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Introduction: Inventory management is a complex process that accelerates the probability of 
stock-out and overstocking if not tracked properly. Classification of drugs based on their criticality, 
cost burden, and in combination is important to make inventory decisions and optimize the quality 
use of scarce resources. This study analyzed the pharmaceutical inventory management systems of 
Dessie Referral Hospital using the ABC-VEN matrix for the years 2013 to 2017.
Methodology: Cross-sectional study design was used to review logistic data retrospectively 
from health commodity management information system and manual records. Data were 
collected from January 1–20, 2018 in Dessie Referral Hospital.
Results: In the five-year ABC-VEN analysis, 310 (17%), 368 (20.18%), and 1146 (62.83%) 
items were class A, B, and C, while 610 (34.56%), 1125 (63.74%), and 30 (1.7%) of 
pharmaceuticals were V, E, and N, respectively. Among these, 139 (7.88%) and 339 
(19.21%) of AV and CV pharmaceuticals utilized 43.52% and 2.89% of annual drug 
expenditures, respectively. Category I, II, and III pharmaceuticals also accounted for 
43.68%, 54.79%, and 1.53% of items with their respective USD drug expenditure of 
2,268,405.64 (84.49%), 411,961.18 (15.34%), and 4483.97 (0.17%). The pharmaceutical 
inventory cost projected to be 1,619,351.79 USD in 2025 and total cost (β= 10.68, p = 
0.001), class A (β= 8.68, p = 0.001), class B (β= 1.27, p = 0.007), class C (β= 0.72, p = 0.03), 
and E items (β= 6.08, p = 0.01) were statistically significant with inventory cost.
Conclusion: A huge amount of budget is invested in class A and category I, which 
pinpoints the need for strict inventory control to prevent wastage and accumulation of capital 
in buffer stocks. ABC-VEN analysis should be routinely performed before initiation of any 
new procurement for efficient use of scarce resources.
Keywords: inventory management, ABC analysis, VEN analysis, ABC-VEN matrix

Introduction
Inventory management is the core of the pharmaceutical supply system and is 
involved in ordering, receiving, storing, issuing, and reordering of products.1 Its 
objective is to make inventory decisions that minimize the total inventory cost and 
optimize quality through the use of scarce resources to meet the actual needs of 
consumers in an efficient manner.2

About one-third of the hospital budget is spent on purchasing various materials 
and supplies, including medicines, and forty per cent of budget spent on the 
procurement and management of stores.3 This urges effective and efficient inven-
tory management to bring significant improvement in medical store management.4,5
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Developing countries drug expenditure accounted 
60–80% of their populations.6 But up to 90% of the popula-
tion in developing countries purchase medicines through out- 
of-pocket payments.7 A study in Tanzania explored that 
received near expiry date drugs were the main reason for 
stock out.8 Inventory control policies used for distributing 
medicines in sub-Saharan Africa directly account for a sub-
stantial fraction of stock-outs and resulted in demand season-
ality and facility access interruptions.9,10

Hospital management has always been concerned with 
optimizing logistics costs in a healthcare supply chain.11,12 

But pharmacy inventory management is a complex process 
and the usual problems encountered when inventory is not 
tracked properly and inefficiency is excessive losses, 
improper technology use, and lack of logistical infrastruc-
ture to store drugs, improper monitoring of drug expiration 
times, distribution problems, and irrational usage of 
drugs.13 This accelerates the probability of stock out and 
overstocking of essential drugs resulted in wastage or 
blockade of financial resources, increase in out-of-pocket 
expenditure, and ultimately decline in the quality of 
healthcare services.14,15

Continuous management has an affects the manage-
ment of financial resources.16 The regular supply of ade-
quate amounts of appropriate health commodities is 
crucial for health services to be effective and credible. 
Improving pharmacy inventory management enables 
health institutions to reconcile budget requirements’, 
adhere to regulatory requirements, maintain sufficient 
stock of items, and reduce risks related to patient safety.17

The classification of pharmaceuticals based on their 
criticality (Vital, Essential, and Normal-VEN) or cost bur-
den (Always, Better, and Control-ABC), is important for 
effective supply chain management and budgetary control, 
respectively.18 Vital medicines are potentially lifesaving 
and are crucial to providing basic health services. 
Essential medicines are effective against less severe, but 
significant forms of illness, but are not absolutely vital to 
providing basic health care. Normal medicines are used for 
minor or self-limited illnesses.19

ABC analysis helps in identifying items that require 
greater attention for control. In this, 10% items consumed 
about 70% of the budget (Group A). The next 20% inven-
tory items take away 20% of the financial resources 
(Group B) and the remaining 70% items account for just 
10% of the budget (Group C).20

A combination of ABC and VEN analysis (ABC-VEN 
matrix) can be gainfully employed to develop meaningful 

control over the material supplies. Category I includes all 
V and E items (AV, BV, CV, AE, AN). Category II includes 
the remaining items of the E and B groups (BE, CE, BN). 
Category III includes the desirable and cheaper group of 
items (CN).21

Materials and Methods
Study Area and Period
A study was conducted from January 1 to June 30, 2018 of 
the Dessie Referral Hospital (DRH), Dessie, Ethiopia. 
Dessie is located in the South Wollo zone of Amhara 
Regional State, 401 kilometers away from Addis Ababa, 
the capital city of Ethiopia. Dessie referral hospital is a 
large institution serving Dessie town and the surrounding 
population, accounting for about 7 million.

Study Design
A cross-sectional study design was used to retrospectively 
review logistic data from the electronic health commodity 
management information system and manual records.

Source Population
All pharmaceuticals received in Dessie Referral Hospital 
between January 1, 2013 to December 31, 2017.

Study Population
All pharmaceuticals were purchased using a revolving 
drug fund in Dessie Referral Hospital between January 1, 
2013 to December 31, 2017.

Study Units
The study subjects were all pharmaceuticals purchased 
using a revolving drug fund in Dessie Referral Hospital 
between January 1, 2013 to December 31, 2017. The 
sample was representative since all elements of the phar-
maceutical had the same chance to be part of the sample.

Inclusion and Exclusion Criteria
The study considered all pharmaceuticals purchased using 
a revolving drug fund in Dessie Referral Hospital between 
January 1, 2013 to December 31, 2017, but medical equip-
ment was excluded.

Data Collection
The annual consumption and expenditure incurred in each 
year were obtained from the electronic health commodity 
management information system and manual records in 
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the hospital drug store. Pharmaceuticals were listed in 
Microsoft Excel Spreadsheet. VEN data were generated 
from the hospitals’ comprehensive medication list devel-
oped by the drug and therapeutic committee.

Data Collection Instrument
A structured data collection tool or data abstraction format 
was used to collect quantitative data.

Data Quality Assurance
To assure the quality of the data, the structured abstraction 
tool was properly designed. The extracted data were exam-
ined for completeness and consistency during data collec-
tion, analysis, and interpretation. The pretest was 
conducted to test the extent to which the instrument mea-
sures what it supposed to measure in Borumeda Hospital. 
The reliability was determined by obtaining the proportion 
of systematic variation in the scale by determining the 
association between the score obtained from different 
administration on the scale and the scale yields consistence 
result and was therefore reliable. Moreover, principles of 
random event were employed for events which we do not 
know the outcome in advance.

Data Analysis and Presentation
The quantity of all purchased items was entered, the per-
centage of total value was calculated, and items were 
rearranged in descending order by value starting at the 
top with higher value. Then, the cumulative percentage 
by value, and items were computed, and cutoff points or 
boundaries for drugs A, B, and C were determined based 
on the Pareto principle. Finally, the ABC-VEN matrix was 
done. The data were analyzed using Microsoft Excel 2010, 
Statistical Package for Social Sciences version 20 and 
OriginPro 8 SR0 v8.0725 (B725).

Operational Definitions
● Pharmaceuticals: Health commodities consist of 

drugs, medical supplies, and laboratory reagents 
used for diagnosis, treatment, and prevention.

● Inventory management: Is A system/method of con-
trolling stock transactions.

● ABC analysis: A method for classifying pharmaceu-
ticals based on cost incurred.

● VEN analysis: A method of prioritizing pharmaceu-
ticals based on public health importance as vital, 
essential, and normal.

Results
ABC Analysis
A five-year ABC analysis of DRH on 313, 359, 432, 380, 
and 340 pharmaceuticals from 2013 to 2017 revealed that 
the peak procurement of items occurred in 2015. The ABC 
analysis showed that in 2013, 12.78%, 20.77%, and 
66.45% of pharmaceuticals were class A, B, and C, 
accounting for 69.64%, 19.98%, and 10.38% of United 
States Dollar (USD) annual drug expenditures (ADE), 
respectively and fluconazole 200 mg, examination glove 
medium and normal saline amounted to 7.9%, 6.7%, and 
4.1% of ADE in 2013. In 2014, 75.93%, 15.20%, and 
8.87% of ADE were consumed by 45.32% (55), 20.06% 
(72), and 64.62% (232) of class A, B, and C items 
(Table 1), while the sodium chloride 0.9% solution and 
examination glove medium amounted to 28.1% and 3.5% 
of ADE. The examination glove medium, ceftriaxone 1 g 
injection, and sodium chloride 0.9% solution amounting to 
8.1%, 4.9%, and 4.8% of ADE in 2015, sodium chloride 
0.9% solution, propranolol and propylthiouracil 100 mg 
tablet amounted to 5.7%, 5.5%, and 3.7% of ADE in 2016, 
and sodium chloride 0.9% solution, gauze surgical and 
examination glove medium amounted to 7.6%, 4.4%, and 
3.3% of total ADE.

The total five-year ABC analysis of Dessie Referral 
Hospital on 310 (17%), 368 (20.17), and 1146 (62.83%) of 
class A, B, and C items amounted to 2,088,612.1 
(75.86%), 434,429.06 (15.78), and 228,072.07 (8.37%) 
of USD ADE, respectively. The Pareto curves for five- 
year ABC analysis are displayed in Figure 1.

VEN Analysis
DRH has an essential drug list (EDL) categorized by their 
respective VEN group and the list revised annually. The 
total five-year VEN analysis of DRH on 610 (34.56%), 
1125 (63.74), and 30 (1.7%) of V, E, and N items 
amounted to 1,394,336.09 (51.93%), 1,275,548.19 
(47.51), and 14,968.66 (0.56%) of USD ADE, respec-
tively. In the list, the majority of items were essential, 
and only a few were classified as normal. As shown in 
(Table 2), 303, 353, 422, 367, and 320 of purchased items 
were available in the list of drugs in DRH from 2013 to 
2017, respectively. According to the study, 35.64%, 
63.37%, and 0.99% of items were V, E, and N represented 
47.31%, 52.59%, and 0.1% of ADE, respectively in 2013.

Trend analysis revealed that the pharmaceutical inven-
tory cost increased (Figure 2) and the total cost (β= 10.68, 
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p = 0.001), class A (β= 8.68, p = 0.001), class B (β= 1.27, 
p = 0.007), class C (β= 0.72, p = 0.03), and E items (β= 
6.08, p = 0.01) were found statistically significant, while V 
and N items were not found significant (p<0.05). The 
regression analysis also showed that the inventory cost of 
pharmaceutical in the hospital expected to increase and in 
2025, it is projected to be USD 1,619,351.79.

Although DRH has endorsed EDL and has been revised 
annually, some pharmaceuticals were purchased out of the 
EDL. The results showed that 1.78%, 1.17%, 3.05%, 1.75%, 
and 1.03% of hospital ADE was incurred for procuring out of 
the list of pharmaceuticals from 2013 to 2017, respectively 
(Table 3). The ABC analysis showed that a total of 65 
(3.56%) items were purchased during the year 2013 to 

Table 1 ABC Analysis of Pharmaceuticals at Dessie Referral Hospital (2013–2017)

Year Class Number of Items % of Items ADE (USD) % of ADE

2013 A 40 12.78 236,852.12 69.64
B 65 20.77 67,956.15 19.98

C 208 66.45 35,313.01 10.38

2014 A 55 15.32 339,938.91 75.93
B 72 20.06 68,039.03 15.20
C 232 64.62 39,720.41 8.87

2015 A 75 17.36 425,030.07 77.64
B 87 20.14 83,608.26 15.27

C 270 62.50 38,802.70 7.09

2016 A 73 19.21 491,045.38 76.78
B 76 20.00 98,045.88 15.33

C 231 60.79 50,493.57 7.89

2017 A 67 19.71 595,745.63 76.52

B 68 20.00 116,779.75 15.00

C 205 60.29 65,992.42 8.48

Figure 1 Total annual drug expenditure of pharmaceuticals at Dessie Referral Hospital (2013–2017).
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2017, accounting for 68,671.26 (2.5%) ADE of the hospital, 
which depicted an increase in successive years. The majority 
of the items were class C. Plastic bed sheet, haem up syrup, 
hepatitis b vaccine, meloxicam 15 mg tablet, intraocular lens, 
ferric ammonium citrate + folic acid + cyanocobalamin + 
cupric sulfate + manganese sulfate (160mg + 0.5mg + 
7.5mcg + 30mcg + 30mcg), enoxaparin injection 40mg/ 
0.4mL, adhesive plaster zinc oxide 5cm * 5cm, risperidone 
tablet 2mg, and acyclovir 250 mg injection were the products 
purchased out of EDL and took a higher percentage of ADE.

Out of total procured pharmaceuticals, drugs accounts 
187 (16.3%), 241 (21%), and 721 (62.8%) of class A, B, 

and C with the ADE of 37,061,382.19 (75.5%), 
7,862,577.79 (16.1%), and 4,039,510.35 (8.3%) of respec-
tively and 277 (25.3%) V, 802 (73.2%) E, and 17 (1.6%) N 
used 22,708,488.88 (47.3%), 25,187,476.50 (52.4%), and 
143,006.23 (0.3%) of drugs incurred cost. Medical sup-
plies, chemical and reagents constituted 99 (22.1%), and 
162 (38.5%) of A, 95 (21.3%), and 248 (58.9%) of B and 
253 (56.6%), and 11 (2.6%) of C items with 17,140,576.42 
(79.4%), and 14,625,623.78 (53.3%), and 3,135,800.14 
(14.5%), and 12,551,509.88 (45.7%), and 1,319,609.05 
(6.1%), and 262,589.21 (1%) of budget, respectively 
(Figure 3).

Table 2 VEN Analysis of Pharmaceuticals at Dessie Referral Hospital (2013–2017)

Year VEN Number of Items % of Items ADE (USD) % of ADE

2013 V 108 35.64 158,046.24 47.31
E 192 63.37 175,693.18 52.59

N 3 0.99 319.31 0.10

2014 V 154 43.63 295,311.21 66.95
E 196 55.52 142,566.34 32.32
N 3 0.85 3230.66 0.73

2015 V 135 31.99 290,611.22 54.69
E 275 65.17 239,786.06 45.12

N 12 2.84 1004.90 0.19

2016 V 118 32.15 294,917.69 46.96
E 246 67.03 332,937.40 53.01

N 3 0.82 221.56 0.04

2017 V 95 29.69 355,449.72 47.38
E 216 67.50 384,565.20 51.26

N 9 2.81 10,192.22 1.36

*Inventory cost is in hundred thousand

0.00

10.00

20.00

30.00

40.00

50.00

60.00

70.00

80.00

90.00

2013 2014 2015 2016 2017

Year

I
n
v
e
n
t
o
r
y

c
o
s
t
*

Total

A class

B class

C class

V item

E item

N item

Figure 2 Trends in drug expenditure of pharmaceuticals at Dessie Referral Hospital (2013–2017).
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ABC-VEN Matrix
Total ABC and VEN analyses of Dessie Referral Hospital 
revealed that 139 (7.88%), 132 (7.48%), and 339 (19.21%) 
of AV, BV, and CV items utilized 1,168,558.18 (43.52%), 
148,284.38 (5.52%), and 77,493.53 (2.89%) ADE, respec-
tively while 159 (9.01%), 225 (12.75%), and 741 
(41.98%) of items were AE, BE, and CE items amounting 
to 865,944.58 (32.75%), 269,006.22 (10.02%), and 
140,595.25 (5.24%) ADE, respectively. The remaining 2 
(0.11%), 1 (0.06%), and 27 (1.53%) of items amounting to 
8124.97 (0.3%), 2359.72 (0.09%), and 4483.72 (0.17%) of 
ADE were AN, BN, and CN, respectively. In 2103, 18 
(46.15%), 21 (53.85%) of AV and AE, utilized 120,178.02 
(51.66%), 112,467.58 (48.34%) of ADE, respectively, 
while CV, CE and CN accounts 68 (34%), 129 (64.5%), 
and 3 (1.5%) of pharmaceuticals with 14,445.97 (41.92%), 
19,692.41 (57.15%), and 319.31 (0.93%) of ADE 
(Table 4).

The five-year pharmaceutical analysis showed that 
categories I, II, and III pharmaceuticals accounted for 

771 (43.68%), 967 (54.79%), and 27 (1.53%) of items 
with their respective drug expenditures of USD 
2,268,405.64 (84.49), 411,961.18 (15.34%), and 4483.97 
(0.17%). The ABC-VEN matrix showed that category I 
included AV, AE, AN, BV, and CV like Hydralazine, 
insulin soluble and regular, intravenous fluids, sulfa-
methoxazole + trimethoprim tablet, ceftriaxone 1 g injec-
tion, tetanus antitoxin, carbamazepine, cimetidine 20 mg 
injection, and from supplies cut gut and syringe consti-
tuted 43.68% of items and 84.49% of USD ADE. Category 
II, which includes matrices BE, CE, and BN, constitute 
54.76% and 15.34%, and category III like chlorophenira-
mine tablets, talk powder, fluconazole suspension, and 
infusion includes matrix CN 1.53% and 0.17% of items 
and ADE, respectively (Table 5).

Discussion
Scientific drug inventory management techniques are neces-
sary for efficient and effective healthcare delivery. ABC clas-
sifications allow the inventory manager to assign priorities for 

Table 3 Number of Pharmaceuticals Purchased Out of EDL at Dessie Referral Hospital (2013–2017)

Year Class Number of Items % of Items ADE (USD) % of ADE

2013 A 1 0.32 4206.50 1.24
B 1 0.32 1002.33 0.29
C 8 2.56 855.88 0.25

Total 10 3.19 6064.72 1.78

2014 A 2 0.56 6220.93 1.39
B 0 – – –
C 5 1.39 382.00 0.09

Total 7 1.95 6602.93 1.47

2015 A 1 0.23 5721.26 1.05
B 2 0.46 2317.53 0.42

C 13 3.01 8671.22 1.58
Total 16 3.70 16,710.01 3.05

2016 A 1 0.26 5332.85 0.83
B 0 – – –

C 11 2.89 5850.11 0.91
Total 12 3.16 11,182.96 1.75

2017 A 3 0.88 13,502.79 1.73
B 6 1.76 10,288.08 1.32

C 11 3.24 4519.78 0.58

Total 20 5.88 28,310.65 1.03

Total A 8 0.44 34,984.32 1.27
B 9 0.49 13,607.95 0.49

C 48 2.63 20,279.00 0.74

Total 65 3.56 68,871.27 2.50

Mohammed and Workneh                                                                                                                                         Dovepress

submit your manuscript | www.dovepress.com                                                                                                                                                                                                                    

DovePress                                                                                                                                 

Integrated Pharmacy Research and Practice 2020:9 118

http://www.dovepress.com
http://www.dovepress.com


inventory control and then to promote effective drug inventory 
management with minimal monetary resources while main-
taining the required safety stocks of high-priority drugs and 
reduce the frequency of drug supply shortages.22

The study assessed the ABC-VEN matrix analysis of 
pharmaceutical inventories in the Dessie Referral Hospital. 
The result indicated that pharmaceutical inventories called 
for due attention because few items (17%) utilize the 
majority of ADE (75.86%) of pharmacy. The consumption 
rate, storage condition, and level of safety stock should 
always be checked to have a steady stock level.

ABC analysis also showed similar items like:- antibio-
tics like ceftriaxone 1 g injection: fluids like sodium 
chloride 0.9% solution and ringer lactate: supplies like 
examination glove medium and gauze surgical, and others 
like propranolol and propylthiouracil lay in the same cate-
gory (A) in all five years. This might be due to higher 
consumption, poor inventory management, and/or elevated 
price of pharmaceuticals, but examination glove medium 
might be intensively used by students because the Dessie 
Referral Hospital provides referral-level care and served as 
clinical attachment site health sciences students.

The present study showed that out of 1824 drugs, 17% 
belonged to category A, which consumed around 75.86% 

of ADE. The drugs belonging to category A require strict 
managerial control, accurate data-driven forecasting of 
demand, close check on budgetary control, minimum 
safety stock, staggered purchase orders, frequent stock 
taking and judicious purchasing, stocking, issue, and 
inspection policy.23

Categories B and C accounted for 20.18% and 62.83% 
of items, amounting to 15.78% and 8.31% of ADE of 
pharmacy. Category B drugs required moderate control, 
whereas category C required minimum control measures 
for order and purchase. C class items can be maintained 
with looser control and with a high safety stock level. In 
addition to other management procedures, ABC classifica-
tions can be used to design counting schemes. Perpetual or 
cyclic counting could be applied to A and B class items 
whereas annual counting could be done on C items.24

Comparing present study results with similar studies 
around the world revealed considerable differences 
(Table 6) in percentage of items procured. The differences 
could most probably be due to the fact that all these 
hospitals differed in level of health care, prevalence of 
disease conditions, professional skills, and financial 
power. The study findings were comparable with black 
line specialized hospital study25 and with a certain 
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deviation from Pareto’s principle in a similar hospital 
study.26 This similarity might be because all health institu-
tions are forced to purchase primarily pharmaceuticals 
from sole supplier Pharmaceutical Fund and Supply 
Agency.27

The results were also within the same range indicated 
by Pareto as compared to studies conducted in Kenyatta 
Nationals Hospital by Kivoto (2016),28 tertiary care teach-
ing hospital study by Poorwa et al29 Turkey University 
Hospital study by Ygggt,30 and GünerGören, Dağdeviren 
study in Turkey.31

ABC analysis of the pharmacy store of a tertiary care 
academic institute of northern India 11.23%, 24.60%, and 
75.4% items as A, B, and C category items, respectively, 
accounting for 70.19%, 19.83%, and 9.98% of ADE were 
also complying with the present study findings.32 The 
difference in the magnitude of the total budget might be 
attributed to differences in patient load, level of health 
facility, health institutions financial power, and pharma-
ceutical policy.

Dessie Referral Hospital spends 64.98%, 28.66%, and 
6.36% of ADE constituted 62.99%, 24.51%, and 12.50% 
of drugs, medical supplies, and laboratory reagents, 
respectively. This indicated that a large amount of budget 

had invested for drugs, supplies, and laboratory reagents, 
respectively. The total result was consistent with the find-
ings of each separate year.

VEN analysis showed that 34.56% of items amounting 
to 51.93% of ADE were V, 63.71% of items amounting to 
47.51% of ADE were E, and 1.7% of items amounting to 
0.56% of ADE were N. Vital items are life-saving drugs 
and cannot be substituted as a result the stock out of which 
cannot be tolerated and required sufficient budget. The 
absence of essential drugs could be tolerated for short 
periods of time and can be substituted by V items, while 
in the absence of N items could be tolerated for longer 
periods of time.33 During budget assignment and inventory 
control, V, E, and N took priority in their respective order, 
and the maximum stock of V and minimum stock of N 
could be maintained at all times.

As shown above in Table 6, the percentage of V, E, and 
N items DRH was lower than that of the black line hospi-
tal. This might indicate that DRH invested a huge amount 
of budget for essential than vital items. Efficient utilization 
of budget has been observed in normal items as compared 
to studies in Kenya, India, and Turkey. The findings of the 
present study comparable with similar study on ABC and 
VEN analysis of the pharmacy store of a tertiary care 

Table 5 ABC-VEN Analysis of Pharmaceuticals at Dessie Referral Hospital by Category (2013–2017)

Year Category Number of Items % of Items ADE % of ADE

2013 Category 1 129 42.57 270,513.82 80.98
Category 2 171 56.44 63,223.41 18.93

Category 3 3 0.99 319.31 0.10
Total 303 100.00 334,056.55 100.00

2014 Category 1 175 49.58 381,815.66 86.56
Category 2 176 49.86 58,716.16 13.31

Category 3 2 0.57 576.44 0.13
Total 353 100.00 441,108.25 100.00

2015 Category 1 175 41.47 457,299.63 86.06
Category 2 235 55.69 73,097.66 13.76

Category 3 12 2.84 1004.90 0.19

Total 422 100.00 531,402.19 100.00

2016 Category 1 158 43.05 526,725.29 83.86
Category 2 206 56.13 101,129.80 16.10

Category 3 3 0.82 221.57 0.04

Total 367 100.00 628,076.66 100.00

2017 Category 1 134 41.88 632,051.24 84.25
Category 2 179 55.94 115,794.15 15.43
Category 3 7 2.19 2361.75 0.31

Total 320 100.00 750,207.14 100.00
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teaching, research, and referral healthcare institute of India 
showed 12.11%, 59.38%, and 28.51% items as V, E, and N 
category items, respectively, accounting for 17.14%, 
72.38%, and 10.48% of ADE of the pharmacy.34

Generally, there was a high variation in the percentage 
of VEN items in all studies. This could be because differ-
ent institutes have different service profiles, depending on 
the specialty services available and differed in their poli-
cies of classifying drugs into VEN.

The availability of vital pharmaceuticals gradually 
decreased from 43.63% (2014) to 29.69% (2017) relative 
to hospital EDL.35 This showed that the availability of 
vital medication was poor due to financial constraints or 
inefficient budget utilization during prioritization. The reg-
ular and consistent availability of the necessary medicines 
is the topmost priority for any hospital. The shortage of 
pharmaceuticals adversely affected the quality of health 
care and the condition could be more severe if stock out is 
prolonged.

According to the World Health Organization (WHO), 
the availability of medicines is less than 60% in the public 
sector across WHO regions, ranging from 32% in the 
Eastern Mediterranean region to 58% in the European 
region.36 In the poorest countries of Africa and Asia, 
Nearly 50% of the population lacks such access. The 
situation is even worse in many poor African countries, 
where 50–60% of the population lacks access to 
medications.37

A study conducted in primary public health facilities in 
Gondar town showed that the overall average availability 

of essential medicines was 91% and the mean duration of 
stock out of tracer medicines of the health facilities in the 
six months period was 30.5 days.38 A similar study by 
Ewen et al (2017) revealed that the mean availability of 
medicines was 73% in the private sector.39 Other study 
carried out in southwest Ethiopian also showed that 
55.65% of essential medicines were available.40

In health institutions where a closed formulary system 
is practiced, procurement should be adhered to EDL. This 
would save a substantial amount of financial resources and 
avoid the availability of unnecessary items. In the total five 
years, 3.6% of items with 2.5% of ADE were used for 
items that were not available from EDL. This shows that 
either the EDL was not comprehensive or a sign of poor 
procurement. The findings were low compared to those of 
a study conducted in a black line specialized hospital.

The ABC-VEN matrix shows that category I included 
AV, AE, AN, BV, and CV constituted 43.68% of items and 
84.49% of ADE. Category II, which includes matrices BE, 
CE, and BN, constituted 54.76%, and 15.34%, and cate-
gory III matrix contained CN 1.53% and 0.17% of items 
and ADE, respectively. A marked difference in the percen-
tage of items under categories I and II of pharmaceutical 
were observed between black line specialized hospitals 
and the present study because of the variation in giving 
prioritization of pharmaceuticals expenditures in the VEN 
group, but similar items like fluids, examination gloves, 
and insulin were laid under category I.

As compared to other studies presented above in Table 6, 
the percentage of items and ADE of pharmaceuticals for 

Table 6 Comparison of ABC-VEN Matrix Analysis of Studies by Various Authors

Analysis 
Parameters

Category Sefinew et al 
(2016)26

Abate 
(2013)13

Kivoto 
(2016)28

Poorwa et al 
(2013)29

GünerGören 
et al (2017)31

Ygggt 
(2016)30

% of 
Items

% of 
ADE

% of 
Items

% of 
ADE

% of 
Items

% of 
ADE

% of 
Items

% of 
ADE

% of 
Items

% of 
ADE

% of 
Items

% of 
ADE

ABC class A 14.63 78.11 1.57 78.17 13.6 79.9 13.4 69.1 10 80 12 70
B 19.1 13.78 14.56 16.73 16.5 15.1 16.5 19.2 23 17 21 20
C 66.27 8.11 83.9 5.1 69.9 5 70.1 11.7 67 3 67 10

VEN group V 77.51 91.57 87.90 22.81 33.7 50.9 55.2 24.2 43.08 11 20
E 22.24 8.42 11.97 53.2 58.4 40.2 41.5 14.01 19.22 68 54

N 0.25 0.01 0.13 23.92 7.8 8.9 3.3 61.78 37.7 21 26

Category I 79.35 96.36 87.90 31 84.9 57 85.3 29.94 84.81 20 78
II 20.40 3.63 11.97 47.7 14 35 14.2 24.84 13.39 67 17
III 0.25 0.01 0.13 21.3 11 8 0.5 45.22 1.8 13 5

Out of EDL 13.84 5.69 18.5 1.91
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category III were small. A similar study conducted by 
Pirankar et al indicated that 18.44% of drugs were classified 
as category I and accounted for 71.95% of ADE. The remain-
ing 48.94% and 32.62% of drugs were considered as cate-
gory II and category III drugs and were found to consume 
24.39% and 3.66% of ADE, respectively.41

Category I is the highest priority group, needing the 
greatest attention because it consists of vital or essential 
drugs with high cost. They should always be available in 
stock, and a low safety stock should be maintained. Strict 
control is mandatory for category I drugs in keeping bud-
gets and their availability. Moderate attention should be 
given to category II as they contained essential and desir-
able drugs having a lower cost than category I. Large order 
can be made for these drugs. Loose attention could be 
given to category III. Since this category was cheap, 
ordered can be placed once or twice in a year to save 
ordering cost at a reasonable carrying cost.42

ABC analysis reduce inventory levels and costs by 
arranging for more frequent purchase or delivery of smal-
ler quantities of class A items, seek major cost reductions 
by finding lower prices on class A items, reduce inventory 
of items that have limited use, but cost the system large 
amounts of money, provide information for choosing the 
most cost-effective alternatives and finding opportunities 
for therapeutic substitution and pharmacoeconomic 
analysis.43 VEN analysis prioritize medicines based on 
their critically.19 A combination of ABC and VEN analysis 
made a comparison between the ABC and VEN groups in 
order to identify whether there is relatively high expendi-
ture on low priority drugs.44

Apart from the ABC/VEN analysis, the hospital should 
use another methods of inventory analysis like classifying 
items as fast moving, slow moving and non-moving based 
on their movement from the store, classifying by value of 
inventory available on a particular date in the store as 
high, moderate and low stock values,45 classification 
based on scarce to procure, difficult to procure, and easy 
to procure, seasonal requirement and unit price of items as 
high, medium and low.46

Conclusion
Dessie Referral Hospital invested spent a significant 
amount of the budget for procuring class A pharmaceuti-
cal. Category A items accounted for fewer drugs and the 
highest costs, which pinpointed the need for strict inven-
tory control to prevent wastage and accumulation of capi-
tal in buffer stocks. Nearly half of the ADE was invested 

for vital items and more priority should be given, and 
sufficient stock could be maintained at all times. 
Category I items constituted vital and essential drugs hav-
ing high cost. Despite they should always be available in 
stock, a low safety stock should be maintained. The total 
cost, A class, B class, C class, and E items was found 
statistically significant. ABC-VEN analysis should be per-
formed strictly in the hospital at the end of each fiscal 
year, and the findings could be used for taking corrective 
measures in the inventory and generating order for the 
next procurement period.
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