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Abstract

Background: Effective inventory management is required to balance inventory expenditure
against demands for medicines. This study is conducted on pharmaceuticals inventory
management by using Always-Better-Control (ABC), Vital-Essential-Nonessential (VEN),
ABC-VEN matrix analysis, fast moving-Slow moving-Nonmoving (FSN), XYZ and FSN-XYZ
matrix analysis.

Objective: The objective of the study was to assess pharmaceuticals inventory management by
using ABC-VEN and FSN-XYZ matrix analysis in West Shewa Zone, Oromia, Ethiopia.
Methods: A facility based cross sectional study was conducted in 15 selected health facilities of
West Shewa zone from March 15 to May 31, 2019. Health facilities were categorized as
hospitals and health centers, and simple random sampling was used to select samples. The
quantitative data was analyzed by using MS Excel spreadsheet and qualitative data analyzed
manually.

Results: ABC analysis at health facilities of West Shewa zone revealed that 11.9%, 18.0% and
70.1% of items were classified as class A, B and C that consumed 70.34%, 20.0% and 9.72% of
total pharmaceuticals expenditures (TPE) respectively. VEN analysis at this zone showed that
35.94%, 48.75% and 15.31% of items were identified as V, E and N that consumed 53.9%,
42.2% and 3.9% of TPE respectively. ABC-VEN matrix analysis indicated that category I, Il and
[l items consumed 85.5%, 13.3% and 1.3% of TPE respectively. XYZ analysis of
pharmaceuticals at zone showed that 70% of stock value was accounted by 17.0% of items that
belonged to class X. FSN analysis at this zone revealed that around 20% of items categorized as
fast moving accounted for 70% of total number of issues of items. FSN-XYZ matrix analysis of
this zone showed that around 30% of items that contribute category | items carried 80% of stock
value.

Conclusion and recommendation: ABC-VEN matrix analysis of present study revealed that a
majority of TPE was consumed by category | pharmaceuticals that need great attention for
control. FSN-XYZ matrix analysis of this study revealed as category | items contributed around
80% of stock value of pharmaceuticals. ABC-VEN and FSN-XYZ matrix analysis should be
conducted for efficient use of resources and for enhancing effective patient care service.

Key words: ABC analysis, VEN analysis, ABC-VEN matrix analysis, FSN analysis, XYZ
analysis, FSN-XYZ matrix analysis, West Shewa
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1. Introduction
1.1. Background

Inventory is the stock of any item or resource used in an organization (1) and in pharmacy
operations; inventory is referred to the stock of pharmaceutical products retained to meet future
demand. Inventory management refers to all the activities involved in developing and managing
the inventory levels of raw materials, semi-finished materials (work-in-progress) and finished

good so that adequate supplies are available and the costs of over or under stocks are low (2).

About one third annual budget of health facility is spent on purchasing pharmaceuticals (2, 3).
To minimize the inventory expenditure, health facilities may keep the medicines inventory low,
but on the other hand, maximum service to the patients cannot be provided and the lack of
medicines for patients in critical condition may cause serious problem. Therefore, effective
inventory management is required to balance inventory expenditure against demands for
medicines (4). In short the objective of good inventory management is to maintain a steady
supply to operating units (and patients) while minimizing the costs of holding inventory and

managing procurement (5).

There are several techniques of inventory management system methods. These are ABC
(Always, Better, Control), VED/VEN (Vital, Essential, Desirable/Non-essential), FSN (Fast
moving, Slow moving, Nonmoving), XYZ, HML (High, Medium, Low), SDE (Scarce, Difficult,
Easy to obtain), GOLF (Government, Ordinary, Local, Foreign sources) and SOS (Seasonal, Off-
Seasonal) (6-9).

This study is conducted on the analysis of some of the inventory management techniques
described above like ABC, VEN, ABC-VEN Matrix analysis, XYZ, FSN and FSN-XYZ matrix

analysis at health facilities of west Shewa zone for the year of 2016 to 2018.

ABC analysis is one of the most effective tools in materials management and is based on

“Pareto's Law”, which states that “80 percent of the total value will be accounted by 20 percent

of the items” (10).

ABC analysis can be applied to drug consumption data over a one-year period or shorter (11).

The analysis classifies the items into three categories: the first 10-20% of the items account for



approximately 70-80% of cumulative value (cost) (category A), 10-20% are category B items
that account for a further 15-20% of the cumulative value and the remaining 60-80% are
category C items, amounting for a mere 5-10% of the total value (12). A class items need close
day to day control, B class items need periodic review and that of C class items need infrequent

review (8).

Sometimes there are insufficient funds to buy all the desired medicines. VEN analysis is a well-
known method to help set up priorities for purchasing medicines and keeping stock. Drugs are
divided, according to their health impact, into vital, essential and non-essential categories (11).
V: vital medicines are potentially lifesaving and have significant withdrawal side effects (making
regular supply mandatory). E: essential medicines are effective against less severe illness. N:

nonessential medicines are used for minor or self-limited illnesses, are of questionable efficacy

().

Sometimes, ABC or VEN analysis alone is not enough, and carry certain limitations. ABC is
based mainly on monetary value and compromises on essentiality of a drug. Considering VEN
alone carries a risk of ignoring costly drugs found in non-essential category. To overcome these
limitations an ABC-VEN matrix is prepared, and drugs are categorized as Category I, 11 and I1I.
This effectively makes use of the complimentarily of each procedure (13). Category | includes
all vital and expensive items (AV, BV, CV, AE, AN). Category Il includes the remaining items
of the E and B groups (BE, CE, BD). Category Il includes the nonessential (desirable) and
cheaper group of items (CN/CD) (1, 10, and 14). 1st Category pharmaceuticals need to be
monitored and controlled continuously, 2nd Category need to be controlled periodically and 3rd

Category do not need to be controlled periodically (15).

Inventory items are classified as fast moving, slow moving and non-moving (FSN) based on
their frequency of issue or consumption pattern or their movement from the store. Fast moving
items are those items which are used at a rapid rate, slow moving items are used in lesser
frequency, while non-moving items remain in stock for several months without being issued. It is
especially useful to control obsolescence, spillage, date-expiry and deterioration of items (10).
FSN analysis is also used to control loss of clinical effectiveness of pharmaceuticals by longtime

inappropriate storage conditions.



XYZ analysis is based on the value of closing stocks of inventory (16). The study is undertaken
once a year at the time of annual stock taking. X items are those items whose stock values are
high, while Z items are those items whose stock values are low. Y items fall in between two
categories X and Z. This classification helps in identifying the items, which are being
excessively stocked. It helps to control obsolescence and tells how the values are distributed

amongst materials in stores (17).

The combination of FSN and XYZ can be applied for the timely prevention of obsolescence and
to control the piling up of obsolete items (16). In case of pharmaceutical products FSN-XYZ
matrix analysis is used to control expiry, loss of clinical effectiveness and accumulation of

unneeded pharmaceuticals.

Currently there has been no study conducted concerning pharmaceutical inventory management
practice at the study area. This study has been conducted on pharmaceutical inventory
management by using ABC-VEN and FSN-XYZ matrix analysis in health facilities of West
Shewa zone. Then it has an importance for administrative bodies, pharmaceutical suppliers and
health facilities to design intervention activities based on the findings of the study.



1.2. Statement of the Problem

Resources of health care organizations are limited, it is essential that the existing resources be
appropriately utilized, and health managers must be use scientific inventory control methods of
the medical materials (18). Inadequacy and inefficient use of resources results in stock outs

which may have grave consequences for the patient (19).

Some of the factors which compromise good inventory management practices are inadequate
storage space, non-availability of computerized inventory system, delay in delivery and
excessive lead times for purchasing products and lack of human resource (20). In many
countries, poor inventory management in the public pharmaceutical supply system leads to waste
of financial resources, shortages of some essential medicines or overages of others resulting in
expiration, and decline in the quality of patient care (5) and also it leads to irrational drugs
utilization and it increases inventory holding cost (21).

Most leading causes of death and disability in developing countries can be prevented, treated, or
at least alleviated with cost-effective essential medicines (5), however World Health
Organization (WHO) reported that about 30% of the world’s population lacks regular access to
essential medicines (22, 23); in the poorest parts of Africa and Asia this figure rises to over 50%
(22). Different studies conducted concerning pharmaceuticals inventory management in Ethiopia
and other African countries indicated as unavailability (stock out) and wastages of essential
pharmaceuticals in health facilities are challenging issues. A study conducted in eight sub-Sahara
African countries indicated that the mean availability of 12 priority essential medicines for
women ranged from 22% to 40% and 12 priority medicines for children ranged from 28% to
57% (24). Another study conducted on ten tracer drugs in 15 health centers (HC) of Rwanda
revealed that 73% of health facilities faced a challenge of medium to high levels of stock outs
(25). The study conducted at Adama (Ethiopia) HCs indicated that the average availability of
eleven tracer drugs on the day of the survey was 76.3% (26). A study conducted in East Shewa
zone (Ethiopia) indicated that the mean stock out rate of key essential medicines was around
27.25% and around 10.43% of medicines were wasted resulting in loss of 174,366.98 Ethiopian
birr (ETB) (27). Another study conducted at South West Shewa zone (Ethiopia) showed that as

medicines wastage in health facilities is increasing from time to time (28).



Most of the studies conducted on the analysis of pharmaceutical inventory management are only
ABC-VEN matrix analysis. Consumption pattern and annual closing value of pharmaceuticals
were not clearly studied. Then in addition to ABC-VEN matrix analysis this study carried out the
analysis of combination of consumption pattern of pharmaceuticals and their annual closing

stock value which is known as FSN-XYZ matrix analysis.



1.3.  Significance of the study

Inventory management is the heart of the pharmaceutical supply system and without a healthy
inventory management system, the pharmaceutical supply system as a whole will not be viable
(5). Then pharmaceutical inventory management is the core area of study in pharmaceutical

supply systems.

Theoretically the finding of this study gives information and adds the knowledge of
pharmaceutical inventory management for the reader and it can be taken as baseline study for
another study to be undertaken at this study area. The practical importance of this study will be
seen if health facilities found in the study area will use the findings of this study. By using this
study health facilities can improve their pharmaceutical inventory management practices to save

their pharmaceutical budget and serve the patients appropriately.

There has been no previous study conducted concerning pharmaceuticals inventory management
in West Shewa zone and the status of pharmaceutical inventory management concerning budget
spent on vital, essential and nonessential pharmaceuticals was unknown. Pattern of consumption
(flow of pharmaceuticals) and the status of budget locked up on the closing stock year and type
of pharmaceuticals those need greater attentions for control were also not identified. The baseline
study conducted here identifies these all problems and it would help to take corrective actions

depending on the finding of the study.



2. Literature Review
Inventory management seeks to ensure availability of the right material, at the right time, to the
right place, at the least cost so that adequate stocks of the required essential items are
maintained; for the uninterrupted supply of the items. Maintenance of proper inventory levels
can avoid the issues like low inventory and high inventory turnover, excessive procurement cost,
high carrying costs and higher frequency of stock-outs (10). In short, the objective of inventory
management is to have the appropriate amounts of materials in the right place, at the right time
and at low cost (1). Inappropriate pharmaceuticals inventory management may lead to waste of
resources and has a negative impact on patient care. This might be due to miss-management of
pharmaceuticals with in facility by health facility managements or due to challenges found at

suppliers.

Health care organizations should ensure that they take specific actions to optimize the inventory
level with the minimum total annual inventory cost and they implement the actions consistently.
But, to determine which actions are the right ones for the organization, they first carry out the
detailed analysis of the inventory. The results of the analysis can be used as a basis for defining
the appropriate inventory optimization measures (17).

Several studies were conducted on the analysis of pharmaceutical inventory management
practices by using ABC-VEN matrix analysis and identify items those need great attention for
management control while forecasting, selecting, purchasing, stocking their inventory and use.
But analysis of pharmaceutical inventory management practice by using FSN-XYZ matrix

analysis was not clearly studied.

2.1.  Literature Review of ABC, VEN and ABC-VEN Matrix Analysis

In 2007 a study conducted by Gupta R et al on ABC and VED analysis in medical stores
inventory control in military hospital in New Delhi (India) and the findings of ABC analysis
revealed that 14.6% class A drugs consumed 70% of ADE, 22.46 % class B items consumed
19.99 % of ADE and 63% class C drugs consumed 9.99 % of the total budget. The author
discussed as, if drug inventory management considered ABC analysis alone, they would
effectively control the recommended 47 drugs from class A, but would be compromising on the
availability of 21 drugs of vital nature from B and C categories. VEN analysis of the study

showed that 7.3% of drugs were vital, 49.3% essential and the rest 43.3 % were non-essentials.



The ABC-VED matrix of this study showed that 68, 159 and 98 drugs were found in category I,
I1 and 111 respectively (29).

In 2010 at tertiary care teaching, research and referral healthcare institute in India 421 items
analyzed by using ABC and VED Analysis, and on ABC analysis 13.78%, 21.85% and 64.37%
items amounting for 69.97%, 19.95% and 10.08% of annual drug expenditure (ADE). VED
analysis showed 12.11%, 59.38% and 28.51% items were found to be V, E and D category items
respectively, amounting for 17.14%, 72.38% and 10.48% of ADE. On ABC-VED matrix analysis
22.09% items were found in category I, 54.63% items in category Il and 23.28% items in
category 111, amounting for 74.21%, 22.23% and 3.56% of ADE respectively (14).

In 2010 a study conducted at Black Lion specialized hospital (Ethiopia) showed on ABC analysis
of pharmaceuticals less than 3% of items for three years consumed around 80% of total budget.
Class B items in each year were medium in humber and consumed less than 20% of medicines
budget. Class C medicines in each three years were more than 80% consumed only around 5% of
the budget. From class ‘A’ medicines in each year only one medicine called Imatinib 100 mg
alone which was received through donation consumed more than half value spent on medicines
(30).

The result of study conducted in 2015 at secondary level hospital in India showed that ABC
analysis from a total of 182 drugs; 10% of the drugs used 70% of the expenditure, 20% of drugs
used 20% of ADE and 70% of the drugs used 10% of the expenditure. VED analysis of that
study showed 31.9%, 53.3% and 14.8% of drugs were categorized as V, E and D amounting
12.1%, 84.5% and 3.4% of budget respectively. On ABC-VED matrix analysis, 40% of the drugs
were categorized as category |, 47% of drugs were categorized as category Il and13% of drugs
were categorized as category Ill. 77% of cost was consumed by category | drugs. The author
discussed as only 1.2% of the drug budget was spent on category |1l drugs and because this was
very small ADE incurred on category 11 it can be said that inventory management practice of the

hospital was appropriate (13).

The finding of ABC-VEN matrix study conducted on 5 year medicine consumption in Sudan
2016 showed that 17.83%, 50.53% and 31.64% items were classified as category I, Il and IlI,
accounting for 71.23%, 24.17% and 4.60% medicine budget respectively. The author discussed

that the results from this study showed that Category | consists less than one-fifth of the items



consuming more than two-third of the total fund while Category Il consists half of the items
consuming almost one-fourth and Category Il consists of close to one-third of the items costing
only less than 5% of the total fund. The findings of the study indicated that a small number of
items were responsible for large percentage of the total budget, whereas around quarter of

number of items were responsible for only a small percentage of the total budget (31).

In 2016 a study conducted by ABC analysis on 233 medicines at Ayurveda Institute (India)
showed that 25% class A items used 70% of medicine budget, 30% class B items used 20% of

the budget and 45% class C items used 10% of the budget (7).

In Turkey another study conducted in 2017 on ABC and VED analyses for pharmacy showed
that, On ABC analysis 10%, 23% and 67% items were classified as A, B and C category items
amounting for 80 %, 17 % and 3 % of ADE respectively. VED analysis showed that 24.20%,
14.01% and 61.78% items were found to be V, E and D category items, respectively amounting
for 43.08%, 19.22% and 37.70% of ADE. ABC-VED matrix analysis showed as 47 (29.94%)
items were present in category I, 39 (24.84%) items in category Il and 71 items in category IlI,
amounting for 84.81%, 13.39% and 1.80% of the ADE, respectively (15).

Study conducted 2017 in Turkey on drug inventory management using ABC and VEN analysis
revealed that, 160(10.31%) of drugs categorized as A class and 338(21.78%) of drugs as B class
items consumed 69.96% and 20.02% of the total pharmacy expenditures respectively. The
remaining 1054(67.91%) of drugs which were classified as class C, constituted 10.01% of ADE.
The results of VEN analysis of the study revealed that, 10.67% of drugs in V class and 45.49%
of drugs in E class constituted 23.31% and 55.85% of the total ADE. The remaining 43.75% of
drugs which were in category N, constituted 20.84% of the ADE. The study showed that 17.04%
drugs belong to category | and constituted about 79% of the ADE of the pharmacy. Category I
consisted 33.9% of drugs, which accounts for 17.3% of the ADE of the pharmacy. The
remaining 48.7% drugs were in category Ill, accounts for 3.7% of the total drug expenditure
(32).

2.2.  Literature Review of XYZ, FSN and FSN-XYZ Matrix Analysis

Different authors classified inventory items in to fast moving, slow-moving and non-moving by

different methods. Kumar Y et al (33) classified items into fast-moving, slow-moving and non-



moving by considering cumulative percentage of annual demand of items which has similarity
with ABC analysis. Manivel P and Ranganathan R (9) and Vaisakh PS, Dileeplal J and Unni VN
(34) classified items by considering both average stays of the item in inventory and consumption
rate of it. The higher the average stay of an item in the store, the slower its movement from
inventory and a fast-moving item will have a shorter stay in the store. A very high consumption
rate implies that the item is a fast-moving and a slow-moving item will have a low consumption
rate. FSN Analysis takes into account both these criteria in determining the final FSN status of
an item (9).

Mitra S, Reddy MS and Prince K (35) and Hlaing NNN et al (36) classified based on turnover
ratio. Another study conducted by Mallick B, Dutta ON and Das S was carried out by
considering the rate of movement of items from the stores per month (37). Then there is no
general rule to restrict you to use only one method. In present study number of issues of
pharmaceuticals from store within three years was used for FSN analysis; it can be obtained
easily then this study had classified pharmaceutical items by considering their number of issues

from store per three years.

The findings of a study conducted by Manivel P and Ranganathan R (2016) on analysis of
private and hospital pharmacy in India revealed that 46.03% out of 126 drugs were classified as
F class. 33.33% drugs were considered as S class and the remaining 20.63% drugs were of N
class (9). Another study conducted by Kumar Y et al on FSN analysis for inventory management
of sponge iron plant in India showed that out of 20 items 10% of them were categorized as F,
30% as S and 60% as N class items (33).

A study which was done in the cardiology department of a tertiary care hospital found in India
showed that 10% of items were classified as X Class items and contributed 59% of the total
closing stock value, Y Class items (20 % of items) contributed 35% of the total closing stock

value and Z Class items (70 % of items) contributed 6% of the total closing stock value (17).

Currently there is no published literature on pharmaceutical inventory management analyzed by
using FSN-XYZ matrix analysis. The study of combined FSN and XYZ analysis was conducted
by Devarajana D and Jayamohan MS on chemical firm found in India. First non-moving items at
a firm have been identified and then XYZ analysis applied on identified non-moving items. the
finding of the study revealed that from a total of 720 items 625 of them were categorized under
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NZ (non-moving item found in Z category), 62 items under NY (non-moving item found in Y
category) and 33 items under NX (non-moving item found in X category). The study has
identified total stock value of all NX items those should be avoided from facility; because of they
were non-moving items having high stock value. The author told as avoiding these items made

the space and money could be saved (16).
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2.3. Conceptual Framework

Conceptual framework is developed by considering factors which affect pharmaceutical

inventory management of ABC, VEN, FSN and XYZ analysis and it is shown in the following

figure.

Pharmaceutical Product related
factors
v Quantity of pharmaceuticals
consumed
v’ Stock out from store

v" Frequency of issue from store
v Purchasing Cost of pharmaceuticals

/\

Independent variables

Health facility related factors
v Support of management
v Functionality of drug and
therapeutic committees
(DTC)

Dependent variables

1. Proportion of pharmaceuticals categorized as A, B and C as
per ABC analysis and their expenditures

2. Proportion of pharmaceuticals categorized as V, E and N as
per VEN analysis and their expenditures

3. Proportion of pharmaceuticals categorized as F, S and N as
per FSN analysis

4. Proportion of pharmaceuticals categorized as X, Y and Z as

per XYZ analysis and their stock value

Supplier related factors
v Qver/under supply
v’ Stock out at supplier
v" Supplying near expire

Disease related factors
v Disease prevalence
v Severity of disease

Figure: 1 Conceptual frame work of factors affecting ABC, VEN, FSN and XYZ analysis of

pharmaceutical inventory management
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3. Objective of the Study
3.1. General Objective

To assess pharmaceuticals inventory management by using ABC-VEN and FSN-XYZ matrix

analysis in West Shewa Zone, Oromia regional state, Ethiopia.

3.2.  Specific Objectives

The specific objectives of the study were the following ones:

To analyze annual pharmaceuticals consumption for the year of 2016 — 2018

To identify the categories of pharmaceuticals requiring stringent management control by using
ABC-VEN matrix analysis

To identify class of pharmaceuticals by using FSN-XYZ matrix analysis.

To explore challenges health facilities faced in pharmaceutical inventory management.
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4. Methods
4.1. Study Area and Study Period

The study was conducted in public health facilities found in West Shewa zone. West Shewa zone
is one of the 21 zones of the Oromia region in Ethiopia. This zone has 22 districts and by the
data of 2007 census its total population was 2,058,676 (38). There were 581 public health
facilities giving service in the zone (8 of them were hospitals, 91 HCs and 482 health posts).
There were a total of 3513 health professionals in this zone (1541 Males and 1972 Females).
From this 84 of them were Pharmacists (68 Male and 16 Female) and 102 were druggists (79
Male and 23 Female). The study was conducted between March 15, 2019 and May 31, 2019.

4.2.  Study Design

A facility based cross sectional study was conducted using both qualitative and quantitative
methods in which pharmaceutical inventory management practice of health facilities found in
West Shewa zone were analyzed by using ABC-VEN and FSN-XYZ matrix analysis.

4.3. Population

4.3.1. Source population

Source population of the study were all public health facilities like HCs, hospitals and health
posts found in West Shewa zone, all pharmaceutical products used in this zone, all health
professionals working in the health facilities of the zone and records used in inventory
managements like health commodity management information system (HCMIS), bin cards, stock

cards, goods receiving voucher (model no 19) and goods issuing voucher (model no 22).

4.3.2. Study population

Study population includes all budget pharmaceuticals which were collected from 15 selected
public health facilities” pharmaceutical records and health professionals participated on the
study.

14


https://www.revolvy.com/page/Oromia-Region
https://www.revolvy.com/page/Ethiopia

4.4. Inclusion and Exclusion Criteria
4.4.1. Inclusion criteria

Both hospitals and HCs included in the study were public health facility. Pharmaceuticals
included in the study were budget drugs, laboratory reagents and chemicals, and medical

supplies.

For the qualitative study head of pharmacy department and store keeper of pharmacy were
purposively selected and included for the interview as a key informant because they were
supposed to be information rich than other health professionals. They were included if available

during the data collection period and willing to participate in the study.

4.4.2. Exclusion criteria

Hospitals and HCs those did not start giving service before September 2008 EC (September 2015
GC) were not included in the study. Health posts were excluded from the study because they are
under the umbrella of HCs and most logistic activities are conducted at HC. Health professionals
those had below one year work experience were excluded from the study.

4.5. Sample size Determination and Sampling Techniques

45.1. Sample Size Determination

The total number of public hospitals and HCs in this zone was 99 (91 HCs plus 8 hospitals). The
number of health facilities required for the study was calculated based on the recommendation of
USAID delivery project logistics indicators assessment tool (LIAT) which states a minimum of
15% of the available health facilities (39).

The number of health facilities required for this study = (total number of hospitals and HCs X
15% =99 X 0.15 = 14.85). A total of 15 health facilities were needed for the study. Number of
hospitals and HCs required for the study was calculated proportionally. Number of hospitals
required was ((Total number of hospitals/total number of hospitals and HCs) X sample size =
(8/99) X15 =1.21) was 2 and that of HC was 13 (15 minus 2).
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4.5.2. Sampling Techniques

To take samples to be included in the study health facilities were categorized into hospitals and
HCs. Hospitals then categorized into referral hospital (but it was excluded since it started
working at the end of 2008 EC), general hospital and district hospital. From 4 district hospitals
available in the zone three of them were excluded by their service year and the left 1 hospital was
included for the study. From three available general hospitals one of them was selected by simple
random sampling using lottery method. To select HCs to be included for the study first from a
total of 22 districts found in the zone, 13 of them were selected by simple random sampling and

then from each of the selected districts one HC was selected using lottery method.

4.6. Study Variables

4.6.1. Dependent variables
The dependent variables were Proportion of pharmaceuticals categorized as class A, B and C as
per ABC Analysis and their expenditures, Proportion of pharmaceuticals categorized as class V,
E and N as per VEN Analysis and their expenditures, Proportion of pharmaceuticals categorized
as class F, S and N as per FSN Analysis, and Proportion of pharmaceuticals categorized as class

X, Y and Z as per XYZ Analysis and their stock value.

4.6.2. Independent variables

Independent variables of the study were those variables which affect the value of analysis of
ABC, VEN, FSN and XYZ. A) Pharmaceutical Product related variables were consumed
quantity of pharmaceuticals, purchasing cost of pharmaceuticals, Frequency of issue of product
from store and Stock out from store. B) Supplier related variables were supplying over/under
required, stock out of pharmaceuticals at supplier and supplying near expire C) Disease related
variables: prevalence and severity of the disease. D) Health facility related variables: support
of management and functionality of DTC

4.7. Data Collection Procedures

Data used for ABC analysis was quantity of annual consumption and unit price of each

pharmaceuticals used in the health facilities. The data of three years consumption between
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September 12, 2015 and September 5, 2018 was collected by reviewing issue documents model
no 22 and HCMIS (if facility was using it).

Tool used for collecting data for VEN analysis was taken from Management science for health
(5). Data was collected by giving self-administered questionnaires to health professionals
(physicians, health officer, nurse, mid-wife and others) doing at each department of the health
facility. Tool used for data collection of VEN analysis of medical supplies is not the same as that
of medicines, and then it was developed from Management Science for Health (5) by considering
their criticality in giving basic health care service and their supply behavior.

Data used for XYZ analysis was collected through documents review like data of the physical
count of the 3 years at the end of financial year and if facility used HCMIS data base, data was
taken from it. Total quantity available at physical count with their unit price collected.

Data used for FSN analysis was number of issue of pharmaceuticals. Data was collected through

documents review and taken from HCMIS if the facility was using it.

Tool used for collection of qualitative data was taken from previously conducted studies (20, 40).
For collecting qualitative data an in depth interview was conducted by principal investigator (PI).
Interview guide was first prepared in English language, and translated into Afaan Oromoo and
after interview then back translated to English. Digital voice recorder was used for the interview

after getting consent from participants and the information was transcribed after the interviews.

4.8. Data Processing and Analysis

In general the analysis of ABC, XYZ and FSN was done by using MS Excel spreadsheet. Data of
three years of different health facilities aggregated together and analysis conducted. The
simplified procedure is as follows: the collected data of annual consumption, inventory available
on last annual budget year, number of issues of pharmaceuticals and unit price of the
pharmaceutical were transcribed in a Windows Excel spreadsheet. The statistical analysis was

carried out using the Windows Excel statistical functions (14, 41).

The ABC, XYZ and FSN analysis were analyzed by following their own procedure. VEN
analysis was done after the questionnaires were filled by health professionals. ABC-VEN and

FSN-XYZ matrix analysis was done by cross-tabulating the results of the corresponding ABC
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and VEN, and FSN and XYZ analysis respectively. The procedure of the analysis of individual

method is discussed one by one below.

The procedure of ABC analysis is as follows: the annual expenditure of individual items was

calculated and arranged in descending order. The cumulative cost of all the items was calculated.

Percentage expenditure of individual pharmaceuticals calculated and then cumulative percentage

of expenditure and the cumulative percentage of number of items calculated. The list then

subdivided into three categories: A, B and C, based on the cumulative cost percentage of 70%,

20% and 10%, respectively (13, 14).

The following table shows overview of how VEN analysis is carried out.

Table 1: Sample guidelines for VEN categories (source: MSH 2012)

Characteristic of medicine or target condition

Essential

Nonessential

Occurrence of target condition

Persons affected (percent of population) Over 5 1-5 Less than 1
Persons treated (number per day at average health Over 5 1-5 Less than 1
center)

severity of target condition

Life-threatening Yes Occasionally | Rarely
Disabling Yes Occasionally | Rarely
Therapeutic effect of medicine

Prevents serious disease Yes No No

Cures serious disease Yes Yes No

Treats minor, self-limited symptoms and conditions No Possibly Yes

Has proven efficacy Always Usually May or may not
Has unproven efficacy Never Rarely May or may not

The ABC-VEN matrix analysis was formulated by

cross-tabulating the ABC and VEN

analysis. From the resultant combination, three categories were classified (I, 11 and I11). Category
| was constituted by items belonging to AV, AE, AN, BV and CV subcategories. The BE, CE

and BN subcategories constitutes category Il, and the remaining items in the CN subcategory

constitute category 111 (14).
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Steps to conduct XYZ analysis are listed below: a) available stock and the unit cost of the
selected items was collected, b) Stock value was obtained by multiplying available stock and unit
cost of each item, c) Sort the stock value in descending order, d) % stock value and cumulative
% stock value was calculated and e) Finally, the class was allotted. Generally the first 70% of the
total Inventory value corresponds to X Class, the next 20% are of Y Class and the last 10% of the

value corresponds to the Z Class (16).

FSN Analysis: method of analysis was based on number of issues of pharmaceuticals. Number
of issue of each item recorded and arranged in descending order. The cumulative number of
issues was calculated. Percentage of issues and then cumulative percentage of issues calculated
for all pharmaceuticals. Then cut of point decided; items those account for 70% of total number
of issues of pharmaceuticals were categorized as F class items. The next items accounted for
20% and 10% of total number of issues of pharmaceuticals were classified as S and N class items

respectively.

FSN-XYZ Matrix Analysis: It was analyzed by cross tabulation of FSN and XYZ. By cross
tabulation nine different groups were formed. Then they grouped in to three main categories.
Category | constitutes FX, FY, FZ, SX and NX. Category Il contains SY, SZ and NY. Category

Il contains NZ items.

The analysis of qualitative data was done manually. All audio recorded interviews were
transcribed and translated to English. After multiple readings of the text, coding and sub-coding
was made to themes and relevant quotations were used to illustrate themes in the presentation of

study findings.

4.9. Data Quality Assurance
To keep the quality of data collected, it was collected by trained data collectors. While they were
collecting data they were supervised by PI. On each day collected data was cross checked for its

completeness.

4.10. Ethical Considerations

Ethical clearance was obtained from Ethical Review Board of Institute of Health Science, Jimma

University. Permission letter was written to West Shewa zone health department. From zonal
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health department then wrote permission letter to the District Health offices and Hospitals.
District Health Offices wrote a letter to HCs. A permission letter was obtained from HCs’
administrative officers and taken to the pharmacy department and would inform other
departments of the facility where data was collected. Before any data collection, the main

purpose of the study was clearly explained to each department (concerned personnel).

4.11. Dissemination Plan

The finding of this study will be presented to school of pharmacy, Institute of health science,
Jimma University. Then it will be disseminated to each health facilities and other concerned
bodies like District health offices, Zonal health department, Oromia regional health bureau and
Pharmaceutical suppliers. Finally it will be published on scientific journal.

4.12. Operational definitions and definitions of terms

A class items — stock of pharmaceuticals those consumed 70% of total pharmaceutical
expenditures

B class items — stock of pharmaceuticals those consumed 20% of total pharmaceutical
expenditures

Budget pharmaceuticals — in this study budget pharmaceuticals were pharmaceuticals supplied
to health facilities by purchase and it didn’t include pharmaceuticals supplied by program.

C class items — stock of pharmaceuticals those consumed 10% of total pharmaceutical
expenditures

Essential — in this study any pharmaceutical was categorized as essential if it was essential at
one or more health facility and it may be non-essential at other health facilities.

F class items- pharmaceuticals those represent 70% of total number of issues of pharmaceuticals
used in three years

Health facility: in this study it includes public hospitals and health centers where health care
service is given.

N class items- pharmaceuticals those represent 10% of total number of issues of pharmaceuticals
used in three years

Non-Essential — in this study any pharmaceutical categorized as non-essential if it was non-

essential at all health facilities from which data collected.
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Pharmaceutical: in this study it includes budget drugs, laboratory reagents and chemicals, and

medical supplies which were bought by revolving drug fund.

S class items- pharmaceuticals those represent 20% of total number of issues of pharmaceuticals
used in three years

Total pharmaceutical expenditures — is total expenditures spent by health facilities included in
this study for all budget pharmaceuticals in the three years.

X class items- stock of pharmaceuticals those account for 70% of stock value

Y class items- stock of pharmaceuticals those account for 20% of stock value

Vital — in this study any pharmaceutical was categorized as vital if it was vital at one or more
health facility and it may be essential or non-essential at other health facilities.

Z class items- stock of pharmaceuticals those account for 10% of stock value
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5. Results

This study was conducted in fifteen public health facilities of West Shewa zone. Thirteen of
them were HCs and two of them were hospitals. The findings of the study were presented in
three different categories namely a) aggregated result of all 15 selected health facilities, b)
aggregated result of two selected hospitals and c) aggregated result of 13 selected HCs. In each
of category ABC analysis, VEN analysis, ABC-VEN matrix analysis, FSN Analysis, XYZ

analysis and FSN-XYZ matrix analysis were presented separately.

5.1. ABC Analysis

5.1.1. ABC Analysis for pharmaceuticals of selected health facilities of West Shewa zone.

At selected public health facilities of West Shewa zone in three years between September 12,
2015 and September 5, 2018 about 539 pharmaceutical items were utilized and consumed
30,837,628.61 ETB. ABC analysis showed that 64(11.9%) number of items were categorized as
class A and consumed around 70.34% of total pharmaceuticals expenditures (TPE). Class B and
C accounted for 97(18.0%) and 378(70.1%) number of items that consumed 19.68% and 9.98%
of TPE respectively.

Table 2: Summary of ABC Analysis of pharmaceuticals of selected health facilities of West

Shewa zone, Oromia, Ethiopia, January 2020

Class  Number of items (%) Consumption value in ETB Value in %
A 64(11.9%) 21,690,111.68 70.34%
B 97(18.0%) 6,069,077.62 19.68%
C 378(70.1%) 3,078,439.31 9.98%
Total 539(100%) 30,837,628.61 100.0%
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Figure 2: Top ten most costly pharmaceuticals of selected health facilities of West Sheewa zone,
Oromia, Ethiopia, January 2020

Out of 64 items found in class A only amoxicillin 500mg capsule, surgical glove latex (sterile)

number 7.5 and ceftriaxone 1gm injection contributed 15.1% of TPE.
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ABC Analysis of hospitals, HCs and aggregated data
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Figure 3: Pharmaceuticals’ ABC Analysis curve of Hospitals, HCs and aggregated data of West
Shewa zone, Oromia, Ethiopia, January 2020

As it is shown above on figure 3 ABC analysis of the hospitals, HCs and aggregated data are
compatible under V. Pareto curve. From this graph relatively ABC analysis curve of HCs at class
A is steeper than others and then it shows as lower proportion of pharmaceutical items of this
class took maximum of budget percentage range than others. But at hospitals ABC analysis
curve of class A is less steeper than other two and then it shows as pharmaceuticals in this class

took lower portion of budget range and maximum of items proportion.

5.1.2. ABC Analysis of selected hospitals of West Shewa zone

For the last three years at selected hospitals of West Shewa zone around 495 numbers of items
were utilized and consumed 19,241,061.7 ETB. ABC analysis of these items showed that
68(13.74%) number of items were accounted for class A and consumed around 70.18% of TPE.
Class B and C items accounted for 90(18.18%) and 337(68.08%) number of items and consumed
19.91% and 9.91% of TPE respectively.

Table 3: Summary of ABC Analysis of selected hospitals of West Shewa zone, Oromia,

Ethiopia, January 2020

Class Number of items (%) consumption value in ETB Value (%)
A 68(13.74%) 13,502,614.5 70.18%
B 90(18.18%) 3,831,682.63 19.91%
C 337(68.08%) 1,906,764.57 9.91%
Total 495(100%) 19,241,061.7 100.00%
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Out of 68 of class A surgical glove number 7.5 and ceftriaxone 1gm injection contributed around
9.1% of total APE.
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Figure 4: Top ten costly items of selected hospitals at West Shewa zone, Oromia, Ethiopia,
January 2020

5.1.3. ABC Analysis of selected Health centers of West Shewa zone

At selected HCs of West Shewa zone around 341 pharmaceuticals were utilized and consumed
11,635,306.17 ETB. ABC analysis showed that 38(11.14%) number of items were categorized as
class A and consumed 70.40% of TPE. The rest class B and C items accounted for 61(17.89%)
and 242(70.97%) number of items that consumed 19.95% and 9.65% of TPE respectively.

Table 4: Summary of ABC Analysis of selected Health centers of West Shewa zone, Oromia,

Ethiopia, January 2020

Class Number of items (%) Consumption value in ETB Value (%)
A 38(11.14%) 8,191,559.04 70.40%
B 61(17.89%) 2,321,154.46 19.95%
C 242(70.97%) 1,122,592.67 9.65%
Total 341(100.00%) 11,635,306.17 100.00%
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At selected HCs out of 38 items classified as class A only amoxicillin 500mg capsule consumed
10.7% total TPE.
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Figure 5: Top ten costly items of selected HCs at West Shewa zone, Oromia, Ethiopia, January
2020

5.2. VEN Analysis

5.2.1. VEN Analysis of pharmaceuticals of selected health facilities of West Shewa zone

At selected health facilities of West Shewa zone a total of 320 pharmaceuticals were identified
by VEN analysis. From this 115(35.94%) of them were categorized as vitals. 156(48.75%) and
49(15.31%) items were categorized as essential and non-essentials respectively. Items in vital
category consumed 14,243,893.81 ETB (53.9%) of TPE. The rest 11,162,220.06 ETB (42.2%)

and 1032,168.31 ETB (3.9%) were consumed by essential and non-essential items respectively.

Table 5: VEN analysis of pharmaceuticals of selected health facilities of west shewa zone,

Oromia, Ethiopia, January 2020

VEN Analysis  Number of items (%) Consumption value (in ETB) Value (%)

v 115(35.94%) 14,243,893.81 53.9%
E 156(48.75%) 11,162,220.06 42.2%
N 49(15.31%) 1,032,168.31 3.9%

Total 320(100.0%) 26,438,282.18 100.0%
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5.2.2. VEN Analysis of pharmaceuticals at selected hospitals of West Shewa zone

VEN analysis of pharmaceuticals at selected hospitals of West Shewa zone revealed that a total
of 278 pharmaceuticals were identified. From this 99(35.61%), 138(49.64%) and 41(14.75%)
number of pharmaceuticals were classified as vitals, essentials and non-essential respectively.
Vital items consumed 7,380,201.70 ETB (51.59%) of TPE. Essentials and non-essential
pharmaceuticals consumed 6,423,565.65 (44.90%) and 501,744.27 ETB (3.51%) of TPE
respectively.

Table 6: Summary of VEN Analysis of selected hospitals of West Shewa zone, Oromia,

Ethiopia, January 2020

VEN category Number of items (%) Consumption value (in ETB) Value (%)
Vv 99(35.61%) 7,380,201.70 51.59%
E 138(49.64%) 6,423,565.65 44.90%
N 41(14.75%) 501,744.27 3.51%
Total 278(100.00%) 14,305,511.62 100.00%

5.2.3. VEN Analysis of pharmaceuticals at selected health centers of West Shewa zone

A total of 192 pharmaceuticals were identified and classified by VEN Analysis in selected HCs
of West Shewa zone. From this 40(20.83%), 116(60.42%) and 36(18.75%) of items were
categorized under vital, essential and non-essential class respectively. Vital, essential and non-
essential items consumed 36.93%, 56.24% and 6.84% of TPE at selected HCs of West Shewa
zone.

Table 7: Summary for VEN analysis of pharmaceuticals of selected HCs of West Shewa zone,

Oromia, Ethiopia, January 2020

VEN Analysis Number of items (%) consumption value (in ETB) Value (%)
\Y 40(20.83%) 3,761,507.51 36.93%
E 116(60.42%) 5,728,539.28 56.24%
N 36(18.75%) 696,596.98 6.84%
Total 192(100.00%) 10,186,643.77 100.00%
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5.3. ABC-VEN Matrix Analysis

5.3.1. ABC-VEN Matrix Analysis of pharmaceuticals of selected health facilities at West
Shewa zone

The findings of ABC-VEN matrix analysis at selected health facilities of West Shewa zone
revealed that 142(44.4%) of items classified as category | pharmaceuticals and consumed 85.5%
of TPE. 137(42.8%) and 41(12.8%) of items classified as category Il and 11l consumed 13.3%
and 1.3% TPE respectively.

Table 8: Summary of cross-tabulation of ABC-VEN matrix analysis of pharmaceuticals of

selected health facilities at West Shewa zone, Oromia, Ethiopia, January 2020

ABC- A B C Total

VEN | No Value (ETB) No  Value (ETB) No  Value (ETB) No Value (ETB) Value (%)
\Y 29  11833534.48 27 1812147.69 59 598211.64 115 14243894  54.0%
E 25 8027378.59 33 2089804.14 98 1045037.326 156 11162220 42.3%
N 2 320695.68 6 372602.6 41 338870.03 49 1032168 3.9%
Total 56  20181608.75 66 4274554.43 198 1982119.00 320 26438282.18 100%

No- indicates number of items found in each sub-category
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Figure 6: ABC-VEN matrix analysis of pharmaceuticals consumption at different level of health

facilities of West Shewa zone, Oromia, Ethiopia, January 2020
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5.3.2. ABC-VEN Matrix Analysis of pharmaceuticals at selected hospitals of West Shewa

zone

ABC-VEN matrix analysis of pharmaceuticals at selected hospitals of West Shewa zone revealed
that 123(44.24%), 120(43.17%) and 35(12.59%) number of items contribute category I, Il and 11l
that consumed 85.25%, 13.37% and 1.38% of TPE respectively.

Table 9: summary of cross-tabulation table of ABC-VEN Matrix Analysis of pharmaceuticals of

selected hospitals of West Shewa zone, Oromia, Ethiopia, January 2020

ABC- A B C Total
VEN | No Value (ETB) No Value (ET