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 Drug supply management is vital for healthcare providers, including 

hospitals, since ineffective management can lead to losses, i.e., increased 

costs of drug supply and disruptions to pharmaceutical services. 

Therefore, drug supply management must be carried out effectively, in a 

multidisciplinary way, and be well-coordinated. Against this background, 

a study was conducted on drug supply management in the pharmacy 

warehouse of the regional public hospital of Muntilan Subdistrict, Central 

Java Province, Indonesia, to examine its effectiveness and efficiency. An 

examination was carried out by determining the conformity percentage of 

each indicator of drug supply management with the actual conditions of 

the hospital where this study took place. It is a non-experimental 

descriptive observational study in which the quantitative data were 

obtained retrospectively by observing and tracing documents on the 

process of drug supply management, i.e., selection, planning, 

procurement, storage, and distribution, at the pharmacy warehouse from 

November 2020 to February 2021. Obtained data were then analyzed with 

indicators of effectiveness and efficiency of drug supply management by 

the Indonesian Ministry of Health and a hospital indicator as a 

complement. The results of this study found that the conformity 

percentage of drug selection was 85 percent; while drug planning was 

101.32 percent for budgets and 107.73 percent for the number of drug 

types; drug procurement was 10.95 percent for allocated budgets, 0 

percent for incorrect invoices, and 5.5 times for delayed payments; drug 

storage was 100 percent for drugs listed on stock cards, 7 times for Turn 

Over Ratio, 0.1 percent for expired and damaged drugs, and 17.94 percent 

for dead stocks; and drug distribution was 94.63 percent for serviced 

drugs. It can be concluded that the process of selection, procurement, and 

storage shows conformity; in contrast, both planning and distribution 

processes were not found to conform. This study suggested referring to an 

e-catalogue to improve the planning process, while better supervision and 

control is required to improve the process of drug storage and distribution 

in the pharmacy warehouse. 
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1. INTRODUCTION 

Drug supply management is vital for healthcare providers, including hospitals, since ineffective 

management leads to serious loss, i.e. increased cost of drug supply and disruption of pharmaceutical 

services [1]. In the pharmacy warehouse, drug supply management involves a cycle of activities, from 

selection, planning, procurement, storage, and distribution required in all activities of pharmaceutical 

services [2]. A pharmacist is directly responsible for the drug supply to the healthcare providers, thus the 

entire series of management activities can ensure the quality, safety, and benefit of pharmaceutical services 

in accordance with applicable regulations [3]. The indicators of drug supply management are primarily 

meant to monitor, evaluate, and improve the quality of management. To obtain better results, the indicators 

should be valid, specific, and sensitive. A standard of pharmaceutical services is a benchmark implemented 

as a guideline for pharmaceutical personnel to provide service in the hospital [4]. In accordance with the 

Regulation of the Minister of Health of the Republic of Indonesia number 72 of 2016, pharmaceutical 

services in the hospital consist of two activities, namely: clinical pharmacy services and drug supply 

management. Clinical pharmacy services describe a direct service by a pharmacist to patients to improve 

therapeutic outcomes and minimize the risk of drug side effects [5]. The services are aimed to achieve 

patient safety and to ensure their quality of life. Meanwhile, drug supply management is a vital component 

in the overall function of the hospital [6]. The aim of this management is to assure that required drugs are 

available at any time in guaranteed quality, sufficient quantity, and affordable price to support the services. 

Drug supply management must be carried out effectively, in a multidisciplinary way, and be well-

coordinated to achieve good and proper quality [7]. Against this background, an observational study was 

carried out on drug supply management in the pharmacy warehouse of the regional public hospital of 

Muntilan Subdistrict, Central Java Province, Indonesia to assess its effectiveness and efficiency. The 

examination was conducted by determining the conformity percentage of each indicator of drug supply 

management with the actual conditions of the hospital where this study took place. 

 

2. MATERIAL AND METHODS 

This is a non-experimental descriptive study in which its quantitative data were obtained retrospectively by 

observing and tracing documents on drug supply management activities, i.e., selection, planning, 

procurement, storage, and distribution, at the pharmacy warehouse from November 2020 to February 2021. 

All data obtained were analyzed and described to determine the effectiveness and efficiency. The measuring 

instruments used in this study include: 

1. Indicators of effectiveness and efficiency of drug supply management by the Indonesian Ministry of 

Health (8), and a hospital indicator taken from a previous study as a complement [9]. 

2. Hospital formulary and hospital reports including: drug stock; drug planning; drug purchase; 

hospital drug management budget; and hospital budget, stock cards, invoices, cost of purchase, drug orders, 

and a list of damaged, expired drugs, and unused drugs; drugs serviced; and prescribed drugs. 

Table 1 presents a list of formulas for each parameter of drug supply management activities applied in the 

pharmacy warehouse of the regional public hospital of Muntilan. 

 

Table 1. A List of Formula for Each Indicator of Drug Management Supply in the Pharmacy Warehouse of 

the Regional Public Hospital of Muntilan [8], [9] 

Indicators Formula Standard 

Selection 

𝑍 =
𝑋

𝑌
 𝑥 100 % 

X = number of available drug types 

Y = number of drug types listed in the hospital formulary 

100% 

https://www.teikyomedicaljournal.com/


   ISSN: 03875547 

Volume 44, Issue 06, December, 2021 

  

2299 
 

Planning 

𝑍 =
𝑋

𝑌
 𝑥 100 % 

X = available budgets in drug planning 

Y = required budgets in drug planning 

 

100% 

𝑍 =
𝑋

𝑌
 𝑥 100 % 

X = number of drug types in drug planning 

Y = number of drug types in real use 

100% 

Procurement 

𝑍 =
𝑋

𝑌
 𝑥 100 % 

X = required budgets in drug procurement  

Y = available budgets in drug procurement 

 

30 - 40% 

𝑍 =
𝑋

𝑌
 𝑥 100 % 

X = number of incorrect invoices 

Y = number of received invoices 

 

0% 

𝑍 =
𝑋

𝑌
  

X = Difference between payment date and due date (days) 

Y = Due date 

0 - 25 

Storage 

𝑍 =
𝑋

𝑌
 𝑥 100 % 

X = number of drug types listed on stock card 

Y = number of drug types in real use  

 

100% 

𝑇𝑂𝑅 =
𝑋1 +  𝑌 −  𝑋2

𝑋3
  

X1 = beginning inventory 

X2 = ending inventory  

X3 = average inventory   

Y = purchase 

 

10 - 23 times 

𝑋 =
𝐴

𝐵
 𝑥 100% 

A = number of damaged or expired drugs 

B = number of stock-takings 

 

 

≤ 0,2% 

𝑋 =
𝐴

𝐵
 𝑥 100% 

A = number of one-year-unused drug types 

B = number of available drug types  

0% 
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Distribution 

𝑋 =
𝐴

𝐵
 𝑥 100% 

A = number of serviced drug types 

B = number of prescribed drug types 

100% 

 

3. RESULTS 

 

3.1 Selection 

The conformity percentage of available drug types with the types listed in the hospital formulary of the 

regional public hospital of Muntilan was 85 percent, meaning it was in accordance with the standard. 

According to the Regulation of the Indonesian Ministry of Health, a good percentage of available drug 

types in comparison with the drug types listed in the hospital formulary ranges from 80 – 100 percent. Table 

2 shows details of the conformity percentage of available drug types with those listed in the hospital 

formulary. 

 

Table 2. Conformity Percentage of Available Drug Types at the Pharmacy Warehouse of the Regional 

Public Hospital of Muntilan with the Hospital Formulary 

Description Values (n) Conformity (%) Standard (%) 

Number of drug types available in the pharmacy 

warehouse 
562 

85 80 – 100 Number of drug types listed in the hospital formulary 569 

Number of drug types available in the pharmacy 

warehouse and listed in the hospital formulary 
484 

 

3.2 Planning 

3.2.1 Conformity Percentage of Available Budgets with Required Budgets 

The conformity percentage of available budgets with required budgets in drug planning was found to be 

101.32 percent or greater than the standard, meaning ineffective. The budgets in drug planning were 

considered effective if reaching 100 percent (9). Table 3 shows the conformity percentage of available 

budgets with required budgets at the pharmacy warehouse of the regional public hospital of Muntilan. 

 

Table 3. Conformity Percentage of Available Budgets with Required Budgets at the Pharmacy Warehouse 

of the Regional Public Hospital of Muntilan, Indonesia 

Description Values (IDR) Conformity (%) Standard (%) 

Available budgets in drug planning  10,504,041,045  
101.32 100 

Required budgets in drug planning 10,366,583,085 

 

3.2.2 Conformity Percentage of Drug Planning with the Actual Use for Each Drug Type 

It was also reported that the conformity percentage of drug planning with the actual use for each drug type 

in the pharmacy warehouse of the regional public hospital of Muntilan was 107.73 percent, which is 

ineffective. Similar to the previous indicator, namely available budgets with required budgets, a good 

conformity of drug planning with actual use for each drug type was effective at 100 percent (9). 

 

Table 4. Conformity Percentage of Drug Planning with the Actual Use for Each Drug Type at the 

Pharmacy Warehouse of the Regional Public Hospital of Muntilan 

Description Values (n) Conformity (%) Standard (%) 

https://www.teikyomedicaljournal.com/
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Number of drug types in drug planning 641 
107.73 100 

Number of drug types in real use 595 

 

3.3 Procurement 

3.3.1 Percentage of Allocated Budgets for Drug Procurement 

In terms of allocated budgets for drug procurement, it was reported that the regional public hospital of 

Muntilan achieves 10.95 percent. This demonstrates that it does not meet the standard value of drug 

procurement, which is 30 – 40% of the total hospital budget (9). 

 

Table 5. Percentage of Budget Allocations for Drug Procurement at the Pharmacy Warehouse of the 

Regional Public Hospital of Muntilan 

Description Values (IDR) Conformity (%) Standard (%) 

Allocated budgets for drug procurement 10,504,041,045 
10.95 30 – 40 

Real budgets for drug procurement 95,916,473,164 

 

3.3.2 Frequency of Incorrect Invoices 

The Regional public hospital of Muntilan had no report of incorrect invoices since the invoices were 

immediately returned to drug distributors or suppliers if there were any errors. 

 

3.3.3 Frequency of Delayed Payment at the Due Date 

The average length of time for invoice payment of the pharmacy warehouse was 47 days with a due date of 

60 days and average delayed payment of 14 days. According to data shown in Table 6, the result for the 

frequency of delayed payment at the due date was 5.5 times, meaning appropriate. The ideal value as an 

indicator of delayed payment ranges from 0 – 25 times (9). 

 

Table 6. Conformity Frequency of Delayed Payment at the Due Date at the Pharmacy Warehouse of the 

Regional Public Hospital of Muntilan 

Description Values (days) Conformity Standard 

Difference on payment date and due date 333 
5.5 0 – 25 

Due date 60 

 

3.4 Storage 

3.4.1 Conformity Percentage of Drug Type Listed on the Stock Card with the Actual Use 

The conformity percentage of the drug type listed on the stock card with the actual use at the pharmacy 

warehouse of the regional public hospital of Muntilan, as shown in Table 7, was in accordance with the 

standard value, which is 100 percent. 

 

Table 7. Conformity Percentage of Drug Types Listed on the Stock Card with Real Use at the Regional 

Public Hospital of Muntilan, Indonesia 

Description Values (n) Conformity (%) Standard (%) 

Number of drug types listed on the stock card  216 
100 100 

Number of drug types in real use 216 

 

3.4.2 Turn Over Ratio (TOR) 

The TOR value of the pharmacy warehouse of the regional public hospital of Muntilan was still low or 

below the standardized value (10 - 23), as shown in Table 8. This shows that the amount of the inventory 
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value has not been efficient economically and may likely incur a loss. 

 

Table 8. Turn Over Ratio of the Regional Public Hospital of Muntilan, Indonesia 

*X1 (IDR) Y (IDR) **X2 (IDR) ***X3(IDR) CGS (IDR) TOR STD 

2,348,458,997 10,504,041,045 1,608,550,507 1,608,550,507 11,243,949,535 7x 10-23 

*X1  = Beginning Inventory 

**X2  = Ending Inventory 

***X3  = Average Inventory 

Y  = Purchase 

CGS = Cost of Goods Sold 

TOR  = Turn Over Ratio 

STD  = Standard 

 

3.4.3 Conformity Percentage of Damaged or Expired Drugs 

In terms of the conformity percentage of damaged and/or expired drugs, the pharmacy warehouse of the 

regional public hospital of Muntilan has a value of 0.01 percent, in accordance with the standard (as shown 

in Table 9). The effective percentage to determine the efficiency of hospital losses due to damaged or 

expired drugs was less than or equal to 0.2 percent (9). 

 

Table 9. Conformity Percentage of Damaged or Expired Drugs at the Pharmacy Warehouse of the Regional 

Public Hospital of Muntilan 

Description Values (IDR) Conformity (%) Standard (%) 

Values of Expired Drugs 18,998,446 
0.01 ≤ 0.2% 

Values of Stock-taking at the End of Year 10,504,041,045 

 

3.4.4 Conformity Percentage of Dead Stock 

Table 10 indicates that the conformity percentage of dead stock is not in accordance with the standard. An 

ideal percentage to determine efficiency in the dead stock management of drugs in the hospital is 0 percent 

(9). 

 

Table 10. Conformity Percentage of Dead Stock at the Pharmacy Warehouse of the Regional Public 

Hospital of Muntilan, Indonesia 

Description Values (n) Conformity (%) Standard (%) 

Number of Unused Drug Types in a Year 115 
17.94 0 

Number of Available Drugs 641 

 

3.5 Distribution 

No significant losses were found regarding drug distribution at the pharmacy warehouse of the regional 

public hospital of Muntilan (shown in Table 11), even though the ideal conformity percentage of drug 

distribution was 100 percent. 

 

Table 11. Conformity Percentage of Drug Distribution of the Pharmacy Warehouse of the Regional Public 

Hospital of Muntilan 

Description Values (n) Conformity (%) Standard (%) 

Number of Serviced Drug Types 4,445 
94.63 100 

Number of Prescribed Drug Types 4,697 
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4. DISCUSSION 

Drug supply management is an essential aspect of hospital management in providing overall health services. 

Management inefficiency and ineffectiveness will have a negative impact on the hospital either medically, 

socially, or economically. The hospital’s pharmaceutical services are the main revenue center along with 

supporting services. The most essential component of pharmaceutical services is to optimize the use of 

drugs, including planning to ensure availability, safety, and effective use of drugs. If the pharmaceutical 

supply problems are not managed carefully and responsibly, it can be predicted that revenue will decrease. 

This is why the aim of this study was to examine effectiveness and efficiency of drug supply management 

in the pharmacy warehouse of the regional public hospital of Muntilan Subdistrict, Central Java Province, 

Indonesia. Technically, this field study was carried out by examining the conformity percentage of each 

drug supply management indicator with actual conditions in the hospital. 

 

4.1 Selection 

It was reported that the drug selection process in the pharmacy warehouse of the regional public hospital of 

Muntilan was in accordance with the Regulation of the Indonesian Ministry of Health. The Pharmaceutical 

and Therapy Committee of the hospital plays a key role in the drug selection process and carries out the 

process once every year. Additionally, an evaluation is also carried out if there are any required drugs not 

yet listed in the hospital formulary. Unlisted drugs can be resolved by resubmitting a list of required drugs 

in the hospital formulary. 

 

4.2 Planning 

Regarding the conformity percentage of available budgets with required budgets in the drug planning 

process of the pharmacy warehouse of the regional public hospital of Muntilan, it was reported that 

available budgets are greater than required. It was because the budgets were referred to the needs of the 

hospital in the previous year. Since the hospital took control of the drug selection process in accordance 

with the Indonesian national formulary, the number of drugs not listed in the formulary was limited. Only 

drugs with scientific evidence were listed in the hospital formulary and approved by the Pharmaceutical and 

Therapy Committee and its officials. To make the budgets more effective and efficient, it is suggested to 

refer to an e-catalogue. Although the available budgets of the hospital were greater than the required ones, 

this study confirmed that available budgets were still sufficient as they meet the pharmaceutical needs of the 

hospital. The findings of this study also confirmed that the conformity percentage of planning with actual 

use for each drug type in the hospital was ineffective. This was because there was an accumulation of drugs 

in the department of pharmacy service and pharmacy warehouse; therefore there was no drug planning. Due 

to this, the available budgets of the hospital pharmacy are greater than required. 

 

4.3 Procurement 

4.3.1 Percentage of Allocated Budgets for Drug Procurement 

The percentage of allocated budgets for drug procurement in the pharmacy warehouse of the regional public 

hospital of Muntilan to its pharmacy was 10.95 percent lower than the standard (30 – 40 percent). This was 

due to fluctuations in the need for numbers and types of drug affecting the estimation of allocated budgets 

for drug procurement. 

 

4.3.2 Frequency of Incorrect Invoices 

In the pharmacy warehouse of the regional public hospital of Muntilan, the frequency of incorrect invoices 

was not documented. This was because incorrect invoices were immediately returned to distributors or 

suppliers. Payment would only be made if the invoices had been corrected by distributors or suppliers, and 

correct invoices were submitted to the hospital. Additionally, the number of incorrect invoices was minimal 
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and did not occur every month as the prescription process complied with the standard procedures. 

 

4.3.3 Frequency of Delayed Payment at the Due Date 

Frequency of delayed payment of the pharmacy warehouse of the regional public hospital of Muntilan at the 

due date was appropriate or still in the standard range (0 – 25 times). In most cases, delayed invoice 

payment was due to drugs or other pharmaceutical preparations ordered by the hospital not yet completed, 

incorrect invoices, and no revision of incorrect invoices. 

 

4.4 Storage 

4.4.1 Conformity Percentage of Drug Type Listed on the Stock Card with Actual Use 

The conformity percentage of drug type listed on the stock card with the actual use in the pharmacy 

warehouse of the regional public hospital of Muntilan was found to be efficient. The data were obtained 

directly by matching the physical number of drug types listed on the stock card with the actual use. The 

physical accuracy of the number of drugs with the stock cards was always correct as pharmaceutical 

personnel routinely check the number of drugs with the stock cards in the pharmacy warehouse. 

 

4.4.2 Turn Over Ratio (TOR) 

The TOR value of the pharmacy warehouse of the regional public hospital of Muntilan was still low. This 

demonstrates that the inventory value is not yet efficient economically. Losses that might occur include the 

need for a larger drug storage room and the risk of drugs being stockpiled and damaged. Commonly, factors 

that cause TOR to be ineffective were due to disease pattern, a decrease in the rate of patient visits to the 

hospital, and the lack of communication between personnel in the pharmacy warehouse and other health 

workers which can result in drug accumulation. 

 

4.4.3 Conformity Percentage of Damaged or Expired Drugs 

The conformity percentage of damaged and expired drugs in the pharmacy warehouse of the regional public 

hospital of Muntilan was 0.01 percent, or in accordance with the standard. The minimal occurrence of 

damaged or expired drugs in the pharmacy warehouse was because the procurement process of drugs and 

other pharmaceutical preparations is very concerned with their expiration date. Technically, the expiry date 

for purchasing them ranges from 1 to 2 years from the date of purchase. 

 

4.4.4 Conformity Percentage of Dead Stock 

The conformity percentage of dead stock in the pharmacy warehouse of the regional public hospital of 

Muntilan was 17.94 or greater than the standard, meaning inappropriate. It suggested that better control in 

drug distribution is essential in the pharmacy warehouse. Dead stock might cause financial losses and 

damaged drugs can lead to passed expiry dates. Factors that cause dead stock in the pharmacy warehouse 

included: changes in brand, doctors no longer prescribing certain drugs, fluctuating disease trends, and 

drugs that should be available in the pharmacy warehouse but were not used in pharmaceutical services 

(drugs for rabies, as an example). 

 

4.5 Distribution 

In terms of drug distribution, it was confirmed that the pharmacy warehouse of the regional public hospital 

of Muntilan has a value of 94.63 percent. This means that better supervision and control over drug storage 

and the distribution process in the pharmacy warehouse was essential. The main obstacles to distribution 

included: drugs not available in the department, the distribution process from pharmacy warehouse to 

pharmaceutical service department was a bit long, doctors’ prescriptions could not be clearly read, new 

drugs written for the first time by doctors that previously have never been provided by the hospital.  

https://www.teikyomedicaljournal.com/


   ISSN: 03875547 

Volume 44, Issue 06, December, 2021 

  

2305 
 

5. ACKNOWLEGEMENTS 

The authors would like to thank the School of Pharmacy and The Institute for Research, Publication and 

Community Service of the Universitas Muhammadiyah Yogyakarta. 

 

Research Ethics 

The protocols of this study were officially approved by the Research Ethics Committee (KEPK) of The 

Faculty of Medicine and Health Sciences (FKIK) of Universitas Muhammadiyah Yogyakarta (No. 260/EC-

KEPK FKIK UMY/X/2020). 

 

Declaration of Competing Interests 

The authors declare no conflicts of interests relative to this study. 

 

6. REFERENCES 

[1] Alawdi, S., & Solanki, A. B. . (2021). Mucoadhesive Drug Delivery Systems: A Review of Recent 

Developments. Journal of Scientific Research in Medical and Biological Sciences, 2(1), 50-64. 

https://doi.org/10.47631/jsrmbs.v2i1.213 

 

[2] Zachariah S, Hill A, Thomas D, Al Ahdab OG, Buffington D. Rational Drug Use, Formulary 

Management, Pharmaceutical Care/Medication Therapy Management/Pharmacists’ Patient Care Process. 

In: Clinical Pharmacy Education, Practice and Research. Elsevier; 2019. p. 59–77.  

 

[3] Ghozali MT, Abdissalam E. The Evaluation of Clinical Pharmacy services Performance at 

Community Health centers of sebatik island regency of Nunukan province of north Kalimantan (Indonesia-

Malaysia Border). Research Journal of Pharmacy and Technology. 2020;13(7):3187–92.  

 

[4] Trianengsih AT, Hardisman H, Almasdy D. Implementasi Permenkes nomor 72 tahun 2016 tentang 

standar pelayanan kefarmasian di rumah sakit terhadap tatakelola SDM instalasi farmasi RSU Mayjen HA 

Thalib Kerinci tahun 2018. Jurnal Kesehatan Andalas. 2019;8(2):356–65.  

 

[5] Yuniar Y, Prayitno L, Prihartini N, Herman MJ. The implementation of pharmaceutical services 

standard in 43 hospitals in Indonesia. Enfermería Clínica. 2020;30:192–6.  

 

[6] Maffre I, Leguelinel-Blache G, Soulairol I. A systematic review of clinical pharmacy services in 

pediatric inpatients. Drugs & Therapy Perspectives. 2021;1–13.  

 

[7] Ahmed, M. M. E. (2021). Car-T Cell Therapy: Current Advances and Future Research Possibilities. 

Journal of Scientific Research in Medical and Biological Sciences, 2(2), 86-116. 

https://doi.org/10.47631/jsrmbs.v2i2.234 

 

[8] Baporikar N, Kaloia DS. Supply Chain Management Perspective on Shortages in Drugs Sourcing. 

International Journal of Applied Logistics (IJAL). 2020;10(2):62–85.  

 

[9] Dixit A, Routroy S, Dubey SK. Development of supply chain value stream map for government-

supported drug distribution system. International Journal of Quality & Reliability Management. 2021;  

 

[10] Depkes RI. Pedoman Pengelolaan Perbekalan Farmasi di Rumah Sakit. Direktorat Jenderal 

Binakefarmasian dan Alat Kesehatan RI. 2010;  



M. T. Ghozali, A. Darayani and D. N. Latifah, 2021                                                    Teikyo Medical Journal 

 

2306 
 

[11] Pudjaningsih D. Pengembangan Indikator Efisiensi Pengelolaan Obat di Farmasi Rumah Sakit. 

Jurnal Logika. 2006;3(1).  

https://www.teikyomedicaljournal.com/

