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INTRODUCTION 

In a government hospital on an average about one third of 

its annual budget is spent on buying medicines and medical 

related items.1 The pharmacy is the place where, a big 

amount of money is spent to purchase medicines. This 

emphasizes the need of planning for the efficient clinical 

and medical services.2 The goal being to maintain adequate 

stock of all required essential medicine to provide 

interrupted medical services to the population.  

A study conducted by the Department of Personnel and 

Administrative Reforms in India has revealed that not only 

does the quantity of medicines received fall short of the 

requirement but also the supply is often erratic. Even 

common medicines are out of stock and remain so for a 

considerable period.3 A study from a 1,500-bedded state-

funded hospital has claimed that, there was approximately 

20% savings on expensive drugs by control measures.4 

Role of inventory control is very important in a developing 

country like India.5 Inventory control system helps us to 

know what, when and how much to order, and how much 

to stock depending upon purchasing costs and storing 

costs. It also helps to maintain balance in terms of supply 

and demand.5 

ABSTRACT 

Background: Substantial amount of money need to be spent on medicines. The 

ABC-VED matrix is an attempt to evolve on proper inventory control systems. 

Methods: The study was conducted at medical store of tertiary care hospital in 

FY 2016-2017. The annual drug consumption and expenditure incurred on each 

medicine were collected. The data were subjected to ABC and VED analysis. For 

a management purpose ABC-VED matrix was formulated by combining results 

of both the analysis. 
Results: Total 124 drugs consumed budget of INR 2,03,24,881. In the ABC 

analysis, Category A, B and C were consisted of 18 (14.51%), 21 (16.94%) and 

85 (68.55%) medicines respectively. Whereas in the VED analysis, 67 (54.03%) 

medicines were belongs to category V [INR 1, 61, 13, 992 (79.28%)], 38 

(30.65%) medicines to Category E [INR 35, 26,095 (17.35%)] and 19 (15.32%) 

medicines to Category D [INR 6, 84,794 (3.37%)]. The ABC-VED Matrix shows 

that category I, II and III contained 69, 38 and 17 medicines respectively. The 

ADE for Category I was INR 1,71,80,643 (84.53%), for category II was INR 27, 

29,919 (13.43%) and for a category III medicines was INR 4, 14,319 (2.04%). 

According to matrix, category I require topmost management control. Middle and 

lower managerial staff may supervise category II and category III respectively. 

Conclusions: ABC-VED analysis helps us to know about the medicines which 

require more stringent monitoring and management, to narrow down on fewer 

medicines. 
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Monitoring of each and every drug is impossible in the 

health system. So, it is important to look for the costliest 

medicines first, which consume the major part of the 

budget, and then to make a strategy for further study and 

identify their use pattern. Two factors are important for the 

effective drug management, cost and criticality of the item. 

Of all available inventory control systems, the ABC 

(always better control) and VED (vital, essential and 

desirable) matrix is an important and most preferred        

tool.5-7 

ABC analysis is “Always Better Control” analysis based 

on Pareto’s principle of “Vital few and trivial many” 

depending on capital investment of the items.8 According 

to it, drugs are classified into three categories:  

• Category A: First 10-15% of the items account for 

approximately 70% of budget,  

• Category B: 20-25% items that account for a further 

20% of the total budget 

• Category C: Remaining 65-70% items, amounting 

for 10% of the total budget.5-9 

ABC analysis is based only on monetary value and the rate 

of consumption of the item. A low monetary value item 

may have vital role and their consumption may be life 

saving. So, their importance cannot be neglected just 

because they didn’t belong to category A drug.10,11 

VED analysis is based on need of the items at the hospitals. 

According to it, items are classified into three categories: 

vital, essential and desirable. Vital includes the items 

without which hospital services and patient care seriously 

hampered. Essential includes those without which hospital 

services cannot run beyond a week and patient care 

adversely affected. Desirable include items without which 

patient care would not adversely affect.5,10,12 

A combination of ABC and VED analysis (ABC-VED 

matrix) gives more meaningful information regarding 

inventory. A vital and expensive item comes under 

category I (AV, BV, CV, AE, and AD). Remaining items 

of the E and B groups comes under category II (BE, CE, 

BD). Category III includes the cheaper and desirable items 

(CD).12 

This hospital is a tertiary care centre in central India. 

Recently there is constant increase in numbers of patients. 

To satisfy the healthcare needs of rising number of patient 

it is necessary to use the resources wisely. Strict inventory 

control over drug items should be there in order to 

maintain adequate stock of the required drug items so that 

the supply of essential items goes uninterrupted. Hence 

this study was planned.  

The aim of present study was: 

• To analyze annual consumption of medicine and 

expenditure incurred in FY 2016-17. 

• To do ABC, VED and ABC-VED matrix analysis of 

medicines. 

• To identify the items which require more stringent 

supervision and monitoring. 

METHODS 

The study was conducted at medical store department of 

tertiary care hospital in Vidarbh region of Maharashtra of 

central India during the period from 01.04.2016 to 

31.03.2017. Permission was taken from the Head of the 

institute and in charge medical store prior to the study. 

Confidentiality of data was maintained throughout the 

study. Considering the objectives of the study, the ethical 

clearance was waived off.  

The data on annual drug consumption of each drug and 

expenditure incurred on each item of the drug store for the 

financial year 2016-17 were collected. The data were filled 

into an MS Excel spreadsheet. All the values were 

mentioned as percentage. The statistical analysis was done 

with the help of MS Excel statistical functions. 

All the drugs purchased were subjected to ABC analysis. 

In ABC analysis the annual expenditure of each drug was 

calculated by multiplying the unit cost with annual 

consumption. The annual drug expenditure (ADE), values 

were arranged in descending order of INR. The cumulative 

cost was calculated. The percentage of budget spent on 

each medicine was calculated. Accordingly, medicines 

purchased were divided into three groups: Group A, B and 

C category wherein Group A consumed nearly 70% of the 

total budget, group B consumed 20% of total expenses, 

while group C consumed 10% of ADE. The final values 

vary marginally. 

Further the drugs were subjected to VED analysis, wherein 

the drugs were classified into vital, essential and desirable 

category based on criticality. VED status of medicines was 

decided by consulting the in charge medical store and 

physicians. Vital drugs (V) included critical life saving 

drugs that must be available round the clock, the drugs 

without which hospital services and patient care gets 

seriously hampered. Essential drugs (E), drugs of 

relatively lower criticality the included absence of which 

may be tolerated for a short while i.e. this includes those 

drugs without which hospital services cannot run beyond 

a week and patient care adversely affected. Remaining 

drugs were included under desirable D group the 

availability of which will not paralyse the hospital care 

significantly.12 

Further for a management purpose ABC-VED matrix was 

formulated by combining results of ABC and VED 

analysis. Nine subgroups were formed i.e. AV, AE, AD, 

BV, BE, BD, CV, CE and CD. Where first letter stand for 

its (medicine) position in ABC analysis and second letter 

stands for its position in VED analysis. Thus, out of nine 

subgroups three categories were formed, viz. Category 1 

included high priority drugs, requiring more attention AV, 
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AE, AD, BV and CV. Category 2 included drugs needing 

relatively low management BE, CE and BD, whereas items 

from CD group included in category 3 drugs of low 

priority management. According to matrix Category 1 and 

Category 2 medicines required high management priority 

and direct supervisory monitoring. 

RESULTS 

On hospital list, there were total 124 medicines. The total 

annual drug expenditure (ADE) for these medicines during 

the FY 2016-17 was INR 2,03,24,881 which was about 

2.1% of total annual expenditure of hospital. Total 124 

drugs were used with an annual expenditure of INR 2, 03, 

24, 881 which include cost of indoor and outpatient 

dispensing. 

Out of 124 drugs, Category A, B and C were consisted of 

18 (14.51%), 21 (16.94%) and 85 (68.55%) medicines 

respectively. The ADE for category A was INR 

1,41,74,704 (69.75%), for Category B was INR 41,14,698 

(20.24%) and for Category C was INR 20,35,479 (10.01%) 

(Table 1). The cut-off values were not exactly at 

70/20/10%, and differed marginally, which is 

permissible.13 The results are shown graphically for better 

understanding (Figure 1). 

Table 1: The ABC, VED and ABC-VED matrix 

analysis of SVNGMC pharmacy (2016-17). 

Category 
No. of 

medicines 

% of 

medicines 

ADE 

(INR) 

% of 

ADE  

A 18 14.51 14174704 69.75 

B 21 16.94 4114698 20.24 

C 85 68.55 2035479 10.01 

V 67 54.03 16113992 79.28 

E 38 30.65 3526095 17.35 

D 19 15.32 684794 3.37 

I 69 55.65 17180643 84.53 

II 38 30.65 2729919 13.43 

III 17 13.70 414319 2.04 

 

Figure 1: ABC analysis cumulative curve (2016-17). 

These 124 drugs were subsequently undergone VED 

analysis. Table 1 and Figure 2 showed the results of VED 

analysis. About 67 (54.03%) items were belongs category 

V and ADE for the same was INR 1, 61, 13,992 (79.28%). 

Category E and Category D was consisted of 38 (30.65%) 

and 19 (15.32%) medicines respectively. Annual drug 

expenditure for Category E was INR 35, 26,095 (17.35%) 

and that of Category D was INR 6, 84,794 (3.37%). For 

any drug inventory ABC analysis of drug items alone is 

not enough as this will overlook the desired managerial 

control of vital medicine over B and C. Whereas when only 

VED is considered for managerial control strategy purpose 

some D category drugs will be included in the priority list 

which will hamper management. Therefore ABC-VED 

matrix model is decided to overcome this prioritisation in 

managerial control mechanism. Particularly while 

deciding on rationalising on repeated order placement and 

effective vigilance.  

 

Figure 2: VED analysis cumulative curve (2016-17). 

 

Figure 3: ABC-VED matrix cumulative curve       

(2016-17). 

Based on ABC-VED matrix analysis, Table 2 and Table 4 

shows the results of matrix analysis. Total nine different 

subcategories (AV, AE, AD, BV, BE, BD, CV, CE and 

CD) were analysed using this matrix. Among these nine 

subgroups three categories were formed category 1, 2 and 
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3 (Table 1). There were about 69 (55.65%) medicines in 

category 1. About 38 (30.65%) and 17 (13.70%) medicines 

were belonging to category 2 and 3 respectively. The ADE 

for Category 1 was INR 1,71,80,643 (84.53%), category 2 

was INR 27, 29,919(13.43%) and a category 3 medicine 

was INR 4, 14,319 (2.04%) (Table 1, Figure 3). 

Table 2: ABC-VED matrix analysis of the SVNGMC pharmacy (2016-17). 

 V E D 

 
No. of 

medicines (%) 

ADE 

(INR) (%) 

No. of 

medicines (%) 

ADE 

(INR) (%) 

No. of medicines 

(%) 

ADE 

(INR) (%) 

A 16 (12.90) 
13108053 

(64.49) 
02 (01.61) 

1066651 

(05.25) 
00 (00) 00 (00) 

B 10 (08.06) 1990123 (09.79) 09 (07.26) 
1854100 

(09.12) 
02 (1.61) 270475 (01.33) 

C 41 (33.06) 1015816 (05.00) 27 (21.77) 605344 (02.98) 17 (13.71) 414319 (02.04) 

Total 67 (54.02) 
16113992 

(79.28) 
38 (30.64) 

3526095 

(17.35) 
19 (15.32) 684794 (03.37) 

The Matrix shows that category I (69 medicines) require 

topmost management control that would help in keeping 

check on available budget and drug availability. Middle 

and lower managerial staff may supervise category II (38 

medicines) and category III (17 medicines) respectively. 

DISCUSSION 

In the tertiary care hospital facility, availability of services 

including medicines was crucial factor for the provision of 

health care. Besides criticality, cost of the items was 

equally important. The present study attempted to identify 

medicine needing intense management using ABC-VED 

matrix. This study found that about 70% of ADE spending 

occurred on only 10-15% of drug items. This figure is 

lower than similar study conducted by Devnani M et al, 

and Wandalkar et al, at PGIMER, Chandigarh and B J 

Medical College, Pune respectively.14,15 This group require 

more stringent monitoring as it consumes major part of 

annual drug expenditure for fewer medicines. We also 

found that not all drugs from this category were vital. Few 

essential medicines were also included in this category. 

ABC-VED matrix analysis helps us to know about the 

medicines which require strict monitoring. 

Present study showed that ABC analysis alone, would help 

to keep control over 18 (14.51%) medicines from category 

A which is lower than findings of Devnani et al, of 

PGIMER, Chandigarh and Wandalkar et al, of B J Medical 

College, Pune but was comparable to the study of Anand 

et al, undertaken in medical college at New Delhi which 

consumes almost 70% of ADE.14-16 At the same time 51 

(41.12%) vital drugs from category B and C would be 

compromised. Table 3 depict the results of similar studies 

in India. 

Similarly, if only VED is considered then ideal control can 

be exercised only on vital and essentials. Here in this 

study, 67 (54.03%) medicines, 38 (30.65%) medicines and 

19 (15.32%) medicines included in category V, category E 

and category D respectively. However, Sushil Kumar Maj 

in his study showed that medicines included in vital, 

essential and desirable category were 201 (13.14%), 866 

(56.37%) and 469 (30.49%) respectively.17  

 

Table 3: Comparison of ABC, VED and ABC-VED matrix analysis of different studies in India. 

Category 
Present 

study 

Mahatme et 

al11 

PGI Chandigarh 

Study14 

Wandalkar 

et al15 

Anand 

et al16 

GMCH, Nagpur 

study18 

AFMC 

study19 

A 14.51 14.50 13.78 13.40 18.60 10.76 14.46 

B 16.94 18.20 21.85 16.50 24.00 20.63 22.46 

C 68.55 67.30 64.37 70.10 57.40 68.61 63.08 

V 54.03 24.20 12.11 50.90 13.20 23.76 07.39 

E 30.65 68.50 59.38 40.20 38.80 38.12 49.23 

D 15.32 07.30 28.51 08.90 48.00 38.12 43.38 

I 55.65 31.50 22.09 57 28.70 29.15 20.92 

II 30.65 68.50 54.63 35 41.10 41.26 48.92 

III 13.70 00 23.28 8 30.20 29.59 30.16 

Note: All figures are in percentage (%) 
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In our study, VED analysis helps to keep control over vital 

and/or essential medicines which accounting for about 

96% of annual drug expenditure. However, category A 

contains 2 essential and category B contains 10 vitals and 

2 desirable drug items. This list would be always 

overlapping and different since list of vital, essential and 

desirable medicines will be varied hospital to hospital 

depending on level of healthcare and type of medical care 

being provided. The comparative data of similar studies in 

India showed in the Table 3. It showed the wide variation 

among the drug items in the category V, E and D. Such 

consequences can be avoided by doing ABC-VED matrix 

analysis.  

Table 4: ABC and VED matrix analysis during the 

year 2016-17. 

Category Subgroups 

Total no. 

of drugs 

(%) 

Cost 

INR 

(ADE) 

(%) 

Category 

I 

AV+AE+AD+BV+CV 

(16+02+00+10+41) 
69(55.65) 

17180643 

(84.53) 

Category 

II 

BE+BD+CE 

(09+02+27) 
38(30.65) 

2729919 

(13.43) 

Category 

III 

CD 

(17) 
17(13.70) 

414319 

(02.04) 

Total  124(100) 
20324881 

(100) 

ABC VED matrix analysis 

In our study, ABC-VED matrix showed Category 1, 

Category 2 and category 3 comprise of 69 (55.65%), 38 

(30.65%) and 17 (13.70%) medicines respectively. While 

Anand et al showed 37 (28.68%), 53 (41.09%) and 39 

(30.23%) medicines included in category 1, 2 and 3 

respectively.15 Analysis of ABC-VED matrix helps us to 

concentrate on 69 (55.65%) medicines which belong to 

category I for strict monitoring as these items are vital, 

essential and/or expensive. For About 1, 71, 80,643 

(84.53%) of ADE was spend on these items. More 

specifically medicines belonging to subcategories AV, BV 

and AE of this category I which accounts for nearly 28 

(22.57%) medicines and 1,61,64,827 (79.53%) of ADE 

were quite expensive. Control and management of 

category 1 (vital) would help in keeping check on annual 

budget and availability of medicines. Hence, constant 

effort should be made to bring down number of AD items 

which usually take away a good chunk of budget. Also, 

their non availability is not going to make much difference 

in quality health care. In this study, we found 00 (00%) 

drug items in subcategory AD, which is a sign of good 

inventory control.  

Stock of category I medicines need to be maintained round 

the year for smooth functioning of hospital as their 

unavailability will always be unacceptable. To prevent 

unavailability it is necessary to keep low cost buffer stock 

always available while keeping close vigilance on the 

consumption and stock in hand. A two bin method can also 

help to reduce risk of shortage of these medicines. In this 

study, we found that subcategory CV of Category I 

contains 41 (33.06%) medicines which are much higher in 

number than the other similar studies done by Devnani et 

al, and Anand et al.14,16 At the same time it consumes only 

5% (10,15,16) of total ADE which is quite low as 

compared to other subcategories. Hence, stock of these 

medicines need to be maintained as per need since many 

vital drugs are included in this subcategory. 

Stock of these medicines need to be maintained throughout 

the period for smooth functioning of hospital as their 

unavailability is unacceptable. To prevent this, it is 

necessary to keep low cost buffer stock always available 

while keeping close vigilance on the consumption and 

stock in hand. A two-bin method can also help to reduce 

risk of shortage of these drug items. In our study we found 

subcategory CV from Category I contained 41 (33.06%) 

medicines which are much higher than the other similar 

studies done by Anand et al and Devnani et al.13,15 At the 

same time it costs only 5% of total ADE which is quite low 

as compared to other subcategories. So, Stock of these 

items need to be maintained as per need since many vital 

drug also included in this subcategory. 

In our study, Category II contains 38 (30.65%) medicines, 

costing around 13.43% (27, 29, 919) of ADE. This 

category contains few essential drugs. These drugs can be 

ordered only once or twice a year depending upon their 

demand and/or need. This will cut extra money to be spent 

on ordering and handling of these items. At the same time 

sufficient stock can be maintained. Management of the 

category 2 medicines helps in providing all essential drugs 

to be available all time. 

In our Category III, 17 (13.71%) medicines consume 

nearly 2.04% of total ADE. Mainly desirable drugs belong 

to this category. This category considered as low priority 

in management consume only 2% of annual budget, does 

not include any vital and essentials can be managing by 

lower level personnel. These medicines can be ordered 

only if there is need. even if they consume very less 

amount of total ADE still we can save that money and can 

be utilise to buy vital or essential drug items. Similar 

results of other studies in India is shown in the Table 3.11,14-

16,18,19 

CONCLUSION 

In medical store Dept. of SVNGMC, Yavatmal INR 2, 03, 

24,881 money was spent to purchase 124 drug items 

during the period of 2016-17. Considering the fact that this 

is a tertiary hospital, major part of ADE was used to 

purchase vital and essential drug items. Although amount 

used was quite high as compared to other studies, strict 

vigilance was required to keep it around 70%. Hence, the 

inventory management tool is must for effective control on 

drug store. The medicine need to be placed according to 

available stock and need of drugs. An inventory tool helps 
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to manage all this. Close eye has to be kept on purchase of 

expensive, vital and essential drugs. ABC-VED analysis 

helps us to know about the medicines which require more 

stringent monitoring and management. Also, it cuts extra 

money to be spent on purchase of medicines which are less 

needed. Ultimately, it helps to better use of available 

resources and budget and also to avoid out of stock 

situation at the drug store without compromising patient 

health care. In all to conclude, inventory control technique 

need to be followed routinely in this institution which will 

improve patient care with optimal and judicious use of 

resources. 
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