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ABSTRACT
Background: To conduct economic analysis in tertiary care hospital with a view
to identify the categories of drugs needing stringent management control.
Methods: The annual consumption and expenditure data is obtained from the
drug store of government general hospital, Vijayawada, for the period of April
2015 to March 2016. ABC-VED analysis of the drugs are done based on cost and
criticality criteria respectively. ABC-VED matrix analysis was done to classify
drugs into category I, II, III.
Results: The total annual drug expenditure incurred on 299 drug items for the
year 2015-2016 was found to be Rs:4,47,04,446. On ABC analysis, 4%, 9.36%,
86.64% of drugs were found to be Always, Better, and Control category items
respectively, amounting to 68.92%, 20.05%, 11.03% of annual drug expenditure.
VED analysis showed that 32.10%, 45.5%, 22.4% of drug items were Vital,
Essential, and Desirable category items respectively, amounting to 35.3%, 37.1%,
27.6% of annual drug expenditure respectively. By ABC-VED matrix analysis,
34.11%, 46.49%, 19.4% of drug items were found to be category I (high
stringent), II (medium stringent), III (low stringent) respectively, amounting to
80.76%, 17.46%, 1.77% of annual drug expenditure respectively.
Conclusions: The study identified 34.11% of drug items belonging to category I
which require high priority monitoring. Inventory management tools must be
routinely used for the better control and judicious use of the resources.
Keywords: ABC analysis, ABC-VED matrix, Inventory management,
Pharmacy, VED analysis

INTRODUCTION
The modern system of medicine has transformed into a
more complex, effective, sophisticated and expensive
treatment modality in terms of cost of medicines,
consumables and equipment. About one-third of the
annual hospital budget is spent on buying materials and
supplies, out of which drugs consume the most.1 The
medical stores along with the dispensary where
distribution of medicines takes place is one of the
important part in the health care system with respect to the
amount of money spent, health care delivery, and the
overall satisfaction of hospital clientele. Hence, this
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signifies the need for planning, designing and organizing
the pharmacy in a manner that results in efficient clinical
and administrative services.2
Of the various explanations for non-availability of even
simple medicines in the third world countries, a large
number were found to be related to materials
management.3 A study conducted by Pillans et al, In a
1500-bedded state-funded hospital has claimed that better
inventory control technique brought about 20% savings in
hospital expenditure.4 Multiple published studies have
shown that inventory control techniques when made a
routine practice in healthcare could bring about substantial
improvement in patient care as well as optimal use of
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resources.5,6 As resources are limited, it is essential that the
existing resources be appropriately utilized.

•
•

Inventory control is a scientific system which indicates as
to what to order, when to order, and how much to order,
and how much to stock so that purchasing costs and storing
costs are kept as low as possible. It helps to protect against
the fluctuation in supply and demand, uncertainty and
minimise waiting time.7
Out of various inventory control techniques available,
ABC analysis, and VED analysis are most suitable and
commonly used techniques in medical stores due to their
dependence upon cost and criticality of drugs respectively.
ABC analysis is a method of classifying items or activities
according to their monetary importance. It is popularly
known as “Always Better Control”. It is based on Pareto's
principal of “separating the vital few from the trivial
many”. The analysis classifies the items into three
categories: the first 10-15% of the items account for
approximately 70% of cumulative value (cost) (category
A), 20-25% are category B items that account for a further
20% of the cumulative value and the remaining 65-70%
are category C items, amounting for a mere 10% of the
total value (Table 1).
Table 1: ABC Analysis.
Item
A
B
C

Drugs (%)
10
20
70

Budget/ capital value (%)
70
20
10

evolve a priority system based on ABC and VED and
ABC-VED matrix analysis.
Identify the item categories requiring greater
supervisory monitoring.

METHODS
The study was an observational study carried out in the
pharmacy store of Government General Hospital,
Vijayawada, A.P for a period of one month.
The data for annual consumption and expenditure incurred
on each drug of the drug store, for the financial year 20152016 was collected and fed into MS Excel spread sheet.
The statistical analysis was carried out using the MS Excel
statistical functions. Annual usage for each drug
(Consumption × Cost) was calculated separately from the
data retrieved. The annual drug expenditure (ADE) was
calculated for the financial year 2015-2016 by adding the
expenditure incurred on each item. The drug indent for the
financial year 2015-2016 consisted of 299 drugs and the
annual drug expenditure (ADE) for the financial year
2015‑2016 was Rs: 4,47,04,446.
ABC analysis
The annual expenditure of individual items was arranged
in descending order. The cumulative percentage of
expenditure and the cumulative percentage of number of
items were calculated. This list was then subdivided into
three categories: A, B and C, based on the cumulative cost
percentage of 70%, 20% and 10%, respectively.
VED analysis

VED analysis is based on critical values and shortage cost
of the item. Based on their criticality, the items could be
classified into three categories: vital, essential and
desirable. There could be serious functional dislocation of
patient care services in hospital when vital drugs are not
available even for a short period. If essential items are not
available beyond a few days or a week, the functioning of
the hospital can be adversely affected. The shortage of
desirable items would not adversely affect patient care or
hospital functioning even if shortage is prolonged.8,9
ABC-VED Matrix analysis takes both the above analysis
into consideration and gives results based on economic as
well as critical value of drugs simultaneously. It also
classifies drugs into categories according to the priority of
their control.
In this study, ABC, VED and ABC-VED matrix analysis
of the pharmacy store of Government General Hospital,
Vijayawada, A.P, was performed to identify the categories
of drugs needing stringent management control and the
specific objectives of this study were to:
•

The VED analysis for all the listed drug items was
performed by classifying the items into vital (V), essential
(E) and desirable (D) categories keeping the standard
definitions in consideration.
Vitals
Items critically needed for the survival of patients and
those that must be available at all times in the hospital, as
their non-availability can seriously affect the image of the
hospital.
Essential
Items with low criticality need and whose shortage may be
tolerated for short period in the hospital.
Desirable
Item with lowest criticality, shortage of which would not
be detrimental to health of patients.10

Analyse the annual consumption of items of
pharmacy and expenditure incurred on them for the
year 2015-16.
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The VED status of each drug item was discussed with
justification by the department of pharmacology faculty
members.
ABC-VED matrix analysis
The ABC-VED matrix was formulated by cross-tabulating
the ABC and VED analysis. From the resultant
combination, three categories were classified (I, II and III).
Category I was constituted by items belonging to AV, AE,
AD, BV and CV subcategories. The BE, CE and BD
subcategories constituted category II, and the remaining
items in the CD subcategory constituted category III. In
these subcategories, the first alphabet denotes its place in
the ABC analysis, while the second alphabet stands for its
place in the VED analysis (Table 2).

drugs were found to be Always, Better, and Control
category items respectively, amounting to 68.92% (Rs.
3,08,10,380), 20.05% (Rs. 89,63,734), 11.03% (Rs.
49,30,332) of annual drug expenditure of the pharmacy
(Table 3). The cut-offs were not exactly at 70/20/10% and
differed marginally, which is permissible.
VED analysis
The VED analysis of the study are shown in Table 4.
About 32.1% (96), 45.5% (136) and 22.4% (67) items were
found to be V, E and D category items, respectively,
amounting for 35.3% (Rs. 1,57,68,457), 37.1% (Rs.
1,66,06,316) and 27.6% (Rs. 1,23,29,673) of ADE of the
pharmacy.
Table 4: VED analyses of drugs.

Table 2: ABC-VED matrix.
V
AV
BV
CV

A
B
C

E
AE
BE
CE

Category

D
AD
BD
CD

V
E
D
Total

No. of
drugs
96
136
67
299

% of
drugs
32.1
45.5
22.4
100

ADE (Rs.)
1,57,68,457
1,66,06,316
1,23,29,673
4,47,04,446

% of
ADE
35.3
37.1
27.6
100

RESULTS
ABC-VED matrix analysis
The drug indent for the financial year 2015-2016 consisted
of 299 drugs. The annual drug expenditure (ADE) for the
financial year 2015-2016 was Rs:4,47,04,446.
Table 3: ABC analyses of drugs.
No. of
drugs
12
28
259
299

Category
A
B
C
Total

% of
drugs
4
9.36
86.64
100

% of
ADE
68.92
20.05
11.03
100

ADE (Rs.)
3,08,10,380
89,63,734
49,30,332
44704446

ABC analysis

Table 5, Table 6 shows the ABC-VED matrix analysis.
Nine different subcategories (AV, AE, AD, BV, BE, BD,
CV, CE and CD) were studied using this analysis. These
nine were further grouped into three main categories,
categories I, II and III.
Table 5: ABC-VED matrix of drugs.
Category
I
II
III
Total

No. of
drugs
102
139
58
299

% of
drugs
34.11
46.49
19.4
100

ADE (Rs.)
3,61,05,337
78,06,132
7,92,977
4,47,04,446

% of
ADE
80.76
17.46
1.77
100

On ABC analysis, 4% (12), 9.36% (28), 86.64% (259) of

Table 6: ABC-VED Matrix.

A
B
C
Total

V
No.
6
9
81
96

%
2
3.01
27.09
32.10

ADE
1,04,73,500
29,95,182
22,99,775
1,57,68,457

%
23.42
6.699
5.144
35.3

E
No.
5
11
120
136

%
1.672
3.678
40.13
45.493

DISCUSSION
In the present healthcare environment of “limited resource
and unlimited demand”, no healthcare organization will

ADE
1,07,40,080
40,28,657
18,37,579
1,66,06,316

%
24.02
9.011
4.11
37.1

D
No.
1
8
58
67

%
0.334
2.675
19.397
22.40

ADE
95,96,800
19,39,896
7,92,977
1,23,29,673

%
21.46
4.339
1.773
27.6

have abundant resources and hence, optimal utilization of
existing resources for contributing towards maximum
benefit of hospital clientele will be an essential component
of hospital logistics management. Future healthcare
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managers will have to utilize scientific methods of
inventory management and the role of an efficient hospital
logistics system cannot be ignored anymore.11

AV, AE and BV subgroups of category I consist of 20
items (6.69%) that are expensive, and their being out of
stock is unacceptable as they are either vital or essential.

The regular availability of the necessary medicines is the
topmost priority for any hospital. Each hospital has to
evolve its own drug inventory analysis system depending
on the population and the health care problems it caters.
To avoid stock-outs as well as excess stocks, cost and
criticality of the drugs are two important factors which
have to be taken into account in drug inventory analysis.12

To prevent locking up of capital due to these items, low
buffer stock needs to be maintained while keeping a strict
vigil on the consumption level and the stock in hand. A
two-bin method of ordering needs to be followed for these
as this will eliminate the risk of item shortage.

ABC analysis of the drug store of government general
hospital, Vijayawada, south India, revealed that out of 299
drug items considered for the study, only 4.01% (12) drugs
consumed 69% of the total drug expenditure. And 9.36%
(28) drugs consumed 20.05% of the total drug expenditure
and the remaining 11.03 % of the expenditure covers the
entire drugs list. Considering ABC analysis alone, will
enable us to ensure adequate control over 89% of the
budget with stringent control over just 40 drug items.
But, ABC analysis alone provides a managerial tool for
selectively controlling inventory on annual usage value
alone, neglecting the criticality factor which is not
acceptable in medical practice, and hence, VED analysis
and ABC-VED matrix tools are also employed.
VED analysis of our drug store revealed that out of 299
items considered for study, 32.10% (96) drug items were
vital and 45.5% (136) drug items were essential and 22.4%
(67) drug items are desirable.
In a combination of ABC and VED analysis, the resultant
matrix makes it possible to focus on 102 (34.11%) items
belonging to category I for strict managerial control as
these items are either expensive or vital. The annual
expenditure of these items was 80.76% of ADE of the
pharmacy.

CV items (81, 27.09%) are drugs of low cost but high
criticality and take up 5.144% of ADE of the pharmacy.
Because this amount is negligible, these items can be
procured once a year and stocked as their carrying cost is
low.
AD items (only one [factor VIII], 0.33%) consume 21.46%
of the ADE. This item should be monitored for economic
order quality, and its order placement must be made after
careful study of the need. Rational use of this item,
including its removal from the general list if possible, or
allocating a different budget, can bring about substantial
savings without affecting patient care. And since this
hospital is a haemophilia patient care centre, it is very
much advisable to allocate a different budget for this item.
Category II items (139, 46.49%) consumes 17.46% of the
ADE. These items can be ordered once or twice a year,
thereby saving on ordering cost and reducing management
hassles at a moderate carrying cost and without blocking
substantial capital. Category III items (58, 19.4%)
consume 1.77% of the ADE. These items can also be
ordered once or twice a year, thereby saving on ordering
cost at a moderate carrying cost and without blocking
substantial capital.
The comparison with similar studies in India is shown in
Table 7.

Table 7: Comparison of various ABC, VED and ABC-VED matrix results.
Category
A
B
C
V
E
D
I
II
III

Gupta et al10
14.6
22.4
63
7.4
49.2
43.4
20.9
48.9
30.2

Junita et al13
7.74
11.01
81.25
6.6
33.6
59.8
11.9
37.8
50.3

Khurana et al12
3.45
6.9
89.65
32.41
61.38
6.2
33.8
60
6.2

Devnani et al5
13.78
21.85
64.37
12.11
59.38
28.51
22.09
54.63
23.28

Sandeep et al13
16.8
21.8
61.4
35.3
50.4
14.3
47.9
43.7
8.4

Present study
4.01
9.36
86.63
32.10
45.5
22.4
34.11
17.46
1.77

All the values are the % values of the drug items in each category

The study suffers from the limitation of being a single
hospital study and thus the study findings cannot be
generalized for all service hospitals. And the differences in

the % values of drug items in various categories are mostly
due to the differences in the locality, kinds of cases and
patients, and the differences in uses of the drugs. However,
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the concept of selective inventory control is universal for
achieving the aim of “Right drug in right quantity at right
price and at right place”.

5.

CONCLUSION

6.

During the year 2015-16, items of approximately Rs.
4,47,04,446 were issued by the pharmacy store of GGH,
Vijayawada. This necessitates the regular application of
scientific inventory management tools for effective and
efficient management of the pharmacy stores, efficient
priority setting, decision making in purchase and
distribution of specific items and close supervision on
items belonging to important categories.

7.

8.
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