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Abstract

Background: Drug inventory management in hospitals is very important to ensure the availability of safe and effective drugs,
especially within the framework of the National Health Insurance (JKN). The ABC critical index method has been recognized
as an efficient strategy for improving drug inventory control. Objective: This study aims to investigate the application of the
ABC Critical Index method in drug inventory management in hospitals, as well as to improve the overall quality of health
services. Methods: This systematic review followed the PRISMA guidelines and involved a literature search in four
databases, namely Garuda, Scopus, SpringerLink, and Google Scholar, using relevant keywords. Of the 169 articles found,
eight articles were selected to meet the criteria for further analysis. Results: This review shows that drug inventory control
can be improved through the application of the Critical Index ABC analysis method, which groups drugs into categories A,
B, and C based on their usage value and contribution to the budget. Category A drugs, despite their small number of items,
absorb the largest portion of the budget and therefore require close monitoring. In addition, the study also emphasized the
importance of integrated information systems and electronic prescription systems to improve the accuracy of stock
monitoring and reduce the risk of stock outs. Several studies also highlighted the benefits of the Economic Order Quantity
(EOQ) and Reorder Point (ROP) methods in determining the optimal order quantity and reorder time, which overall
contribute to the efficiency of hospital pharmacy logistics. Conclusion: The implementation of the ABC Critical Index
method in controlling drug inventory in hospitals can improve operational efficiency and ensure the availability of quality
drugs. Cooperation between pharmacists and hospital management is very important to ensure the effectiveness of the
control system, which in turn can improve the overall quality of health services.
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1. INTRODUCTION

Hospital pharmaceutical installations play a vital role in managing medicines and other pharmaceutical products
to ensure their availability, safety, effectiveness, and efficient use for patients (1,2). Effective pharmaceutical
management encompasses planning, procurement, storage, distribution, and inventory control, rather than
focusing solely on drug procurement (3,5). As healthcare services become more complex and patient demand
continues to increase, efficient pharmaceutical logistics management is essential to support the quality and
continuity of hospital care (4).

Drug inventory control is a key component of pharmacy management because poor inventory practices can lead
to drug shortages, expired products, and inefficient use of resources (6,7). An effective inventory control system
ensures medicine availability, improves operational efficiency, optimizes hospital budgets, and supports
financial sustainability, with pharmacists playing a central role in its implementation (8—13). Various inventory
control methods are used in healthcare facilities, including ABC, VEN, ABC-VEN, EOQ, EOI, Minimum—
Maximum Stock Level (MMSL), Fixed Order Period, Fixed Order Quantity, Two-Bin and One-Bin systems,
Safety Stock, Material Requirement Planning, Card File Systems, and computerized inventory management (14).

*Corresponding author: Santhy Charyani Putri, Master Program in Pharmacy Management, Universitas Gajah Mada, Yogyakarta, Indonesia
E-mail : satibi@ugm.ac.id

Doi :10.35451/jfm.v9i1.3687

Received : June 06, 2026, Accepted: August 04, 2026, Published: October 30, 2026

Copyright: © Santhy Charyani Putri(s). Creative Commons License This work is licensed under a Creative Commons Attribution 4.0
International License.

543


https://ejournal.medistra.ac.id/index.php/JFM
mailto:satibi@ugm.ac.id

Jurnal Farmasimed (JFM), Volume 9, Nomor 1, Tahun 2026

The ABC Ceritical Index method is an effective approach for prioritizing drug inventory based on investment
value and clinical importance (15—17). It classifies medicines into three categories: A (high priority and high
investment), B (moderate priority), and C (low priority), enabling hospitals to focus resources on medicines with
the greatest impact on patient care and cost efficiency (18). In the era of National Health Insurance (JKN), where
drug supply management has become more challenging, implementing the ABC Critical Index method can
improve inventory control, enhance operational efficiency, and ensure the continuous availability of safe and
quality medicines through effective collaboration between pharmacists and hospital management (19-21). This

study therefore aims to evaluate the application of the ABC Critical Index method in hospital drug inventory
management.

2. METHODS

Desain studi

This study employed a systematic review following the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) guidelines to evaluate hospital drug inventory management using the ABC Critical
Index method (22). A comprehensive literature search was conducted in four databases Garuda, Scopus,
SpringerLink, and Google Scholar—using the keywords “Drug Inventory Control Analysis,” “ABC Critical
Index Method,” and “Hospital,” combined with the Boolean operators AND and OR. Retrieved articles were

screened for duplicates using Zotero, and studies meeting the predefined inclusion and exclusion criteria (Table
1) were included in the review.

Table 1. Inclusion and Exclusion Criteria For Articles Reviewed

Inclusion Criteri Exclusion Criteria
Published between 2014-2024 There is no inventory control method.
Indonesian and English There is no critical index ABC analysis method.
Full-text articles available Review articles, proceedings, books, theses, and
dissertations.
Research setting at hospital health facilities in There is no inventory control method.

Indonesia
Supplies provided were pharmaceutical supplies

Study Quality Assesment

The methodological quality and risk of bias of the included studies were assessed using the Joanna Briggs
Institute (JBI) critical appraisal tool (23). The assessment covered research objectives, study design, sampling
methods, eligibility criteria, instrument validity and reliability, data collection procedures, data analysis, control
of confounding factors, and clarity of result reporting. This appraisal ensured that only high-quality, reliable, and
relevant studies were included in the review. The results of the risk of bias assessment are presented in Table 2.

Table 2. Quality assessment and risk of bias of studies included in the meta-analysis
Apaka  Apakah

Apakah

Apakah subjek h kriteria Apakah Apakah
kriteria penelitia pajana yans strategi hasil Apakah
Studi inklusi n dan n objektif Apakah untuk (outcome analisis
diukur  dan baku faktor . statistik
I (Tahun dalam tempat . mengatas  s) diukur Tota
D ublikasi sampel enelitia denga  digunaka perancu i faktor dengan yang
? dide ﬁﬁisik p N ncara nuntuk  diidentifikas erancu cara gan digunaka
. yang  menguk i? be 1YANE 4 Sudah
an dengan  dijelaska valid ur dijelaska  valid dan sesuai?
jelas? n secara dan Kondisi n? reliabel? ’
inci??
et andal? tersebut?
1 Putri et Yes Yes Yes Yes Yes Yes Yes
al., 2022 Yes 8
2 Setiawati Yes Yes Yes Yes Yes Yes Yes Yes 8
etal.,
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2020

3 Octavian Yes Yes Yes Yes Yes Yes Yes
y, M., No 7
2018

4  Wahyuni Yes Yes Yes Yes Yes Yes Yes
etal., No 7
2014

5 Khuriyah Yes Yes Yes Yes Yes Yes Yes
,LIL, No 7
2016

6  Muliana Yes Yes Yes Yes Yes Yes Yes
etal., Yes 8
2022

7 Herman Yes Yes Yes Yes Yes Yes Yes
et,al., No 7
2022

8 Susanto Yes Yes Yes Yes Yes Yes Yes
etal., Yes 8
2019

Data Extraction

Data from the eligible studies were extracted independently using a standardized form. The extracted
information included: (1) first author and year of publication; (2) study location and period; (3) study design; (4)
sample size and characteristics; and (5) outcomes related to the ABC Critical Index analysis, including the
percentage of items, percentage of investment, and investment value.

3. RESULTS

Study Characteristic

The literature search identified 169 articles from four databases: Scopus (n = 1), SpringerLink (n = 27), Google
Scholar (n = 139), and Garuda (n = 2) (Figure 1). Studies published in English or Indonesian between January 1,
2014, and November 30, 2024, were considered. After removing duplicates and screening titles, abstracts, and
eligibility criteria, eight studies were included in the systematic review.
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Identification of records through databases and registers

Records identified from:
5 Total records identified (n = 169) Records removed before screening:
5 Scopus (n=1) > Duplicate records removed (n = 2)
& SpringerLink (n = 27) Records removed for other
T Google Scholar (n = 139) reasons (n = 31)
§ Garuda (n=2)
Records screened »| Records excluded
(n=136) (n=114)
5 Reports not retrieved
2 Reports sought for retrieval »| Excluded after screening titles,
- (n=22) keywords, and abstracts
] (n=12)
O
3 :
Reports assessed for eligibility »| Reports excluded
(n=10) (n=4)
o .
Studies included in the review
® Studies identified through
3 database searching (n = 6)
o Studies identified through
=7 manual searching (n = 2)
Total studies included (n = 8)
—

The articles used all employ retrospective data taken from several different hospitals throughout Indonesia that
contain data on drug use. These articles also include the results of interviews with parties involved in drug
supply management at the hospitals concerned. Research publications between 2014 and 2022. The
characteristics of the studies included in the descriptive analysis are presented in Table 3.

Table 3. Study characteristics

No Nama penulis dan tahun Tempat Jenis data Periode data

1  Putrietal., 2022 RS Agung Jakarta Retrospektif 2020-2021

2 Setiawati et al., 2020 RS Pluit Retrospektif Mei-Oktober 2018

3 Octaviany, M., 2018 RS Meilia Retrospektif Januari-Desember 2014

4  Wahyuni et al., 2014 IFRSI Siti Khadijah Retrospektif Januari-Maret 2012
Palembang

5 Khuriyah, L.I., 2016 RSUP Dr. Retrospektif April-Mei 2015

Mohammad Hoesin

Palembang

6  Muliana et al., 2022 RS Awal Bros Batam Retrospektif Oktober 2015-September

2016
7  Herman et,al., 2022 RSI Ibnu Sina Retrospektif Februari 2021-Maret 2022
Padang
8  Susanto et al., 2019 RS XYZ Pekanbaru, Retrospektif Januari-Desember 2018
Riau

Control Of Drug Supplies

Drug inventory control is a key component of hospital pharmacy management that ensures the availability of
medicines while promoting efficient resource utilization. This systematic review analyzed eight studies on
hospital drug inventory control and found that the ABC analysis method effectively optimizes inventory
management by classifying medicines according to their consumption value and cost. This classification enables
hospitals to prioritize monitoring and control of high-value medicines, thereby improving cost efficiency and
supporting the continuity of pharmaceutical services (24,25).
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The reviewed studies also emphasize the importance of integrated information systems in drug inventory
management. Real-time monitoring of medicine use and stock levels enhances inventory accuracy, supports
evidence-based procurement planning, and reduces the risks of stockouts and overstocking (26,27).
Furthermore, the combined application of Economic Order Quantity (EOQ) and Reorder Point (ROP) methods
enables hospitals to optimize order quantities, minimize inventory-related costs, and maintain adequate drug
availability, thereby improving overall inventory management efficiency (25,28).

ABC Ciritical Index Method
The ABC Critical Index method is a very useful tool in managing drug supplies in hospitals, especially in
classifying drugs into categories A, B, and C. Each article reviewed in the hospital found different numbers of
items, as shown in Table 4.

Tabel 4. Study Result

Artikel Karakteristik data yang di Kategori
ke - ambil A B C

1 Medication use for 1 year and 9 item 106 item 617 item
questionnaire (1.23%) (14,48%) (84.29%)

2 Medication use for 6 months 76 item 559 item 1217 item
and interview (4,10%) (30,18%) (65,17%)

3 Antibiotic use for 1 year and 21 item 45 item 110 item
interview (12,72%) (27,27%) (66,67%)

4 Medication use for 3 months 37 item 96 item 47 item (26,1%)
and direct observation (20,6%) (53,3%)
accompanied by a
questionnaire

5 Chemotherapy medication use 8 item 34 item 41 item
for 2 months accompanied by (9,64%) (40,96%) (49,40%)
an interview and
questionnaire

6 Medication use for 1 year and 4 item 5 item 1 item (8,32%)
an interview (38,77%) (52,91%)

7 Medication use for 14 months 9 item 34 item 5 item (5,56%)
accompanied by observation (14,1%) (80,25%)
and an interview

8 Medication use for 1 year 62 item 619 item 1354 item
accompanied by observation (3,1%) (30,4%) (66,5%)

and an interview

Category A medicines account for approximately 70% of the pharmaceutical budget despite representing only
10-20% of total inventory items. Due to their high consumption and investment value, these medicines require
strict monitoring and effective inventory control to ensure continuous availability while minimizing costs.
Effective management of Category A medicines has been demonstrated at Awal Bros Batam Hospital, where
targeted inventory control improved pharmaceutical supply management (28).

Category B medicines account for approximately 20% of the pharmaceutical budget and 10-20% of inventory
items. Although less critical than Category A, they require regular monitoring to maintain availability and cost
efficiency. In contrast, Category C medicines represent 60—80% of inventory items but consume only about 10%
of the budget. Despite their low investment and usage value, appropriate inventory management remains
essential to prevent overstocking and unnecessary waste. The ABC Critical Index method classifies medicines
according to their usage, investment value, and level of criticality, enabling hospitals to prioritize inventory
management. Category A medicines require the highest level of control because of their substantial impact on
patient care and hospital expenditure, whereas Category C medicines may be stocked more conservatively to

547



Jurnal Farmasimed (JFM), Volume 9, Nomor 1, Tahun 2026

optimize resource utilization. This approach supports efficient budget allocation, reduces the risk of stockouts,
and improves the overall quality of pharmaceutical services (29,30).

Table 5. Drug groups based on ABC critical index analysis

Penulis Grup CIS Item total Persentatse  Nilai investasi Persentase
item (%) (Rp) investasi
(%)
Putri et al., A 9.5-12 9 1.23 2,354,717,736 28.94
2022 B 6.5-9.4 106 14.48 2,753,521,764 33.84
C 4-6.4 617 84.29 3,028,906,380 37.22
Setiawati et A 9.5-12 76 4.10 7,203,645,473 19.73
al., 2020 B 6.5-9.4 559 30.18 23,933,229,090 65.54
C 4-6.4 1217 65.17 5,380,898,867 14.74
Octaviany et A 9.5-12 10 12.72 2,114,748,870 39.91
al., 2018 B 6.5-9.4 45 27.27 2,380,506,460 44.92
C 4-6.4 110 66.67 803,183,274 15.17
Wahyuni et A 9.5-12 37 20.5 424,029,377 79
al., 2014 B 6.5-9.4 97 53.3 90,423,248 17
C 4-6.4 47 26.1 23,344,380 4
Khuriyahet A 9.5-12 8 9.64 12,472,877,428 37.22
al., 2016 B 6.5-9.4 34 40.96 19,070,269,961 56.91
C 4-6.4 41 49.40 1,966,678,968 5.8
Muliana et A 9.5-12 4 40 93,283,694,43 38.77
al., 2022 B 6.5-9.4 5 50 127,306,102,92 52.91
C 4-6.4 1 10 20,008,009,15 8.32
Herman et A 9.5-12 9 14.1 4,835,967,190 54.87
al., 2022 B 6.5-9.4 34 80.25 27,350,027,380 44.87
C 4-6.4 5 5.56 1,894,564,000 0.26
Susanto et A 9.5-12 62 3.1 26,907,367,588 70
al., 2019 B 6.5-9.4 619 30.4 7,658,578,148 20
C 4-6.4 1354 66.5 3,855,565,755 10

Across the reviewed studies, Category A medicines represented only a small proportion of total inventory
(approximately 1-10%) but accounted for the majority of drug usage and investment, highlighting their priority
in inventory management. For example, Putri et al. (2022) reported that Category A comprised only 1.23% of
items yet contributed 28.94% of the total investment value, whereas Category C accounted for 84.29% of items
but only 37.22% of the investment value (31). These differences likely reflect variations in hospital formularies,
prescribing patterns, and inventory management practices. Overall, ABC Critical Index analysis enables
hospitals to prioritize procurement and monitoring of high-value, high-impact medicines, thereby improving
drug availability, enhancing patient safety, and optimizing resource allocation and operational costs.

DISCUSSION

The reviewed studies indicate that integrating information systems into drug inventory management improves
the accuracy of stock monitoring, reduces the risks of stockouts and overstocking, and enhances overall cost
efficiency. These findings are consistent with previous studies in developing countries, which highlight the value
of real-time inventory monitoring and electronic prescribing systems in strengthening pharmaceutical logistics
(33). Compared with manual systems, digital inventory management enables faster and more accurate responses
to drug demand by minimizing recording delays and data entry errors, thereby improving medicine availability
and continuity of patient care (34,35).

Further analysis demonstrates that although Category A medicines comprise a relatively small proportion of

inventory items, they account for the largest share of pharmaceutical expenditure and therefore require the
strictest inventory control. This finding is consistent with international evidence showing that 10-20% of
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medicine items typically account for 70-80% of hospital drug costs (36). In contrast, Categories B and C include
a larger number of items but contribute less to total expenditure because they mainly consist of lower-cost
medicines (37, 29, 40). These findings confirm that the ABC Critical Index method is an effective tool for
prioritizing inventory management, optimizing resource allocation, and ensuring the availability of high-impact
medicines in hospitals (38, 41).

This review has several limitations. Only eight studies met the inclusion criteria, which may limit the
generalizability of the findings. In addition, most included studies used retrospective designs, potentially
introducing reporting bias. Furthermore, few studies evaluated the integration of the ABC Critical Index method
with complementary inventory management approaches, such as Economic Order Quantity (EOQ), Reorder
Point (ROP), or digital information systems. Future research involving larger samples, prospective designs, and
integrated inventory management strategies is needed to provide stronger evidence for improving hospital
pharmaceutical inventory control.

4. CONCLUSION

The reviewed studies indicate that although Category C medicines comprise the largest proportion of inventory
items, they account for only a small share of the pharmaceutical budget, highlighting the need for efficient
inventory management to prevent waste while maintaining availability. Overall, the findings demonstrate that the
ABC Critical Index method is an effective tool for prioritizing drug procurement and inventory control, ensuring
the continuous availability of essential medicines, optimizing budget utilization, and improving the quality and
efficiency of hospital pharmaceutical services.
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