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ABSTRACT

IntroducƟon: The hospital’s pharmacy is one of the
most heavily used therapeuƟc services and one of the
few places where a significant amount of money is spent
on recurrent purchases. This underlines the need of
strategically planning, creaƟng, and arranging the pharmacy
to ensure effecƟve clinical and administraƟve services.
Materials and Methods:Inventory control techniques like
ABC, VEDandABC-VEDmatrix analysiswere used to evaluate
the annual drug expenditure at drug store of Government
Medical College & Hospital Jalgaon for the financial year
2019-20. Results:Total number of drugs in inventory in
Government Medical College & Hospital Jalgaon in the year
2019-20 were 334 and the annual drug expenditure was
54040462/-. Category A comprised of 49 drugs (14.7%) for
which annual drug expenditure was 37286500/- i.e. 69%.
87 drugs (26%) accounƟng to 11324859/- (20.96%) were
classified as category B drugs. Category C drugs included 198
drugs comprising 59.3% of total inventory and consumed
5429103/- i.e. 10.05% of total annual drug expenditure.
39 drugs (11.7%) were classified into vital/V category which
accounted for 15257089/- i.e. 28.23% of annual drug
expenditure, while essenƟal/E category included 127 (38%)
drugs for which 30161684/- (55.81%) was incurred for their
procurement. 168 (50.3%) drugs accounƟng to 8621689/-
(15.95% of total annual drug expenditure). Conclusion:The
applicaƟon of inventory control strategies such as ABC,
VED, and the ABC-VED Matrix will help in significant
improvements in paƟent care.

KEYWORDS: ABC, VED, ABC-VED matrix, annual drug expen-
diture.

INTRODUCTION:

Purchasing materials and supplies, including pharmaceu-
Ɵcals, accounts for around a third of the yearly hospital bud-

get. [1] The hospital’s pharmacy is one of the most heavily
used therapeuƟc services and one of the few places where
a significant amount of money is spent on recurrent pur-
chases. This underlines the need of strategically planning,
creaƟng, and arranging the pharmacy to ensure effecƟve
clinical and administraƟve services. [2] The purpose of the
hospital supply system is to guarantee that there is enough
stock of the needed commodiƟes to ensure that all essen-
Ɵal things are available at all Ɵmes.According to a research
done by India’s Department of Personnel and AdministraƟve
Reforms, not only is the quanƟty of medicaƟons received
insufficient, but the supply is also inconsistent. Even simple
medicaƟons are in short supply and will be for some Ɵme.
[3] A great majority of the reasons for the non-availability
of even basic medicaƟons in third-world countries are con-
nected to materials management. According to a research
from a 1,500-bed state-funded hospital, review and con-
trolmechanisms for pricey pharmaceuƟcals saved the facility
roughly 20%. [4]

In a growing country like India, inventory control in
hospital pharmacies is criƟcal. Because resources are
limited, it is criƟcal to make the best use of what is
available. More paƟents can be served with the current
medicaƟon budget if reasonable drug usage and improved
drug management procedures are followed. It is criƟcal
that health managers employ scienƟfic methodologies to
opƟmize their investment returns at the lowest possible
cost. [4]

Drug inventory management emphasizes cost reducƟon
and increased efficiency. Each thingmay be considered vital,
and there is a presumed need to provide extremely high
service standards. There’s no doubƟng that stocking hospital
drugs and supplies is costly and Ɵme-consuming, and
introducing improvements to such significant cost drivers
- which account for 30-40% of a hospital’s budget - may
result in significant savings. [5] As a result, a hospital
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materials manager must design effecƟve inventory system
regulaƟons that assure the hospital’s capacity to saƟsfy
emergency demand situaƟons as well as rouƟne operaƟon
requirements. [6] However, monitoring every medicine used
throughout the health system is both impracƟcable and
unnecessary.

Priority is given to high-cost, high-volume medicaƟons,
whose intervenƟon is most likely to have the largest
therapeuƟc and economic impact. It’s criƟcal to start with
the most expensive pharmaceuƟcal items, which account
for the majority of the budget, and then devise a plan to
invesƟgate and idenƟfy their usage paƩerns. The analysis
of use paƩerns will aid in the development of suitable
remedial acƟons. ABC analysis is a widely uƟlized approach
for idenƟfying issues that require more aƩenƟon for control.
[7–9]

The ABC approach of categorizing things or operaƟons
according to their perceived significance is called ABC
analysis. It’s also known as ”separaƟng the important few
from the inconsequenƟal many” since a small number of
contributors account for the bulk of the impacts in any group
of objects that parƟcipate to a common effect. The items
are divided into three categories according to the analysis:
the first 10-15 percent of the goods account for roughly
70% of the total value (cost), 20-25 percent are category B
items accounƟng for another 20% of the total value, and the
remainder 65-70 percent are category C items accounƟng for
only 10% of the combined worth. [10]

The disadvantage of ABC classificaƟon is that it only con-
siders the item’s monetary worth and rate of consumpƟon.
In a hospital, a low-cost item that is consumed may be
extremely important or even lifesaving. Because they are
not in category A, their significance cannot be neglected. As
a result, the criƟcality of the components is another aspect
to consider. [11]

The VED analysis is based on the item’s significance level
and shortage cost. The things might be categorised into
three groups based on their criƟcality: vital, essenƟal, and
desirable. When important pharmaceuƟcals are unavail-
able, even for a short Ɵme, there might be major funcƟonal
disrupƟons in hospital paƟent care services. The hospital’s
ability to funcƟon canbeharmed if vital products are unavail-
able for more than some few days or a week. Even if the lack
of desirable commodiƟes endures, it will have no negaƟve
impact on healthcare or hospital operaƟons. [12]

To develop meaningful control over material sources, a
mixture of ABC and VED analysis (ABC-VED matrix) might be
beneficial. All essenƟal and costly things fall within Category
I. (AV, BV, CV, AE, AD). The remaining products from the E and
B groupings fall under Category II (BE, CE, BD). The things in
Category III are both aƩracƟve and affordable (CD). [4]

The current study used an ABC, VED, and ABC-VED matrix
analysis of the pharmacy store at Government Medical
College& hospital, Jalgaon a 456-bedded terƟary care

teaching, research, and referral health center serving the
Jalgaon district and surrounding areas of Maharashtra state
to determine the medicaƟon categories that required more
rigorousmonitoring. The study’s parƟcular goalswere to: (1)
assess the yearly consumpƟon of pharmaceuƟcal products
and expenditures for 2007-08, (2) develop a priority system
that relies on ABC and VED and ABC-VED cross - tabulaƟon,
and (3) determine the item categories that required more
supervisory oversight.

MATERIALS AND METHODS

For the financial year 2019-20, staƟsƟcs on yearly con-
sumpƟon and expenditure for each pharmaceuƟcal item
were collected. The informaƟon was subsequently entered
into an MS Excel spreadsheet. MS Excel staƟsƟcal funcƟons
were used for the staƟsƟcal analysis.

ABC analysis

Individual item yearly expenditures were ordered in
descending order. The total cost of all the products was
determined. We calculated the cumulaƟve percentage
of spending and the cumulaƟve percentage of goods.
Following that, the list was separated into three categories:
A, B, and C, based on the cumulaƟve cost percentages of
70%, 20%, and 10%, respecƟvely. [4]

VED analysis

All of the given items were classified into vital (V),
essenƟal (E), and desired (D) categories for the VED criƟcality
analysis. The V category featured goods thatwere absolutely
necessary for the paƟents’ lives and that had to be available
at all Ɵmes. The E group contained products with a lesser
criƟcality demand and those that could be provided at the
hospital. The remaining items in theDgroupwere thosewith
the lowest criƟcality and their absencewould not be harmful
to the paƟents’ health. [4] A group of physicians, surgeons,
paediatricians, and pharmacists discussed the VED status of
each item and provided jusƟficaƟons.

ABC-VED matrix analysis

By combining the ABC and VED analyses, the ABC-VED
matrix was created. Three categories emerged from the
resulƟng combinaƟon (I, II and III). The entries in Category
I came from the subcategories AV, AE, AD, BV, and CV. The
BE, CE, and BD subcategories made up category II, while the
rest of the CD subcategory made up category III. The first
alphabet in these subcategories represents its posiƟon in
the ABC analysis, whereas the second alphabet denotes its
posiƟon in the VED analysis. [4]

The study was iniƟated aŌer taking ethics commiƩee
approval from InsƟtuƟonal Ethics CommiƩee, Government
Medical College& Hospital, Jalgaon.

The flow of conduct of study is depicted in Figure 1

[Figure 1 about here.]
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RESULTS:

Total number of drugs in inventory inGovernmentMedical
College & Hospital Jalgaon in the year 2019-20 were
334 and the annual drug expenditure was 54040462/-.
Category A comprised of 49 drugs (14.7%) for which annual
drug expenditure was 37286500/- i.e. 69%. 87 drugs
(26%) accounƟng to 11324859/- (20.96%) were classified
as category B drugs. Category C drugs included 198
drugs comprising 59.3% of total inventory and consumed
5429103/- i.e. 10.05% of total annual drug expenditure
Table 1 .

39 drugs (11.7%) were classified into vital/V category
which accounted for 15257089/- i.e. 28.23% of annual drug
expenditure, while essenƟal/E category included 127 (38%)
drugs for which 30161684/- (55.81%) was incurred for their
procurement. 168 (50.3%) drugs accounƟng to 8621689/-
(15.95% of total annual drug expenditure)Table 1

Number of drugs in categories I, II and III included 83
(24.8%), 148 (44%) and 103 (29.3%) drugs, respecƟvely. Cost
incurred for procurement of drugs classified in categories I,
II and III were 41497754/- (68.57% of annual drug expendi-
ture), 10585044/- (19.59% of annual drug expenditure) and
1957664/- (3.62% of annual drug expenditure) .Table 1

Detailed classificaƟon of drugs in categories I, II and III
is given in table 2. Category I i.e. AV, AE, AD, BV, CV
categories included 1.5%, 8.4%, 4.8%, 2.7% and 7.4% drugs,
respecƟvely for which 20.5%, 40.3%, 8.2%, 5.9% and 1.9%
of the annual drug expenditure was spent for procurement,
respecƟvely.Categories BE, CE, BD included 8.7%, 21% and
14.7% of drugs accounƟng for 11%, 4.5% and 4.1% of annual
drug expenditure, respecƟvely. Category III i.e. sub-category
CD included 30.8% of the total number of drugs and the
cost incurred for their procurement was 3.6% of annual drug
expenditure .Table 2

Comparison of findings of the present study with other
such studies conducted in various parts of the country is
given below in Table 3

[Table 1 about here.]

[Table 2 about here.]

[Table 3 about here.]

DISCUSSION:

The prompt accessibility, including medicaƟons, is criƟcal
to the provision of treatment in a health centre. In the
case of medicaƟons, in addiƟon to the criƟcality element,
the cost factor must also be considered, as evidenced by
our study, which found that roughly 20% of the medicines

consumed about 70% of the pharmacy’s ADE. This is the
category that requires more supervision since it contains
fewer pharmaceuƟcals that use the majority of the funds.
Not all of the medicaƟons in this group were V or E, as well.
There were other medicaƟons in the desired category. The
ABC–VED matrix paradigm helps to categorize medicaƟons
and limit down the number of pharmaceuƟcals that require
strict monitoring. [8]

When important medicaƟons are unavailable, even for a
short Ɵme, there may be substanƟal funcƟonal disrupƟons
in paƟent care. As a result, essenƟal pharmaceuƟcals
should constantly be kept in adequate quanƟƟes to assure
conƟnuous availability. This class of medicaƟons must be
carefully regulated and monitored. [9]

According to the findings of the current study, if ABC
analysis is used alone to control drug inventory, it will
totally manage the suggested 49 (14.7%) drugs in category
A, resulƟng in nearly 70% of ADE in the pharmacy, but it will
compromise the availability of items of V category from the B
and C categories (13 items, 10.1 percent). The findings of the
present study were corroborated by other studies. [8, 9, 13, 14]

However study done at a neuropsychiatry hospital, Delhi had
differing results for number of drugs categorized in A,B and
C. [4] The range of drugs classified in categories A, B, C in the
above menƟoned published studies are 3.5%-19.4%, 6.9%-
24%, and 56.8% -89.7%, respecƟvely. [4, 8, 9, 13–15]

If just VED analysis is taken into consideraƟon, opƟmal
control may be exerted on the detected V and/or E groups,
which account for 84.04 percent of the central drug store’s
ADE. As a result, it was impossible to completely disre-
gard the desired group. In the present study number of
drugs in categories V, E and D were comparable to find-
ings of other published studies. [13–15] However, studies done
at PGIMERChandigarh [8], Service hospital Pune [9] and neu-
ropsychiatry hospital, Delhi. [4] The range of drugs classi-
fied in categories A, B, C in the above menƟoned published
studies are 7.4%-32.4%, 38.9%-61.4%, and 6.2% -50.4%,
respecƟvely. [4, 8, 9, 13–15]The explanaƟon for the dispariƟes in
results might be related to the hospitals’ differing posiƟon in
terms of the specialƟes and super-specialƟes they serve. [4]

For a limited Ɵme, a lack of essenƟals can be endured. If
these criƟcal medicaƟons are unavailable for a few days or a
week, the hospital’s ability to funcƟon may be jeopardized
(Drugs like anƟbioƟcs). These medicines should also be
carefully regulated and monitored. Even if the shortage of
aƩracƟve pharmaceuƟcals persists, it will have no negaƟve
impact on paƟent care or hospital operaƟons (Drugs like
vitamins). [16]

The findings of this study clearly show that combining ABC
and VED analysis in terms of the ABC matrix improves our
capacity to focus our aƩenƟon on 83 (24.8 percent) items
in category I for stringent management control; these things
are either expensive or criƟcal. The yearly expenditure on
category I goods accounted for 68.57 percent of the medical
store’s annual medicaƟon cost. This category is further split
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into two subgroups: subgroup I includes AV, AE, and BV, with
a total of 42 pricey goods (12.6 percent) (63.3 percent of
ADE). Because these pharmaceuƟcals are either crucial or
necessary, it is difficult to handle medical services if they are
out of stock. [14]

Furthermore, it is criƟcal to avoid capital lock-up as a
result of these expensive things, thus we must maintain a
minimal buffer stock for these items and keep a close eye
on consumpƟon and stock in hand. For these, a two-bin
ordering procedure is required, since this will eliminate the
chance of item scarcity. CV medicines (7.4 percent) are
low-cost but high-criƟcality pharmaceuƟcals that account
for 1.9 percent of the medical store’s ADE. Because they
account for such a small fracƟon of total spending, they can
be purchased only once a year and stocked because their
carrying costs are cheap. [12] Category I drugs needs close
vigilance and Ɵght control preferably managed by senior
officials, whereas category II drugs need moderate level of
monitoring which can be done by medium level officials and
category III drugs need less stringent control. [4]

44 percent of the ADE is made up of Category II products.
These things may be ordered once or twice a year, saving
money on ordering and minimizing management headaches
at a low carrying cost and without puƫng a significant
amount of cash at risk. [4] Category III products uƟlize3.62
percent of the ADE. These things may also be bought once
a year, saving money on transportaƟon charges. Table 3
compares the findings of the present research study to those
of previous studies conducted in India. [8, 9, 13, 14]

When it came to establishing the ABC-VED connecƟon
matrix, the proporƟons of category I and II did not change
much from prior research, but category II did. These
variances might be due to the fact that the structure of the
stockpile in our setup differs significantly from that in normal
terƟary care insƟtuƟons since our insƟtute provides super
specialty healthcare as well. Since we couldn’t find studies
where mix of specialty and super specialty healthcare is
provided, we were unable to compare our findings to those
of others.

In a nutshell, such type of analysis allows you to look at
the ABC, VED, and ABC-VED matrix all at once. Every drug
store/pharmacy should set up a table like this, since it may
be a useful aid in good medicaƟon management.

CONCLUSION:The total drug inventory in drug store of
GovernmentMedical College & Hospital Jalgaon for financial
year 2019-20 was 334, for which annual drug expenditure
incurred was 54040462/-. The applicaƟon of inventory
control strategies such as ABC, VED, and the ABC-VEDMatrix
will help in significant improvements in paƟent care.These
strategieswould not only aid in the efficient and effecƟve use
of limited financial resources, but they would also prevent
the occurrence of medicine shortages including out of stock
incidences.

Acknowledgement: The authors would like to acknowl-
edge efforts of chief pharmacist Mr. Ritesh Wani for helping
in compiling drug list.
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Figure 1: Flow of conduct of the present study.
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Category No. of items % of items ADE (Rs.) % of ADE of the pharmacy

A 49 14.7% 37286500 69.00%

B 87 26.0% 11324859 20.96%

C 198 59.3% 5429103 10.05%

V 39 11.7% 15257089 28.23%

E 127 38% 30161684 55.81%

D 168 50.3% 8621689 15.95%

I 83 24.8% 41497754 68.57%

II 148 44.0% 10585044 19.59%

III 103 29.3% 1957664 3.62%

[ADE- Annual drug expenditure]

Table 1: ClassificaƟon of drugs according to ABC, VED, categories I, II and III in the present study.
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