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Introduction
Inventory is vital to an organization from a financial and oper-
ational standpoint. In health care facilities (HFs) it refers to the 
stockpile of pharmaceutical products kept meeting forthcom-
ing demand—since pharmaceuticals are key elements of a 
well-functioning healthcare system. The wellbeing of the phar-
maceutical supply systems in the HFs is dependent on the 
management of inventory and it plays a significant role in the 
improvement of patient care—as inventory management is the 
process of maintaining stock properly at all levels of the supply 
chain and at all times.1-3

Good pharmaceutical inventory management keeps the bal-
ance between the service level and the stock level.1 It enables 

the provision of complete health care by ensuring the availabil-
ity of safe, effective, and affordable pharmaceuticals and related 
supplies of the required quality, inadequate quantity, at the 
required place, and at all times—the 6 rights.3,4 It also boosts 
patients’ trust in the HFs and inspires working staff.4 However, 
HFs’ capacity to ensure that there is adequate stock of required 
items and an uninterrupted supply of all essential items are 
harmed due to poor inventory management.

Poor pharmaceutical inventory management at HFs was 
found as one of the major reasons for the stock-out of 37.5% 
of key medicines in Uganda and as one of the issues threaten-
ing Ethiopia’s pharmaceutical supply chain.5,6 As a result, it is 
estimated that 4% to 9% of pharmaceuticals are wasted 
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be viable. Problems of sick pharmaceutical inventory control are directly related to a lack of knowledge and appreciation of it by the con-
cerned bodies. The current finding revealed almost all pharmacy professionals included in the study had little knowledge about how to man-
age their inventories. Managers’ unwillingness to cooperate and facilitate necessary resources prevented the professionals from doing 
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throughout the overall supply chain of the country.6 Poor 
inventory management is challenging the availability of life-
saving drugs.7 It directly accounts for a significant portion of 
stock-outs in Sub-Saharan Africa, resulting in demand sea-
sonality and facility access disruptions, as well as causing 
increased morbidity and mortality.4,8-13 The scenario worsens 
in developing nations as their drug spending account for 60% 
to 80% of population expenditures and up to 90% of people 
buy drugs out-of-pocket. In Ethiopia where the government is 
the main source of drug supply and their access to population 
is ensured majorly through direct out-of-pocket payment, 
poor inventory management stifles financial resources, leads to 
an increase in out-of-pocket spending, and, as a result, a 
decline in the quality of healthcare services.14-18 Therefore, 
inventory control analysis techniques such as ABC, VED, 
FSN, XYZ, ABC-VED Matrix, FSN-XYZ Matrix, HML, 
S-OS, and others must be used to ensure good inventory man-
agement. The purpose of this study was to assess pharmacy 
professionals’ knowledge of these techniques, their practical 
skill in applying them, and the challenges they face during the 
application/for application/that prevent them from practicing 
in the West Arsi Zone of Oromia, Ethiopia.

Methods
Study area and period

The study was conducted in selected public health facilities of 
West Arsi Zone, Oromia regional state from 19th April 2019 
to 19th May 2019. West Arsi zone covered the South and 
Southeast parts of the region. Administratively, there are 13 
districts with a total population of over 2 million people. There 
are 2 public hospitals, 82 health centers, and 410 health posts 
(dispensing units of HCs) in the zone (West Arsi Zonal Health 
Department).

Study design

A mixed-methods study was conducted to assess pharmacy 
professionals’ knowledge skills and challenges in applying an 
inventory management matrix. Specifically, a semi-structured 
questionnaire recorded the participants’ knowledge and skill 
responses, whereas open-ended questions given to key inform-
ants (KIs) by chance focused on the challenges. The purpose of 
the letter was to gain a thorough grasp of the matter and to 
acquire responders’ real-world experience.19-22

Sample size determination and sampling procedure

The USAID delivery project logistics indicators assessment 
tool (LIAT) was employed to determine the sample size of 
health facilities. It recommends a minimum of 15% of the total 
health facilities to be considered.23 From the study area, 17% 
HFs were included in the study comprising 1 hospital and 13 
HCs—one from each district by simple random sampling 
technique.

From the selected HFs, the store manager and pharmacy 
head (key informants—KIs) are purposively selected for open-
ended in-depth-interview. They were interviewed until the 
information was saturated. For quantitative data gathering, 
every volunteered pharmacy professional working at the outpa-
tient pharmacy during data collection was included.

Data collection tool

To assess knowledge of professionals toward pharmaceuticals 
inventory control matrix analysis, a semi-structured questioner 
adapted from Callender and Grasman’s19 study was used. The 
same study was also employed to know their practical experi-
ence. To dig further information about the issue, qualitative 
open-ended in-depth-interview questionnaire was adapted 
from the logistic system assessment tool (LSAT), which was 
designed to probe essential questions regarding the issues of 
the ABC-VEN matrix, FSN-XYZ matrix.20,24 The interview 
guide was prepared in English language and translated into 
Afaan Oromoo, the region’s working language.

Data collection procedures

For the knowledge assessment, the data were collected by 
trained data collectors with close supervision by the principal 
investigators. Apart from demographic data questions, a zero 
(0) point was given for an incorrect answer and one (1) point 
was given for the correct answer. The levels of knowledge were 
graded as poor (0%-49%), average (50%-74%), and good (75%-
100%). Criteria used for ranking these levels were: when some-
one scored ⩽7 questions ranked to be of poor knowledge, on 
answering correctly >8 to ⩽12 questions designated as having 
average knowledge and lastly, on responding correctly to >12 
to 16 questions designated to have a good knowledge.25

The qualitative data gathering was done by interviewing 
KIs. Two pharmacy professionals were trained to question the 
selected storekeepers and pharmacy heads by delivering open-
ended in-depth-questionnaire through a face-to-face approach. 
The KIs were given enough time to respond to the question-
naire until they show they had fully expressed what they know 
and understand. Their response was audio recorded.

Data analysis

Analysis of the quantitative data was done by using Microsoft 
Excel® spreadsheets.

Qualitative data.  The qualitative data were analyzed manually 
using the thematic content analysis technique. Accordingly, the 
investigators were familiarized with the audio-recorded data by 
listening and taking notes of the interview. Then, the data were 
coded using a table in an MS word document and translated 
into English. The coded data were organized to search for sub-
themes. And, similar subthemes were combined, named, and 
described. Finally, the report was produced in narration form.
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Data quality assurance

The collected data were checked for completeness and cleaned 
every day during data collection. Incomplete data were dis-
carded and data collectors were redirected.

Inventory control techniques

The ABC analysis—based on cost.  ABC analysis is a method of 
inventory management that determines the value of inventory 
items based on their cost to the company. It assists in identify-
ing the most important items in the stock and ensuring that 
they are prioritized for management over those that are less 
valuable; and classify items as follows: “A” class—10% to 20% 
of items that take 70% to 80% of the overall total cost, “B” 
class—10% to 20% of items that take 15% to 20% of the overall 
total cost, “C” class—60% to 80% of items that take 5% to 10% 
of the overall total cost.26

The VEN analysis—based on the criticality.  VEN analysis, also 
known as criticality analysis, is significant for effective inven-
tory management since it prioritizes medications based on 
their functional importance to public health as vital, necessary, 
and normal.26 Vital drugs can save lives and are necessary for 
providing basic health care. Essential drugs are helpful against 
less severe yet major illnesses, although they are not required 
for basic health care. For minor or self-limiting illnesses, nor-
mal drugs are utilized.4

The ABC-VEN matrix analysis.  ABC-VEN matrix analyses 
is a combined technique obtained by cross-tabulation of ABC 
and VEN analyses to develop a management system used for 
prioritization and meaningful control over the stock. The 
combination creates 3 categories—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); and 
Category III includes the normal and cheaper group of items 
(CN).27

XYZ analysis—based on stock value.  The XYZ analysis is a 
technique for classifying items into X, Y, and Z categories 
based on their demand variability or closing stock values. The 
X-items represent regular demand, accounting for 70% of total 
inventory value, the Y-items represent substantial variability in 
demand, accounting for 20%, and the Z-items represent very 
irregular and difficult to predict demand, accounting for the 
remaining 10%.28

FSN analysis—based on the frequency of issue.  The FSN analysis 
is a strategy for inventory management that is based on the 
frequency at which items are issued. The technique classifies 
the inventory into 3 groups: F, S, and N. Fast-moving (F) items 
are those issued more than 15 times in a year, slow-moving (S) 
items are those issued 5 to 15 times, and non-moving (N) items 
are those issued less than 5 times.28

The FSN-XYZ matrix analysis.  FSN-XYZ matrix analyses is 
a combined technique obtained by cross-tabulation of FSN 
and XYZ analyses to identify the items to be discarded 
and the amount saved.29 From the FSN-XYZ matrix, a total 
of 9 sub-categories will be obtained. Category I comprises 
FX+FY+FZ+SX+NX, category II includes SY+SZ+NY 
and category III has non-moving low-value items, NZ.27

Result
Fourteen public health facilities were surveyed to assess the 
knowledge, practice, and challenges of pharmacy professionals 
toward these inventory control tools. From volunteered profes-
sionals for interviews half were pharmacists and the remaining 
were druggists. All respondents had more than a year of work 
experience and 85% of them took only integrated pharmaceu-
tical logistic system (IPLS) and 15% received both logistic 
management information system (LMIS) and auditable phar-
macy transaction system (APTS) training during their services 
(Table 1).

Assessment of knowledge and practice

The respondents were asked whether they had a concept of 
inventory management such as ABC analysis, VEN analysis, 
XYZ analysis, FSN analysis, ABC-VEN matrix analysis, and 
FSN-XYZ matrix analysis. The majority (90%) knew about 
VEN analysis concepts and 70% of respondents knew about 
ABC analysis. However, none of them had a concept of FSN 
and XYZ analysis.

From those who had admitted that they knew the few 
inventory control techniques, 75% of them had gained knowl-
edge of VEN and ABC analysis by formal training, 10% of 
them learned from on-job training whereas 15% of them 
acquired through other means. On the other hand, they were 
also asked whether they knew about the methods of inventory 
control, most (60%) responded as they did not hear about the 
inventory control method. But 40% responded that they know 

Table 1.  The socio-demographic profile of the respondents.

Variables Characteristics Frequency (%)

Length of the year on 
work

1-5 y 14 (44)

6-10 y 18 (56)

Profession Pharmacist 16 (50)

Druggist 16 (50)

N 32 (100)

Type of training 
taken by 
professionals

IPLS 27 (85)

LMIS and APTS 5 (15)

Pharmacist—a pharmacy professional who is certified by taking full pharmacy 
qualification courses for 5 years at the University level. Druggist—a pharmacy 
professional who took pharmacy qualification courses at the college level for 
3 years and was certified.
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however on being asked to mention at least one method of it, 
the majority (80%) could not able to correctly mention the 
methods used in inventory control (Table 2).

In Figure 1, the assessment of knowledge on the purpose of 
pharmaceutical inventory management, 30% of the pharmacy 
professionals scored good, 55% scored average, and 15% of the 
respondents scored poor results.

Assessment of practice

Concerning the practice, 75% of respondents had practiced 
ABC-VEN matrix analysis. Conversely, all of them did not 
apply FSN-XYZ matrix analysis at all (Table 2).

Assessment of challenges

Pharmaceutical inventory management challenges were 
assessed through in-depth face-to-face interviews of KIs and 
the collected data were categorized into 4 thematic areas based 
on the characteristics of the result. These are price-related, 
training-related, human resource-related, and managerial-
related factors.

Price.  Key informants were asked about the medicines con-
sumption trend and they responded as the number of items 
consumed was decreased each year due to the decrement in the 
number of items purchased. This can be exemplified by as one 
of the KIs stated;

“.  .  . in 2009 and 2010 the price of medicines increased but the 
budget allocated by the government was not increased proportionally to 
increment of the price of medicines. So, we reduced the number of items 
by eliminating some less prescribed medicines”

Training.  The majority of them reported that they had taken 
a single training on IPLS and even a large number also 
responded as they did not participate in the formal training. 
One of the respondents reported that “I had participated in a 
workshop arranged by Zonal health off ice. It was not given only 
to the pharmacy professional. There were many topics of discus-
sion integrated with one training session. In my opinion that 
was not enough. I couldn’t get suff icient knowledge from that 
session.”

Some of them again responded that the training they took 
on the topic of inventory management was not adequate. 
Particularly, on the topic of XYZ and FSN analysis, they stress-
fully suggest that they need to get training on such topics. For 
instance, one of the respondents said that,

“I have heard about the two analyses ABC and VEN but I don’t know 
about its application and its use. Moreover, I haven’t heard about the 
terminologies of XYZ and FSN analysis.”

The other also reported that they had never been practicing the 
inventory matrix analysis. One of them said, “Most of the time I 

had been exposed to the theoretical part of the training, I had never 
encountered a training session that could allow us to practice.”

Human resource.  Most of the KIs complained about the lack of 
human resources as a challenge for conducting ABC-VEN 

Table 2.  Assessment of knowledge and practice of pharmacy 
personnel toward inventory management, ABC, VEN, XYZ, and FSN 
analysis, and their ABC-VEN and FSN-XYZ matrix analysis.

Questions Frequency Percentage

Question 1: Have you heard of the following concepts, as far as 
inventory management of pharmaceuticals are concerned?

  Concept of ABC analysis Yes 22 70.0

No 10 30.0

  Concept of VEN analysis Yes 29 90.0

No 3 10.0

  Concept of FSN analysis No 32 100.0

  Concept of XYZ analysis No 32 100.0

Question 2: Do you know 
inventory control methods?

Yes 14 44.0

No 18 56.0

Question 3: What is the purpose of inventory management?

 � To know when to order 
stock

Yes 30 95.0

No 2 5.0

 � To know when to issue 
stock

Yes 29 90.0

No 3 10.0

 � To know how much stock 
to order

Yes 29 90.0

No 3 10.0

 � To know how much to 
issue

Yes 27 85.0

No 5 15.0

 � To know what inventory 
level to maintain in order 
to avoid shortages

Yes 14 44.0

No 18 56.0

Question 4: Have you practiced the following inventory controlling 
tools

  ABC analysis Yes 14 44.0

No 18 56.0

  VEN analysis Yes 20 62.5

No 12 37.5

  XYZ analysis No 32 100

  FSN analysis No 32 100

  ABC-VEN matrix analysis Yes 24 75

No 8 25

  FSN-XYZ matrix analysis No 32 100
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analysis. This can be explained as one of the HCs store man-
ager stated:

“.  .  .I’m a store manager, but I’m also dispensing drugs for patients 
whenever the personnel at dispensary have night duty because he takes 
daybreak after night duty. So I have no time to conduct an ABC-VEN 
analysis. Concerning the FSN-XYZ analysis, we do not have any 
information and we cannot analyze it at all. We are druggists. Had we 
had a pharmacist he/she would have conducted this analysis.” HC store 
manager

Managerial.  KIs also complained about the lack of top man-
agement commitment and support as another challenge for 
conducting the matrix analysis and upgrading their knowledge 
on these issues. These can be exemplified by the response of 
one of the KIs:

“.  .  .Our facilities management does not encourage us to conduct such 
analyses. They do not send us pieces of training. Even if I ask them 
stationary materials to conduct ABC-VEN analysis, they complain 
about the lack of budget. They do not consider such activities as 
important. So how can I conduct with my own stationeries?” HC 
Pharmacist.

Discussion
As being the core of the pharmaceutical supply system, and 
playing a determinate role in increasing the risk of stock-out 
and overstocking, professionals responsible for controlling 
inventory must track it properly.30 Effective health services can 
only be delivered and their credibility can be sustained if it is 
installed and appropriately functioned.31 Thus, everyone deal-
ing with pharmaceutical inventory should be familiar with 
inventory management techniques and have practical skills 
with them. However, a significant percentage of respondents 
(15%) in the current study were unaware of its purpose. This 
finding was inconsistent with the study results of Tumaini,25 
where 30% of the respondent did not know the purpose of 
pharmaceutical inventory management. It was shocking to dis-
cover such a large gap in professionals who worked in one of 
the most heavily used therapeutic facilities of hospitals/HCs, 

the pharmacy, where a significant amount of money is spent on 
purchasing pharmaceutical items. This could threaten the pos-
sibility of achieving significant improvements in patient care 
and scarce-resource utilization.2

Almost majority of pharmacy professionals working in 
health settings, according to the KIs response, did not receive 
any training on the subject before starting their jobs. And the 
institutions aiming to give quality health services to the com-
munity have no continuous professional development plans for 
their pharmacy professionals. Besides, the emphasis on admin-
istrative and management components of pharmacy courses is 
modest in the curriculum.32 Practical sessions intended to 
familiarize students with such themes are typically passed 
through basic reports of field visits, attachment works, and 
community pharmacy service clerking, rather than through 
intensive and rigorous practical monitoring and assessments. 
So, that was why the respondents (56%) had a lesser tendency 
of knowing inventory controlling techniques and were unable 
to correctly explain their application (85%). Research is done in 
Tanzania also found that 85.7% of the respondents could not 
correctly explain the application.25 None of the respondents 
were aware of the XYZ and FSN analyses, and their matrix.

Applying inventory controlling analysis has many benefits, 
patients obtain drugs promptly, stock-out can be avoided even 
when product deliveries are delayed, supplies can be replen-
ished at refilled intervals and patients have confidence in the 
facility and seek care when they are ill.4 In the current study, 
only 44%, 62.5%, and 75% of the respondents applied ABC 
analysis, VEN analysis, and ABC-VEN matrix analysis in their 
current institution to manage inventory, respectively. The facil-
ities lost out on benefits that may have been gained if their 
pharmacy professionals were familiar with XYZ, FSN, and 
XYZ-FSN matrix analysis and employed it to regulate stock. 
The health facilities had no idea what their stock closing values 
were and how they were moving.27-29 In the absence of such an 
evidence-based report, individual interests will remain at the 
forefront of managerial decisions. It will lead to inefficiency in 
allocating scarce financial recourses to drug and their signifi-
cant wastage.6 Therefore, for effective and efficient inventory 
management, pharmacy professionals should get comprehen-
sive formal training as well as regular workshops or seminars on 
the subject.

The challenges were immense. The main factor influencing 
the practicability of inventory control methods was managerial 
commitment and support problems. Top managements, 
according to KI’s response, were unsupportive when asked to 
host training to help pharmacy workers improve their skills. 
They were even opposed to the start of ABC, VEN, or matrix 
analysis because of the financial request they expected it to 
consume. In other words, despite their refusal to hire enough 
manpower and allocation of sufficient finances for drugs, the 
management criticized the professionals for inventory-related 
messes that occurred around pharmacy services. In the dispute, 
inventory management decisions were made in the absence of 

Figure 1.  Knowledge rank of pharmacy personnel on inventory 

management system (n = 20).
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or with outdated inventory reports and demand forecasting 
information.

Furthermore, managements were ignorant of the current 
global economic crises and interior political upheaval of the 
previous 3 years (2016-2018). They, according to the respond-
ents, were not prepared to address the realities of drug price 
increases induced by these issues. Their financial allocation 
was not proportional, it was static. This demonstrated their 
reluctance. The management must identify and implement 
solutions such as proper inventory control methods as phar-
maceutical supply has become a key point for lowering the 
rising cost of health care.33

Training provided by collaborators and the government were 
deemed to be ineffective for trainees. According to the respond-
ents, the scope and objectives of push training were broad, 
intending to raise awareness and add value to reports rather 
than empowering trainees’ performance on specific mater.34 
The trainee’s concentration was belittled by the timing plans 
for training sessions, the trainer’s rush to cover the content, and 
the perdaim assigned for them.35 Because it is a prescribed 
form of training, it plays a minor role in the development of 
organizations, raising performance and productivity, and even-
tually putting health care facilities in their best possible posi-
tion. If these health facilities are serious about achieving their 
goals and maintaining high-quality healthcare services, they 
must invest in on-the-job training for their professionals.36

Conclusion
Inventory control is the heart of the pharmaceutical supply 
system. Without its healthy action, HFs’ goal attainment will 
not be viable. Problems of sick pharmaceutical inventory con-
trol are directly related to a lack of knowledge and apprecia-
tion of it by the concerned bodies. The current finding 
revealed almost all pharmacy professionals included in the 
study had little knowledge about how to manage their inven-
tories. Managers’ unwillingness to cooperate and facilitate 
necessary resources prevented the professionals from doing 
inventory control. Therefore, the regional health bureau, W/
Arsi zone, and partners working in collaboration with MOH 
should plan for capacity building on performing matrices 
analysis.
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