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A matrix based on coupling of cost (always, better and control) analysis and criticality (vital, essential and desirable) 
analysis was employed for drug inventory containing 129 items of drug store in the Department of Community 
Medicine of a Medical College in Delhi. The annual drug expenditure incurred on 129 drug items for the year 
2010‑2011 was found to be Rs. 4,35,847.85. On always, better and control analysis, 18.6, 24.0 and 57.4% drugs 
were found to be always, better and control category items, respectively, amounting for 69.1, 20.8 and 10.1% of 
annual drug expenditure. About 13.2 (17), 38.8 (50) and 48.0% (62) items were found to be vital, essential and 
desirable category items, respectively, amounting for 18.7, 49.5 and 31.8% of annual drug expenditure. Based on 
always, better and control–vital, essential and desirable matrix analysis there were 37 (28.68%) items in category 
I, 53 (41.09%) items in category II and 39 (30.23%) items in category III, amounting for 73.0, 22.2 and 4.8% of 
annual drug expenditure, respectively. To conclude, scientific inventory management tools are needed to be applied 
in routine for efficient management of the pharmacy stores as it contributes to not only in improvement in patient 
care but also judicious use of resources as well.
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About one‑third of the annual hospital budget is 
spent on buying materials and supplies, including 
medicines[1]. The drugs consume approximately 60% 
of total consumable budget[2]. Therefore, pharmacy is 
one of the most extensively used therapeutic centres 
of a health facility, where a large amount of money 
is spent on purchases on a recurring basis. Further, 
many a time drugs go out of stock and expire before 
its use. Absence of or lack of sufficient drugs in 
pharmacy may lead to poor health care delivery and 
bad reputation. Thus, the need for planning, designing 
and organising the pharmacy in a manner that results 
in efficient clinical and administrative services 
becomes all the more pertinent in this situation.

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[3]. There are various methods 
involved for inventory control but two are commonly 
used: Always, better and control  (ABC) and vital, 
essential and desirable  (VED). ABC analysis helps in 
identifying the items that require the greater attention 
for control. In this, 10% items consume about 70% of 
the budget  (Group A). The next 20% inventory items 
take away 20% of the financial resources  (Group  B) 
and the remaining 70% items account for just 10% 
of the budget  (Group C)[4]. VED analysis is based on 
critical values and shortage cost of the item. Based on 
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control techniques such as ABC–VED analysis 
for the drugs available in the drugs store of the 
department. No such analysis was being carried out in 
the department. This was necessary to do as it would 
help in improving the quality of health care services 
being delivered at lesser inventory and would help to 
reduce stock outs of some important drugs.

The study was approved by Department Ethical 
Committee and prior permission was taken from the 
relevant authorities. The data for annual consumption and 
expenditure incurred on each drug of the drug store, for the 
financial year 2010‑2011 was collected and fed into MS 
Excel spread sheet. The drug indent for the financial year 
2010‑2011 consisted of 129 drugs. Following steps were 
undertaken to do ABC–VED analysis of the drug indent:

In the step 1, annual drug expenditure (ADE) was 
calculated for the financial year 2010‑2011 by adding 
the expenditure incurred on each item.  Then in 
the step 2, ABC analysis of all the drugs in the 
inventory was done. For this, the annual expenditure 
of individual items was arranged in descending 
order. The cumulative cost of all the items was then 
calculated. 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. 

In step 3, The VED criticality analysis of all the 
listed items was performed by classifying the 
items into vital (V), essential (E) and desirable (D) 
categories. Since, the inventory of drugs was for the 
field practice area of the department and not hospital, 
therefore the classification of drugs into VED was 
carried out keeping in mind the role and functions of 
a primary health centre. The items critically needed 
for the survival, are part of national programmes and 
those that must be available all the times as their 
nonavailability can seriously affect the image of the 
health centre were included in the V category. The 
items with a lower criticality need and those, whose 
shortage can be tolerated for a short period at the 
health centre, were included in the E group. The 
remaining items with lowest criticality, the shortage 
of which would not be detrimental to the health of 
the patients, were included in the D group. The VED 
status of each item was discussed with justification by 
a faculty member, a senior resident and a postgraduate 
student.

their criticality, the items could be classified into three 
categories: Vital, essential and desirable, i.e., VED. 
A  combination of ABC and VED analysis  (ABC–
VED matrix) can be gainfully employed to evolve 
a meaningful control over the material supplies. 
Category I includes all V and E items  (AV, BV, CV, 
AE, AD). Category II includes the remaining items 
of the E and B groups (BE, CE, BD). Category 
III includes the desirable and cheaper group of 
items  (CD)[4,5].

Cost analysis has been found to be effective in the 
management of a medical store[1,6]. A  study from a 
1500‑bedded state‑funded hospital has claimed that 
review and control measures for expensive drugs 
brought about 20% savings  (3.3 million)[7]. Several 
other studies have shown that inventory control 
techniques when made a routine practice in health 
care could bring about substantial improvement not 
only in the patient care but also in optimal use of 
resources by judicious practice of these methods[5,6,8,9]. 
Therefore, the present study was undertaken to 
do economic analysis of the drug store under the 
Department of Community Medicine of a Medical 
College in Delhi. ABC, VED and ABC–VED matrix 
analysis was carried out to identify the categories of 
drugs requiring stringent management control.

The current study was conducted in the drug store 
of Department of Community Medicine of a Medical 
College in Central Delhi. The department is involved 
in planning and implementation of community health 
services in its field practice areas. There are three 
urban health centres and one rural field practice 
area. The department provides primary health care 
through its general out patient department (OPD), 
immunisation and maternal and child health (MCH) 
services in its field practice areas. Besides, it also 
has three stores namely, the drug store, the vaccine 
store and the general store for other consumable 
and non‑consumable items. The drug store of the 
department is headed by a faculty member and 
managed by a pharmacist of the department. The 
pharmacies in the field centres receive drugs from the 
drug store in the department.

The field practice areas were often faced with 
multiple issues related to inventory control, such 
as stock‑outs of some essential drugs, expiry 
of the drugs, and a number of local purchases. 
Therefore, the authors chose to employ inventory 
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Finally in Step 4, A matrix was formulated by 
combining the ABC and VED analysis to evolve 
a management system, which can be used for 
prioritisation. From the resultant combination, three 
categories were classified (I, II and III). Category 
I was constituted by 37 items belonging to AV (4 
drugs), AE (13 drugs), AD (7 drugs), BV (3 drugs) 
and CV (10 drugs) subcategories. The BE (12 drugs), 
CE (25 drugs) and BD (16 drugs) subcategories 
constituted category II and contained total of 53 
items, and the remaining items in the CD (39 
drugs) 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.

The total ADE on the pharmacy drugs of the 
Department of Community Medicine, issued in 
2010‑2011 was Rs. 435,847.85  (Table 1). The ADE of 
first 10% of the drugs, when arranged in decreasing 
order of their expenditure, was 52.01% of the total 
expenditure  (Rs. 226,690) as against last 10% of the 
drugs, which constituted only 0.21%  (Rs. 931.14) of 
the total ADE.

On ABC analysis, 18.6  (n=24), 24.0  (n=31) and 
57.4%  (n=74) drugs were found to be A, B and 
C category items, respectively, amounting for 
69.1%  (Rs. 301,061.6), 20.8%  (Rs. 90,744.7) and 
10.1%  (Rs. 44,041.55) of ADE of the drug store. The 
cut‑offs were not exactly at 70/20/10%, and differed 
marginally, which is permissible[5,6,10]  (fig.  1).

About 13.2  (17), 38.8  (50) and 48.0%  (62) items 
were found to be V, E and D category items, 
respectively, amounting for 18.7  (Rs. 81,626.61), 
49.5  (Rs.  215,454.62) and 31.8%  (Rs. 138,766.62) of 
ADE of the drug store  (fig.  2).

Combining ABC–VED classification, the drugs 
can be coupled into the following groups: 
Category I: AV+BV+CV+AE+AD=37; category II: 
BE+BD+CE=53 and category III: CD=39  (Table  2).

There were 37  (28.68%) items in category 
I, 53  (41.09%) items in category II and 

TABLE 1: PERCENTAGE OF DRUGS IN INCREMENTAL 
ORDER AGAINST ANNUAL DRUG EXPENDITURE
Cumulative 
percentage of drugs

Cumulative 
number of drugs

Cumulative 
ADE (rupees)

Cumulative 
ADE (%)

10 13 226,690 52.01
20 26 310,499.1 71.24
30 39 356,796.1 81.86
40 52 383,865.3 88.03
50 65 407,974.0 93.61
60 77 419,850.25 96.33
70 90 427,250.71 98.03
80 103 432,109.41 99.14
90 116 434,916.71 99.79
100 129 435,847.85 100.00
ADE=Annual drug expenditure

Fig. 2: Vital (V), essential (E) and desirable (D) analysis cumulative 
curve.

Fig. 3: Always, better and control–vital, essential and desirable matrix 
cumulative curve (2010‑2011).

Fig. 1: Always (A), better (B) and control (C) analysis cumulative curve.
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39  (30.23%) items in category III, amounting for 
73.0  (Rs. 318,340.31), 22.2  (Rs. 96,751.32) and 
4.8%  (Rs. 20,756.22) of ADE of the drug store, 
respectively  (fig.  3).

Provision of care in health centre is sensitive to the 
timely availability of facilities, including drugs. In 
case of drugs, besides the criticality factor, the cost 
factor must also be taken into consideration, as can 
be seen from our study, where about 20% of the 
drugs consumed about 70% of ADE of the pharmacy. 
This is the group, requiring greater monitoring as it 
has fewer drugs consuming most of the money. We 
also noted that not all the drugs in this group were V 
or E. It also had drugs from the desirable category. 
Categorization of drugs by the ABC–VED matrix 
model helps to narrow down on fewer drugs requiring 
stringent control.

The results of the analysis of the present study 
showed that if ABC analysis is carried out alone 
for drug inventory, it would effectively control the 
recommended 24  (18.6%) items in the A category, 
with almost 70% of ADE of the pharmacy, however, 
it would compromise on the availability of items of 
V nature from B and C categories  (13 items, 10.1%).

Similarly, if only VED analysis is considered, ideal 
control can be exercised on the identified V and/or E 
group accounting for 68.2% of ADE of the pharmacy. 
However, we found that our Group A also contained 
seven desirable drugs. Hence, it was not possible to 
ignore the desirable group totally. The comparison 
with similar studies in India showed high variation 
in the percentage of V, E and D items  (Table 3). The 
present analysis of inventory control was carried out 
in a drug store of a department which is providing 
only outpatient primary health care services, whereas 
other studies have been carried out in tertiary level 
hospitals. The difference in level of care being 
provided by the health centre and that by the hospital 
accounts for difference in the drug inventory list and 
thus, variations in the results of current study with 
similar studies carried out elsewhere.

In a combination of ABC and VED analysis, the 
resultant matrix makes it possible to focus on 
37  (28.68%) items belonging to category I for strict 
managerial control as these items are either expensive 
or V. The annual expenditure of these items was 
73.0% of ADE of the pharmacy. AV, AE and BV 
subgroups of category I consist of 20 items  (15.5%) 
that are expensive  (56.03% of ADE), and their being 

TABLE 2: ALWAYS, BETTER AND CONTROL–VITAL, ESSENTIAL AND DESIRABLE MATRIX ANALYSIS OF THE 
DRUGS (N=129) IN THE DRUG STORE
Drug category V E D Total no. 

of drugs
% of 
drugsCombined 

category
No. of 
drugs

Combined 
category

No. of 
drugs

Combined 
category

No. of 
drugs

A AV 4 AE 13 AD 7 24 18.6
B BV 3 BE 12 BD 16 31 24.0
C CV 10 CE 25 CD 39 74 57.4

17 50 62 129
% of drug 13.2 38.8 48.0 100
ABC=Always, better and control, VED=Vital, essential and desirable

TABLE 3: COMPARISON OF ALWAYS, BETTER AND CONTROL–VITAL ESSENTIAL AND DESIRABLE (ABC–VED) AND 
ABC–VED MATRIX ANALYSIS OF DIFFERENT STUDIES IN INDIA
Category 
of drug

Present study 
%

PGIMER study, 2010[5] 
%

GMCH Goa study, 2008[8] 
%

Service Hospital, AFMS, 2007[9] 
%

GMCH Nagpur study, 2004[6] 
%

A 18.6 13.8 12.9 14.5 10.8
B 24.0 21.8 19.6 22.5 20.6
C 57.4 64.4 67.5 63.0 68.6
V 13.2 12.1 12.4 7.4 23.8
E 38.8 59.4 47.1 49.2 38.1
D 48.0 28.5 40.5 43.4 38.1
I 28.7 22.1 23.0 20.9 29.1
II 41.1 54.6 41.7 48.9 41.3
III 30.2 23.3 35.3 30.2 29.6
ABC=Always, better and control, VED=Vital, essential and desirable, PGIMER=Postgraduate institute of medical education and research, GMCH=Goa medical college 
and hospital, AFMS=Air force medical service
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out of stock is unacceptable as they are either V 
or E. 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. CV items  (10, 7.8%) are 
drugs of low cost but high criticality and take up 
1.63% 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 seven, 5.4%) consume 15.6% of the ADE. 
These items should be monitored for economic order 
quality, and their order placement must be made 
after careful study of the need. Rational use of items 
in this subgroup, including their removal from the 
list if possible, can bring about substantial savings 
without affecting patient care. Category II items  (53, 
41.09%) consumes 22.2% 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  (39, 30.23%) 
consume 4.8% 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 3.

To conclude, during the year 2010‑2011, items 
of approximately Rs. 435,847 were issued by the 
drug store of Department of Community Medicine 
to its health centres. This necessitates 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. ABC and VED analysis identifies the 
drugs requiring stringent control for optimal use of 
funds and elimination of out‑of‑stock situations in the 
pharmacy.

REFERENCES

1.	 Kant  S, Pandaw  CS, Nath  LM. A  management technique for effective 
management of medical store in hospitals. Medical store management 
technique. J Acad Hosp Adm 1996;8‑9:41‑7.

2.	 Gopalakrishnan  P, Sundaresan  M, editors. Material Management: An 
Integrated Approach. 1st  ed. New  Delhi: Prentice Hall of India Pvt. 
Ltd.; 1985.

3.	 Nursing Management  [Internet]. ABC, VED, HML analysis in 
material management. Available from: http://www.current nursing.com/
nursing_management/material_management_ABC_VED_HML_analysis.
html.  [Last updated 2011 Feb 17, Last cited 2011 May  24].

4.	 NIHFW Module. Materials management  (procurement and equipment 
management). Theme I: Block 4; 2009.

5.	 Devnani  M, Gupta  A, Nigah  R. ABC and VED analysis of the 
pharmacy store of a tertiary care teaching, research and referral 
healthcare institute of India. J Young Pharm 2010;2:201‑5.

6.	 Thawani  VR, Turanker  AV, Sontakke  SD, Pimplekhute  SV, 
Dakhale GN, Jaiswal KS, et al. Economic analysis of drug expenditure 
Government Medical College Hospital, Nagpur. Indian J Pharmacol 
2004;36:15‑9.

7.	 Pillans PI, Conry  I, Gie BE. Drug cost containment at a large teaching 
hospital. Pharmacoeconomics 1992;1:377‑82.

8.	 Vaz  FS, Ferreira AM, Kulkarni  MS, Motghare  DD, Pereira‑Antao  I. 
A  study of drug expenditure at a tertiary care hospital: An ABC‑VED 
analysis. J Health Manag 2008;10:119‑27.

9.	 Gupta  R, Gupta  KK, Jain  BR, Garg  RK. ABC and VED analysis in 
medical stores inventory control. MJAFI 2007;63:325‑7.

10.	 Ammer  DS. Materials Management and Purchasing. Bombay: D.B. 
Taraporevala Sons and Co. Pvt. Ltd.; 1982.

Accepted  08 February 2013
Revised 06 February 2013
Received 18 August 2012

Indian J Pharm Sci 2013;75(1):113-117

Composition and Antimicrobial Activity of the Essential 
Oil from Leaves of Curcuma longa L. Kasur Variety
Z. PARVEEN*, S. NAWAZ, S. SIDDIQUE AND K. SHAHZAD
PCSIR Laboratories Complex, Ferozpur Road, Lahore‑54600, Pakistan

Parveen, et al.: Studies on Essential Oil of Curcuma longa L. Leaf

*Address for correspondence 
E‑mail: Zahidaparveen18@gmail.com

Azhar
Rectangle


