdiyanto et al.
(2014), which reported that the prevalence of DM was higher in females than in males.
Similarly, Prasetyani (2017) explained that the higher incidence in women may be related to
body composition differences and sex hormone levels. Women typically have more adipose
tissue (20-25% of body weight) than men (15-20%), increasing their risk of DM. Rasdianah
and Gani (2021) also noted that DM is more common among women due to menopausal and
premenopausal transitions, in addition to contributing factors such as reduced physical activity,
unhealthy lifestyles, and stress.

Based on Table 2, the largest age group was 46-55 years, accounting for 36 patients (47.4%).
This finding aligns with Istigomatunnisa (2014), who reported that increasing age, particularly
after 30 years, is associated with anatomical, physiological, and biochemical changes that affect
glucose tolerance and homeostasis. Khairinnisa et al. (2020) also reported that individuals aged
45-55 years are at significantly higher risk of developing DM due to declining pancreatic
function and reduced insulin production, with a six-fold increased risk in those over 45 years.
Based on Table 3, oral antidiabetic drugs used in type Il DM patients included three
monotherapies (metformin, glimepiride, and acarbose) and one combination therapy
(metformin + glimepiride). Metformin monotherapy was the most frequently prescribed, used
in 27 patients (35.5%). Glimepiride was used in 21 patients (27.6%) and acarbose in 5 patients
(6.6%). Metformin remains the first-line therapy for type Il DM due to its ability to reduce
hepatic glucose production and improve insulin sensitivity. Its advantages include low cost and
minimal risk of hypoglycemia; however, it may cause gastrointestinal side effects, vitamin B12
deficiency, and is contraindicated in patients with significant renal or hepatic impairment (13).
Based on Table 4, the average annual drug costs were as follows: glimepiride IDR 45,905,
metformin IDR 49,370, acarbose IDR 51,600, and metformin + glimepiride combination IDR
115,043. Glimepiride had the lowest drug cost, making it a suitable option for patients with
limited financial resources. As a sulfonylurea, glimepiride effectively reduces blood glucose
but carries the risk of weight gain and hypoglycemia (13). The combination of metformin and
glimepiride, while more costly, was found to provide greater efficacy in reducing fasting and
postprandial glucose, HbAlc, and lipid abnormalities, thereby lowering cardiovascular risk
(10). Acarbose was the least prescribed, but its use is beneficial in patients with high
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carbohydrate intake as it lowers postprandial glucose without causing hypoglycemia, though
gastrointestinal side effects are common.

Based on Table 5, the average annual physician consultation fees were highest in patients
receiving combination therapy (IDR 225,652), followed by metformin (IDR 193,704),
acarbose (IDR 166,000), and glimepiride (IDR 148,095). Physician fees varied according to
the complexity of therapy and hospital standards.

Based on Table 6, the average annual laboratory costs were highest for the metformin +
glimepiride combination (IDR 287,370), followed by glimepiride (IDR 216,429), metformin
(IDR 150,056), and acarbose (IDR 64,100). Laboratory costs for combination therapy were
higher due to the need for more frequent monitoring to evaluate treatment effectiveness and
prevent complications. Acarbose therapy incurred the lowest laboratory costs, consistent with
its role as an alternative therapy for postprandial hyperglycemia (Perkeni, 2015).

Based on Table 7, the total average direct medical costs per year were highest for the
metformin + glimepiride combination (IDR 628,065) and lowest for acarbose monotherapy
(IDR 281,700). Although acarbose therapy incurred the lowest costs, it was also the least
utilized due to its relatively modest efficacy in lowering HbAlc (0.5-0.8%) compared to
metformin (1.0-1.3%).

Conclusion

Outpatients with type 11 DM at Mustika Medika Hospital during January—December 2020 were
predominantly female (59.2%) and aged 46-55 years (47.4%). Metformin was the most
frequently prescribed oral antidiabetic drug.

The analysis of direct medical costs showed that metformin + glimepiride combination therapy
incurred the highest annual average direct medical cost (IDR 628,065), while acarbose
monotherapy had the lowest (IDR 281,700). Laboratory costs represented the largest
proportion of total costs, particularly for combination therapy. These findings highlight the
economic burden of type Il DM management and suggest the need for cost-effective
prescribing practices to optimize patient outcomes while minimizing healthcare expenditures.
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