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Background: Health facilities (HFs) need extensive ranges of anti-tuberculosis (TB) drugs 
and related TB laboratory commodities (LCs) for diagnosis, prevention, and treatment of TB 
and multi-drug-resistance (MDR)-TB. This study was aimed to assess anti-TB commodities 
management performance at public HFs of Dire Dawa city administration, Ethiopia.
Methods: A cross-sectional study design in 16 HFs providing TB and MDR-TB related service 
using quantitative and qualitative method was conducted. Semi-structured questionnaires and 
observation checklists with logistic indicators assessment tools were used to collect data. We 
used an in-depth interview and analyzed using a thematic approach. Quantitative data were 
entered into Epi-Data version 3.1 and transported to SPSS version 20 to analyze the results. Chi- 
square was used to test the association and a P-value<0.05 was statistically significant.
Results: The majority(13; 81.3%) of HFs used a health commodity management information 
system. Forty-two (40%) bin cards (BCs) for first line anti-TB drugs were not updated, while 
62.5% of BCs were updated for second line drugs. On average, 43% of HFs accurately 
reported a report and requisition format (RRF) had significant association with the presence 
of a logistic management information system (LMIS) and standard operating procedure 
(P=0.019). Of the HFs, 50% had good storage conditions and guidelines (P=0.041). 
Regimen change (56.3%; P=0.035), receive near expiry (56.3%; P=0.035), and defective 
practice to first expired-first-out (50%; P=0.007) were reasons for wastages. About 50% and 
66.6% of HFs were stocked out for isoniazid 300 mg, rifampicin, isoniazid, pyrazinamide 
(RHZ fixed dose), and ethambutol 400 mg with a mean stock out duration of 10.8, 18.9, and 
70.5 days, respectively. Regimen change (68.8%; P=0.026), low demand (56.3%; P=0.041), 
and delay to resupply (37.5%; P=0.041) were reasons for stock out of anti-TB commodities.
Conclusion: Anti-TB drugs and LCs management performance of the HFs were found to be 
defective, which was confirmed by unsatisfactory data records, inconstant reports, deprived 
stock record accuracy, long lead time, high stock out rate, wastages, defective storage 
conditions, lack of training, and management support. Hence, respective organizations 
should improve their responsible activities to secure an uninterrupted supply of anti-TB 
drugs and LCs.
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Background
Tuberculosis (TB) remains a major global health problem, with the majority of 
cases in developing countries.1 It is the leading cause of morbidity and mortality 
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worldwide, accounting for about 10.4 million new cases 
and 1.5 million deaths in 2015.2,3 According to recent 
estimates, Ethiopia stands 7th in the list of high TB burden 
countries.2,3 Inadequate TB treatment is an important fac-
tor that can contribute to the development of multi drug- 
resistant (MDR)-TB strains and increase the mortality 
rate.2 In the absence of treatment with anti-TB drugs, 
about 70% of individuals with sputum smear-positive 
and 20% of people with culture-positive but smear- 
negative pulmonary TB died within 10 years of being 
diagnosed.4 Even if the annual TB incidence and mortality 
rate in Ethiopia is reducing, Ethiopia remains among the 
30 countries reported with a high burden of TB and MDR- 
TB for 2015–2020.5

Mostly, common causes of MDR-TB are man-made 
errors following an inadequate or poorly administered 
treatment regimen. The main factors causing inadequate 
treatment are unavailability of certain anti-TB drugs and 
laboratory commodities (LCs) used for diagnosis of TB 
due to stock-outs, delivery disruptions, poor storage con-
ditions, and poor quality and regulation of medicines.2,6 

Drug stock-out hinders access to effective treatment and 
achievement of treatment success targets. In 2013, 
shortages of anti-TB drugs were reported globally, even 
in the US.7 Other factors such as limited diagnostic and 
treatment facilities highly exacerbate the effect of MDR- 
TB in the developing world including Ethiopia.8 

Generally, poor commodity management practice has 
a great contribution for the spread of MDR-TB,2,6 and is 
a problem associated with poor data management and 
improper storage. It can result in poor medicine quality, 
theft, expiration, losses, and shortages.9 Therefore, such 
a shortage of commodities contributes to the spread of the 
TB epidemic.9 In TB control, stock-outs of drugs and 
diagnostic LCs are unacceptable. All anti-TB drugs and 
TB diagnostic LCs are essential for treatment and diagno-
sis and follow-up tests of TB patients, respectively. 
Therefore, they must be available throughout the time.10 

Even though treatment with a 6-month course of first-line 
TB medicines cures almost 90% of TB cases, lack of 
access to appropriate medicines persist, especially MDR- 
TB.11 Pediatric TB commodities access issues are more 
prominent in developing countries.11

Logistic management is the process of selection, quan-
tification, procurement, inventory management, storage, 
distribution, and use, together with an effective logistic 
management information system (LMIS).9,12,13 In 
Ethiopia, all TB commodities selection, quantification, 

and procurement are done at the central Pharmaceutical 
Fund and Supply Agency (PFSA) level in collaboration 
with the National Tuberculosis Program/Federal Ministry 
of Health. Health facilities are responsible for inventory 
management, storage, and distribution of commodities 
from store to the TB clinics and laboratory units.14 

Inventory management is the process to order, receive, 
store, issue, and then reorder anti-TB and LCs with the 
aim to secure a sustainable supply of these commodities.15 

In the Ethiopian context; bin card (BC), internal facility 
report and resupply (IFRR) form, and report and requisi-
tion form (RRF) are the major stock records and inventory 
reports used for the commodity management. Facility TB 
clinics and laboratory units are required to submit an IFRR 
form and collect the anti-TB drugs and LCs from the 
facility store based on their schedule. The HF stores are 
required to fill the report and RRF every 2 months and 
submit it to their respective PFSA branches. Based on their 
report and request, PFSA branches refill facilities requests 
with the required pharmaceuticals. TB pharmaceuticals are 
stored only at central and branches of PFSA warehouses 
and HFs stores. HF stores are responsible to prepare dis-
tribution schedules for the TB clinics and laboratory 
units.16

Deprived commodity management in HFs leads to the 
waste of financial resources, shortage of some medicines, or 
overage of others resulting in expiration and decline in the 
quality of patient care. In addition, it results in wrong 
decisions about order frequency and quantity, inaccurate 
stock records, and a lack of systematic performance 
monitoring.15 Therefore, to ensure an uninterrupted supply 
of anti-TB drugs and LCs, good inventory management is 
mandatory. Any imperfection interrupts service provision 
and the patients’ appropriate use of TB drugs.9 Along all 
these processes, there are problems associated with the 
inventory management of anti-TB commodities such as 
non-availability, inaccurate and lack of updated BCs, unsa-
tisfactory inventory management, and poor storage 
practice.16 To overcome problems associated with the 
inventory management system of the country, PFSA was 
established in 2007. So as to implement its mandate in the 
area of pharmaceuticals supply in an efficient and effective 
manner, an integrated pharmaceutical logistics system 
(IPLS) has been developed and implemented since 2010.14 

Despite these and other ongoing efforts taken to improve 
the inventory management, evidence shows frequent stock 
depletions, shortages, and unsatisfactory management of 
such commodities at public HFs. Different studies done in 
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Ethiopia show that there are intermittent supplies, shortage 
of anti-TB commodities, and poor utilization of recording 
and reporting logistic formats.17–19 TB is an expanding 
program which needs strong and supportive laboratory ser-
vices. The capacity of the laboratory depends on the avail-
ability of the required LCs to perform these tests, which 
require multiple commodities like supplies, reagents, and 
equipment to be available simultaneously. However, the 
supply chain of LCs is a great challenge, especially in 
developing countries including Ethiopia.10,20

There are different factors that affect the inventory 
management performance at HFs. According to research 
done in Ethiopia in 2014, data management, government 
support, and pharmacy professionals skills affect the sup-
ply chain management (SCM) performance.15 Another 
study conducted in 2016 in Ethiopia also shows that the 
scarcity and lack of expertise in SCM, lack of commitment 
and motivation, gap in leadership, knowledge and skill, 
weak integration of different stakeholders, poor warehouse 
design, and transport facilities are factors for the inventory 
management performance.21 Assessment of IPLS in 
Ethiopia in 2015 also shows supportive supervision, 
trained personnel, and coordination with the distribution 
system were some of the factors contributing to inventory 
management performance.16

Studies that have assessed the SCM of anti-TB com-
modities in the city administration are limited. Our study 
is, therefore, needed to assess anti-TB commodities inven-
tory management performance and challenges associated 
with it in public HFs of Dire Dawa city administration, 
east Ethiopia. Thus, a need arises to conduct this research 
in order to determine the extent of the problem of inven-
tory management of anti-TB drugs and LCs. Findings 
from this study will help program managers, supply 
chain officers, donors, stakeholders, and policy-makers to 
know the problems and develop strategic plans to solve 
and bridge the gaps that will minimize these problems so 
as to ensure a sustainable and uninterrupted supply of anti- 
TB commodities in the country. In addition to this, it will 
be useful to HFs managers to strengthen their management 
support and follow-up by planning different activities.

Methods and Materials
Study Area and Period
Dire Dawa city administration is located in the eastern part 
of Ethiopia (Figure 1). It is 515 km from Addis Ababa and 
covers an area of 1,547 km2, with a total population of 

427,000. Currently, there are 14 health centers, one general 
and one primary hospital which are owned by the govern-
ment, and four private hospitals. In addition, there are six 
primary clinics, 24 medium clinics, one higher clinic, nine 
medium dental clinics, one specialized pediatric clinic, one 
public diagnostic laboratory, and one international basic 
diagnostic laboratory.22 The study was conducted between 
the time periods of December 2018 and May 2019.

Study Design
A facility-based cross-sectional study design was con-
ducted by using a quantitative and qualitative method. 
For the quantitative part, indicators were used to measure 
the inventory management performance. All public HFs in 
Dire Dawa city administration that provide TB diagnosis 
and treatment services, all anti-TB drugs, all LCs used for 
diagnosis of TB, all drugs used for MDR-TB treatment, 
selected logistic data records and key informants (KIs) 
from HFs, supply chain officers (pharmacy coordinators), 
store managers, and laboratory unit coordinators were the 
study population. All public HFs that were providing TB 
and MDR-TB services and health professionals with work 
experience of more than 6 months were included in this 
study.

Sample Size Determination and Sampling 
Technique
The study included all public HFs in the city. Logistics 
indicators assessment tools (LIATs), a quantitative data col-
lection instrument developed by USAID/DELIVER, was 
used.23,24 The most recent RRF reports were used with 
a total of 16 RRFs (one from each HF). A total of 125 
BCs from all HFs were assessed (111 BCs for anti-TB 
drugs and 14 for LCs used for TB diagnosis). The most 
recent IFRR reports (6 months back from day of data collec-
tion) were used. Seven first line anti-TB drugs which were 
used to prevent and cure TB, eight second line drugs which 
were used for MDR-TB treatment, and 14 different kinds of 
laboratory reagents and supplies which were used to diag-
nose TB were used. Key informants such as pharmacy 
coordinators, laboratory unit coordinators, and pharmacy 
store managers were selected from public HFs purposively 
(File S1).

Study Variables
Logistic management information system (LMIS) perfor-
mance, stock out rate, storage condition and wastage of 
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commodities were the dependent variables, whereas orga-
nizational and personal support, logistic record system, 
wastage, stock out, and storage condition related factors 
were the independent variables, as indicated in Figure 2.

Data Collection Procedures
A data collection instrument was developed from 
LIATs23,24 to collect the necessary data. In addition, 
a review of relevant documents with a maximum of 
6-month duration, structured observation using checklists, 
and physical counts of the products were done. The data 
was collected by trained pharmacy professionals under 
close supervision. To assess the challenges associated 
with inventory management, open-ended and closed semi- 
structured questionnaires and face-to-face interviews with 

KIs (pharmacy coordinators, store managers, and labora-
tory coordinators) with some probes were used for quali-
tative data collection.

Data Processing and Analysis
The quantitative data were checked for completeness and 
then entered into Epi-Data version 3.1 and transported to 
SPSS (IBM Corporation, Armonk, NY, USA) version 20 
to analyze the result. Descriptive statistics such as frequen-
cies, mean, percentage, and statement were used to repre-
sent data. In addition, advanced statics such as chi-square 
were used to test the presence of association between the 
variables and P-value (P<0.05) was considered as an asso-
ciation between variables. The qualitative data was ana-
lyzed based on coding thematically.

Figure 1 Map of the study area; Dire Dawa city administration.
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Data Quality Assurance
Training was given to data collectors and a pre-test was 
carried out prior to data collection to assess the clarity and 
consistency of the data collection tool. We discussed with 
the data collectors on regular activities and reviewed the 
collected data for completeness.

Ethical Considerations
Ethical approval was obtained from the Ethics Review 
Board of Institute of Health, Jimma University (Ref.No. 
IHRPGC/797/327). In addition, permission to conduct the 
research was obtained from the city administration health 
bureau and the HFs. Both written and verbal consent from 
respondents was obtained prior to conducting the study, 
and enough information was given about the purpose of 
the study. Participants were assured about confidentiality. 

Personal identifiers were not used, to ensure the anonymity 
of respondents.

Results
Socio-Demographic Characteristics of 
Health Facilities
Among a total of 16 HFs, two were hospitals and 14 were 
health centers. Basic TB treatment services were given in all 
HFs, whereas MDR-TB treatment service was given in one 
general hospital. From the 16 HFs, 11 (68.8%) of them were 
using a florescence microscope. Among 72 pharmacy profes-
sionals, 42 (58.3%) had a pharmacy diploma, followed by 
27 (37.5%) pharmacy degree holders. Of the 16 store man-
agers working in the store, 14 (87.5%) of them were phar-
macy technicians. The majority of the staff (69; 95.8%) had 
taken IPLS training; however, none of them had taken 

Figure 2 Conceptual framework of the study.

Journal of Multidisciplinary Healthcare 2020:13                                                                           submit your manuscript | www.dovepress.com                                                                                                                                                                                                                       

DovePress                                                                                                                       
1681

Dovepress                                                                                                                                                              Tola et al

Powered by TCPDF (www.tcpdf.org)

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


training related to warehouse management, laboratory com-
modity management (LCM), or health commodity manage-
ment information system (HCMIS) software. All store 
managers were responsible to manage anti-TB drugs and 
laboratory supplies. None of the store managers were respon-
sible for managing laboratory reagents (Table 1).

LMIS Performance of Anti-TB 
Commodities
Utilization of LMIS Tools, Stock Record Availability, 
Updating Practices, and Accuracy
All HFs were using RRF, IFRR, and BC. However, only 
four (25%) of the HFs’ TB clinics and three (18.8%) of the 

laboratory units used BC for stock control. Thirteen 
(81.5%) HFs had automated recoding systems, which is 
called HCMIS. All TB clinics and laboratory units used 
IFRR. All first-line anti-TB drugs were recorded on the 
BCs in all HFs store except for ethambutol 400 mg, which 
was recorded on BC only in nine (56.3%) HFs. Among 
105 available BCs for first-line anti-TB drugs, 42 (40%) 
were not updated. The average BC accuracy rate was 
found to be 77.2%, with the range of 62.5% for fixed 
dose combinations (FDCs) of rifampicin (R), isoniazid 
(H), pyrazinamide (Z), and ethambutol (E) (RHZE kit) to 
93.7% for ethambutol 100 mg (Table 2). Among the 
assessed second line medicines for MDR-TB treatment 
service, six (75%) of the drugs were documented on the 
BCs in the store and, of these, five (62.5%) of them were 
updated. Only seven (43.8%) and six (37.5%) HFs used 
BCs for wooden applicator sticks without cotton and 
frosted end microscope slide, respectively. Almost none 
of the LCs [sputum cup, filter paper, lens cleaning solu-
tion, immersion oil, lens paper, Xpert Mycobacterium 
tuberculosis/rifampicin test (Xpert MTB/RIF) cartridges 
and falcon tube] had been BC in the main pharmacy 
store. Thus, it is less important to show the accuracy rate 
and updating practice for these supplies.

Report and Requisition Form (RRF) Data Accuracy 
and Completeness
None of the HF was 100% accurate for all types of 
products. On average, 44.3% HFs were not accurate for 
RRF report (Table 3). Among eight MDR-TB drugs which 
were managed only in one hospital; cycloserine 250 mg, 
pyrazinamide 400 mg, para-aminosalicylic acid (PAS) 
4 mg, and moxifloxacilline 400 mg were accurately filled 
out on the reporting form; however, the rest of the drugs, 
such as capreomycin 1 gm, prothionamide 250 mg, levo-
floxacilline 250 mg, and kanamycin 1 gm, were not accu-
rately filled out on the RRF. Of the assessed 16 HFs, half 
of them had a standard operating procedure (SOP) for 
LMIS. RRF accuracy had a significant association with 
the presence of LMIS-SOP and frequency of stock taking 
practice which was revealed by Fishers exact test 
(P=0.019) and likelihood ratio (P=0.046), respectively. 
None of the HFs had a complete RRF report in which all 
columns were filled. Of the reviewed RRFs, none of the 
HFs had filled stock on hand (SOH) at the dispensing unit 
(DU) for all products. Three of the reports had no loss/ 
adjustment and days out of stock filled for all products. 
None of the TB laboratory diagnostic supplies used for 

Table 1 Sociodemographic Characteristics of Public HFs of Dire 
Dawa City Administration, May 2019

Variables Frequency 

(%)

Health facilities using FM microscope 

ZN microscope 

Gene Xpert machine

11 (68.8) 

5 (31.3) 

3 (18.8)

Health facilities given Basic anti-TB service 

MDR-TB service

16 (100) 

1 (6.3)

Professions under 

pharmacy units

MSc (clinical pharmacy) 

Pharmacist 

pharmacy technician

3 (4.2) 

27 (37.5) 

42 (58.3)

Professional qualification 

under pharmacy stores

Pharmacist 

Pharmacy technician

2 (12.5) 

14 (87.5)

Store managers 

responsible for managing

Anti-TB drugs 

Laboratory supplies 

Laboratory reagents

16 (100) 

16 (100) 

0 (0)

Service year (store 

manager and pharmacy 

head)

6 months–1 year 

1–3 year 

>3 years

1 (3.1) 

10 (31.3) 

21 (65.6)

Delivery modality from 

PFSA

Direct 

Indirect

16 (100) 

0 (0)

Training taken by store 

manager

IPLS Trained 

Not trained

14 (87.5) 

2 (12.5)

LCM Trained 

Not trained

0 (0) 

16 (100)

Warehouse 

management

Trained 

Not trained

0 (0) 

16 (100)

HCMIS Trained 

Not trained

0 (0) 

16 (100)

Abbreviations: FM, florescence microscope; ZN, Ziehl–Neelsen; IPLS, integrated 
pharmaceutical logistic system; LCM, laboratory commodity management; HCMIS, 
health commodity management information system.
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acid-fast bacillus (AFB) staining procedure were reported 
to PFSA in the reviewed report.

Internal Facility Requisition and Report (IFRR) 
Reporting Rate and Completeness
All health facilities for TB and laboratory DUs reported 
their IFRR every 2 weeks, except one HFTB clinic which 
submitted every month to the store. Although the reporting 
rate and completeness of IFRR at all HFs were expected to 
be 100%, the reporting rate was 69.4% and 66.7% for TB 
clinic units and laboratory DUs, respectively. Among actu-
ally submitted IFRR reports, 85.3% of TB clinic units and 
86% laboratory DUs IFRR were complete, which con-
tained the beginning balance, stock on hand, quantity 
received, and loss/adjustment. The rest missed any of the 
four essential data.

Emergency Order
Half of the HFs placed at least one emergency order in the 
last 6 months for pediatric fixed dose commodities (RHZ 
and RH), ethambutol 100 mg, falcon tube, and cartridge.

Inventory Control System and Stock 
Status of Anti-TB Commodities
Supervision, Inventory Taking Practice, and Lead 
Time
Eleven (81.3%) HFs had received supervision within the 
last month. Five (31.3%) of them received it in the past 
1–3 months. Five (31.3%), four (25%), four (25%), and 
two (12.5%) of the HFs had been taking inventory quar-
terly, bimonthly, annually, and at any time during issuing, 
respectively. The rest (6.2%) of them took it monthly. In 
addition to this, the lead time by the store managers was 
assessed. Based on this, 10 HFs perceived that the lead 
time for the last order was 3 weeks to 1 month from the 
order date, while four HFs perceived 1–2 months to 
receive their order.

Order Fill Rate by Products
Ten (62.5%) HFs had an order fill rate of more than 80% 
of products they ordered. When disaggregated by pro-
duct, 15 (93.8%) HFs received the quantity ordered for 
each isoniazid (INH) 100 mg and 300 mg. One HF 
received insufficient quantity ordered for ethambutol 
100 mg, INH 100 mg and 300 mg (Table 4). Of the 
requested second line anti-TB drugs, all were supplied 
by PFSA as per the requested quantity. Even if laboratory 
supplies are expected to be reported with drugs every 
2 months, none of the HFs reported to PFSA for the 
last reporting period.

Table 2 Bin Card Availability, Updating Practice and Accuracy for First Line Anti-TB Commodities at HFs of Dire Dawa City 
Administration, May, 2019

List of Products Bin Card Availability Bin Card Updating Practice Bin Card Accuracy

Available, 
n (%)

Not Available, 
n (%)

Updated, 
n (%)

Not Updated, 
n (%)

Accurate, 
n (%)

Inaccurate, 
n (%)

E-400 mg 9 (56.3) 7 (43.7) 3 (33.4) 6 (66.6) 7 (77.8) 2 (22.2)

E-100 mg 16 (100) 0 (0) 9 (56.3) 7(43.7) 15 (93.7) 1 (6.3)

INH-100 mg 16 (100) 0 (0) 10 (62.5) 6 (37.5) 13 (81.3) 3 (18.7
INH-300 mg 16 (100) 0 (0) 11 (68.7) 5 (31.3) 12 (75) 4 (25)

RH-75/50 mg 16 (100) 0 (0) 12 (75) 4 (25) 11 (68.7) 5 (31.3)

RHZ-75/50/150 mg 16 (100) 0 (0) 9 (56.3) 7 (43.7) 13 (81.3) 3 (18.7)
RHZE/RH-kit 16 (100) 0 (0) 9 (56.3) 7 (43.7) 10 (62.5) 6 (37.5)

Average 15 (93.8) 1 (6.2) 9 (58.4) 6 (41.6) 12 (77.2) 4 (22.8)

Abbreviations: INH, isoniazid; RHZE, rifampicin, isoniazid, pyrazinamide, ethambutol.

Table 3 RRF Accuracy Rate for Anti-TB Drugs at Health 
Facilities of Dire Dawa City Administration, May 2019

Products n (HF) Accurate 
RRF Report, 
n (%)

Inaccurate 
RRF Report, 
n (%)

E-400 mg 9 3 (33.3) 6 (66.7)

E-100 mg 16 9 (56.3) 7 (43.8)

INH-100 mg 16 8 (50.0) 8 (50)
INH-300 mg 16 8 (50.0) 8 (50)

RH-75/50 mg 16 9 (56.3) 7 (43.8)

RHZ-75/50/150 mg 16 11 (68.8) 5 (31.3)
RHZE/RH kit 16 12 (75.0) 4 (25)

Average (55.7) (44.3)

Abbreviations: RRF, report and requisition form; HF, health facility; INH, isoniazid; 
RHZE, rifampicin, isoniazid, pyrazinamide, ethambutol.
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Stock Status by Commodity Type
Only four (25%) HFs had stock within the minimum– 
maximum stock levels for each of ethambutol 400 mg, 
100 mg, and INH 300 mg. Three (18.8%) HFs had below 
the minimum stock level for INH 100 mg, RH 75/50 mg, 
and RHZE/RH kit. Eleven (68.8%) HFs had above the 
maximum stock level for ethambutol 100 mg (Table 5). 
For second line drugs and laboratory reagents, it was 
impossible to measure using this indicator because inven-
tory control was not merely based on consumption. It was 
based on consumption, the number of patients available in 

the quarter, and the number of new patients to be enrolled 
(morbidity data). Laboratory reagents have no placed max-
imum–minimum stock level at which orders need to be 
placed.

Storage Conditions of Health Facilities
The storage condition of the HFs was assessed based on 
visual inspection using indicators as per good pharmacy 
practice standards for storage conditions indicated in 
LIATs.23 Based on this, the findings of our research showed 
that only eight (50%) of the study facilities have fulfilled 
good storage conditions (≥80% positive response to the 
indicators). When disaggregated by facility level, the pri-
mary and general hospital fulfilled 58.3% and 75%, respec-
tively, whereas the remaining HFs fulfillment range was 
from 58.3–100%. In addition to this, 50% HFs had storage 
guidelines. All of the surveyed health facilities were 
visually free from harmful insects and rodents, and pro-
tected from direct sunlight and water and humidity. 
However, only nine (56.3%) HFs had relatively sufficient 
space for medicines storage and free space for future expan-
sion (Table 6). Fisher’s exact test revealed that the storage 
conditions of medicines had a significant association with 
the presence of storage guidelines in the store (P=0.041).

Value of Unusable Anti-TB Commodities
The amount of medicines wasted within the last 9 months 
(July 2018 to March 2019) that means starting from the new 
budget year up to data collection time were assessed to 
calculate the value of wastage of medicines. Wastages were 
calculated based on the medicines unit price obtained from 
PFSA. Based on this, a total of 84,275.04 Ethiopian birr was 
lost because of wastage and expiry of medicine from all HFs. 
The majority, kanamycin 1 gm, RH-60/30 mg, and RHZ-60/ 
30/150 mg accounted for 29,140.00, 20,769.31, and 
13,073.13 birr, respectively. The remaining PAS 4 mg and 
ethambutol 100 mg accounted for 9,600.00 and 1,612.60 birr, 
respectively. Regimen change (56.3%), receiving near expiry 
(56.3%), fail to practice first expired–first out (FEFO) (50%) 
and over supply of medicine from PFSA (43.8%) were 
reported as the most common reasons for wastage. 
Receiving near expiry, failure to practice FEFO and regimen 
change had significant associations with wastage of products 
(P<0.05), which were revealed by Fisher’s exact test.

Stock Out of Anti-TB Commodities
Based on our study, half of the HFs had stock on hand 
continuously available for more than 80% of products they 

Table 4 Order Fill Rate of Anti-TB Drugs at Health Facilities of 
Dire Dawa City Administration, May 2019

Anti-TB 

Commodities

HFs 

Received 

Quantity 

of 

Products 

Ordered, 

n (%)

HFs Received 

Insufficient 

Quantity of 

Products 

Ordered, n (%)

HFs 

Received 

More 

Quantity of 

Products 

Ordered, 

n (%)

E-400 mg 13 (81.3) 3 (18.8) 0 (0)

E-100 mg 13 (81.3) 1 (6.2) 2(12.5)

INH-100 mg 15 (93.8) 1 (6.2) 0 (0)

INH-300 mg 15 (93.8) 1 (6.2) 0 (0)

RH-75+50mg 11 (68.7) 2 (12.5) 3 (18.8)

RHZ-75+50+150mg 10 (62.5) 1 (6.2) 5 (31.2)

RHZE/RH kit 12 (75) 0 (0) 4 (25)

Average (79.5) (8) (12.5)

Abbreviations: HF, health facility; INH, isoniazid; RHZE, rifampicin, isoniazid, 
pyrazinamide, ethambutol.

Table 5 Stock Status of First Line Anti-TB Drugs at Health 
Facilities of Dire Dawa City Administration, May 2019

Commodities HFs with 

Less Than 

the 

Minimum 

Stock Level, 

n (%)

HFs with 

Higher Than 

the 

Maximum 

Stock Level, 

n (%)

HFs within 

the 

Minimum 

Maximum 

Stock Level, 

n (%)

E-400 mg 9 (56.3) 3 (18.8) 4 (25)

E-100 mg 1 (6.3) 11 (68.8) 4 (25)

INH-100 mg 3 (18.8) 11 (68.8) 2 (12.5)

INH-300 mg 2 (12.5) 10 (62.5) 4 (25)

RH-75+50 mg 3 (18.8) 10 (62.5) 3 (18.8)

RHZ-75+50+150 mg 6 (37.5) 7 (43.8) 3 (18.8)

RHZE/RH kit 3 (18.8) 10 (62.5) 3 (18.8)

Average (24.1) (55.4) (20.6)

Abbreviations: HFs, health facilities; INH, isoniazid; RHZE, rifampicin, isoniazid, 
pyrazinamide, ethambutol.
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manage for the past 6 months, which could be considered 
as good. When disaggregated by product type, 50% HFs 
were stocked out for INH 300 mg and RHZ in the past 6 
months, with mean stock out durations of 10.8 and 18.9 
days, respectively. Five (31.3%) HFs were stocked out for 
RH with a mean stock out duration of 2.81 days. RHZE 
was not stocked out in all of the HFs within 6 months. In 
addition, six (66.7%) HFs had stock out for ethambutol 
400 mg, with a mean stock out duration of 70.5 days 
(Table 7).

MDR-TB treatment service was given at one general 
hospital in the city administration. Of the eight second-line 
anti-TB drugs, only PAS 4 gm was stocked out on the day of 
visit and for 15 days in the past 6 months. On average, 
12.5% of drugs were stocked out. Ziehl-Neelsen and 
Fluorescence microscopes (ZN and FM) were used for diag-
nosing TB. These microscopes use different type of supplies 
and reagents. Because most of the HFs did not use BCs for 
these supplies and reagents, it was impossible to know 

Table 6 Health Facilities Adherence to Good Pharmacy Practice Standards in Health Facilities of Dire Dawa City Administration, 
May 2019

Descriptions Yes No Adherence 
%

Products are arranged on shelves with arrows pointing up and identification labels and expiry dates and/or 

manufacturing dates are visible

12 4 75

Products are stored and organized in a manner accessible for first-to-expire, first-out (FEFO) counting and 

management

7 9 43.8

Cartons and products are in good condition, not crushed due to mishandling. If cartons are open, determine if 
products are wet or cracked due to heat/radiation (fluorescent lights in the case of condoms, cartons right side up 

for Depo-Provera)

15 1 93.8

The facility makes it a practice to separate damaged and/or expired products from usable products and removes 

them from the inventory

15 1 93.8

Products are protected from direct sunlight 16 0 100

Cartons and products are protected from water and humidity 16 0 100

Storage area is visually free from harmful insects and rodents 16 0 100

Storage area is secured with a lock and key, but is accessible during normal working hours; access is limited to 

authorized personnel

14 2 87.5

Products are stored at the appropriate temperature according to product temperature specifications 9 7 56.3

Roof is maintained in good condition to avoid sunlight and water penetration 15 1 93.3

Storeroom is maintained in good condition (clean, all trash removed, sturdy shelves, organized boxes) 10 6 62.5

The current space and organization is sufficient for existing products and reasonable expansion 9 7 56.3

Table 7 Percentage of Health Facilities That Experienced a Stock 
Out for First Line Drugs on the Day of Visit and in the Past 6 
Months of Dire Dawa City Administration, May 2019

Commodities n (HF) HFs 
Stock 
Out 
on the 
Day of 
Visit, 
n (%)

HFs Stock 
Out any 
Time in 
the Past 6 
Months, 
n (%)

Mean No. 
of Days 
[Range] of 
Stock Outs 
in the Past 
6 Months

E-400 mg 16 9 (56.3) 6 (66.7) 70.5 [0–180]
E-100 mg 16 0 (0) 2 (12.5) 2.1 [0–23]

INH-100 mg 16 1 (6.3) 3 (18.8) 15.1 [0–180]

INH-300 mg 16 1 (6.3) 8 (50) 10.8 [0–88]
RH-75+50 mg 16 2 (12.5) 5 (31.3) 2.8 [0–13]

RHZ-75+50 

+150 mg

16 7 (43.8) 8 (50) 18.9 [0–120]

RHZE/RH-kit 16 0 (0) 0 (0) 0 [0–0]

Average (17.9) (32.8) 17.2 [0–180]

Abbreviations: HF, health facility; INH, isoniazid; RHZE, rifampicin, isoniazid, 
pyrazinamide, ethambutol.
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whether a stock out occurred in the past 6 months or not. 
Therefore, only stock out on the day of visit was assessed 
and, based on this, all HFs using a ZN microscope was 
stocked out for lens cleaning solution and lens paper. Filter 
paper, sputum cup, and wooden applicator stick without 
cotton were out of stock in 10 (62.6%), six (37.5%), and 
two (12.5%) of the HFs, respectively. All HFs were not 
stocked out for frosted end microscope slides, 1% auramine 
O in alcohol, and phenolic solution for auramine. Three HFs 
that used gene Xpert machine were not stocked out for Xpert 
MTB/RIF cartridges and falcon tube (Table 8).

Reasons for Stock Out
Among the reasons for stock out of anti-TB commodities 
in the HFs, regimen change (11; 68.8%) and low demand 
(9; 56.3%) were the most common reasons, as indicated in 
Figure 3. The stock out of medicines had significant asso-
ciations with delay from PFSA (P=0.041), low demand 
(P=0.041), and regimen change (P=0.026), which were 
revealed by Fisher's exact test.

Challenges in Inventory Management Performance of 
Anti-TB Commodities
The qualitative data was collected through an in-depth face- 
to-face interview of KIs. The data was analyzed themati-
cally by categorizing into four main thematic areas such as 
human resource, capacity building and information, 

management support, and inventory management-related 
challenges.

Challenges Related to Human Resources
Most of the interviewees (store managers) mentioned that 
involvement of the store managers in dispensing practice 
and night duty program increased the burden on the store 
managers which was a challenge to keep logistic data 
accuracy and quality. For example, one of the respondents 
clearly stated that he had told his immediate boss he 
resigned his store keeper position frequently; however, 
his immediate boss confirmed that no one could replace 
him in the aforementioned position. Another respondent 
confirmed that while he was working in the dispensary, the 
store would be closed. For this reason, patients could not 
access necessary drugs even if the drugs were abundantly 
stored. In addition, another most prominent stumbling 
block mentioned by one of the KIs in this study was the 
absence of a permanently employed daily laborer for load-
ing and unloading different commodities upon the arrival 
of the necessary commodities. Furthermore, some respon-
dents assured that store managers were obliged to unload 
and arrange commodities in the store which is time taking 
and tiresome to complete all logistic records. Finally, 
another KI respondent claimed that the reason to develop 
negative attitude toward his profession was working and 
being fully engaged as a daily laborer without any sort of 
additional incentive.

Challenges Related to Capacity Building and 
Information System
The other challenge mentioned by the KIs was the lack of 
training on capacity building programs. Most of the KIs who 
were using computerized LMIS said that they were not able 
to use the computerized HCMIS effectively. Consequently, 

Table 8 Percentage of Health Facilities Stocked Out for 
Laboratory Supplies and Reagents of Dire Dawa City 
Administration, May 2019

Laboratory Supplies and 
Reagents

n (HFs) Stock Out on 
the Day of 
Visit, n (%)

Frosted end microscope slide 16 0 (0)

Wooden applicator without cotton 16 2 (12.5)
Sputum cup 16 6 (37.5)

Filter paper 16 10 (62.6)

Lens cleaning solution 5 5 (100)
Lens paper 5 5 (100)

1% basic carbol fuchsin 5 2 (40)

Oil immersion 5 2 (40)
1% Auramine O in alcohol 11 0 (0)

Phenolic solution for Auramine 11 0 (0)

0.5% or 3% acid alcohol solution 16 1 (6.3)
0.3% or 0.1% methylene blue 16 1 (6.3)

Xpert MTB/RIF cartridges 3 0 (0)

Falcon tube 3 0 (0)

Abbreviations: HFs, health facilities; MTB/RIF, Mycobacterium tuberculosis/ 
rifampicin.
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Figure 3 Reasons for stock-out of anti-TB commodities at health facilities of Dire 
Dawa city administration, May 2019.
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the software sometimes generated wrong reports. For 
instance, it revealed that the drug was completely expired 
though the drug was up to date. Because of this, the respon-
dent strongly recommended that an IT professional was 
supposed to be urgently invited so as to overcome this 
computerized knowhow limitations. Unfortunately, the IT 
technician could be available after a week or more later, 
which results in overall work interruption in the HF. The 
other challenge mentioned by the KIs was lack of training 
about the laboratory reagents and supplies they managed. 
One of the respondents reported that he was simply mana-
ging these commodities without any piece of information 
about the use of the commodities. Some store managers 
who were using the computerized LMIS said that using 
both electronic and manual BC was redundant. Even if 
frequent interruption of electric power supply was 
a challenge, working only with the computer was good 
enough. That was why manual BCs were not updated most 
of the time. Another hindrance mentioned by some of the KIs 
was poor communication between program managers and 
pharmacy professionals. Consequently, KIs pointed out that 
doses of pediatrics drugs for TB treatment were changed 
before 3–4 months, but nobody was informing them regard-
ing this regimen change. Finely, one of the respondents 
claimed that sometimes program managers were not consid-
ered as a principal part of the healthcare teams; as a result, 
they were provided by the necessary very lately.

Challenges Related to Management Support
Some of the respondents strongly mentioned that poor 
management support was considered as one of the most 
common factors. As for them, the head of the HF did not 
respond to their question in the main time or made any kind 
of follow-up on their work. They did not order the respec-
tive healthcare workers who did not report complete IFRR 
timely. For instance, one respondent said that the facility 
head may come to the store when only stock out happens. 
What is more, some of the respondents declared that major 
infrastructure problems like inadequate storage space, light 
problems, and lack of ventilators or air conditioners were 
challenges which were not solved by the facility managers. 
One respondent said that the HF had enough space to 
renovate the store but the facility manager failed to do so 
and, because of inadequacy of space, some drugs were in 
one store and some of them were in another store, which 
was not suitable for management. Another KI said that 
when the HF had no light access, the respondent went to 
the other HFs with accessible light to prepare a report since 

the power generator was functional only at night. The other 
challenge identified by KIs was lack of DUs’ adherence to 
their schedule. Most of the store managers stated that DUs 
come on the same day for resupply, which would exacerbate 
the work load on the store managers. In the main time, they 
gave minimal attention to the quality of records, rather they 
focused on issuing the products. In addition, DUs brought 
false SOH reports because they did not use bin cards. The 
facility manager did not enforce DUs to be abided by their 
schedule and prepare quality report.

Challenges Related to Inventory Management
Lack of good practice to FEFO principle by PFSA was 
another challenge mentioned by KIs. According to the 
respondents, sometimes PFSA delivered products with 
long expiry for the first report and short expiry for 
the second report which was the major reason for expiry 
of products at the HFs. Longer lead time to resupply by 
PFSA was another challenge mentioned by respondents. As 
the respondents complained that PFSA usually deliver pro-
ducts after 1 month of report submission which could be one 
of the major reasons for stock out. There was frequent 
stockout of ethambutol 100 mg, 400 mg, pediatric FDC- 
RHZ, and INH 100 mg from PFSA which was a constraint. 
In addition to the stock out of drugs, most of the KIs 
mentioned that frequent stock out of laboratory supplies 
and reagents were other challenges in delivering services.

On the other hand, one respondent said that the RRF he 
prepared did not include laboratory supplies because 
PFSA did not deliver to them. He procured a great deal 
of LCs once from private wholesalers. In contrast, PFSA 
allocated for HFs by itself whenever the commodities are 
available. Over supply or under supply of products by 
PFSA was mentioned as a challenge by respondents. One 
respondent said that 2 months earlier, kanamycin 100 pk 
was requested but PFSA resupplied 1000 pk, which was 
10-fold what was required. Because of this, they suffered 
for storage space. Lack of employed laboratory profes-
sionals who could work in the regional laboratory, lack 
of transport and power interruption were some of the most 
common challenges mentioned by KIs. All KIs working in 
gene Xpert sites raised power interruption as an impedi-
ment in which TB diagnosing laboratory reagents were 
wasted when there was no light.

Discussion
Well-functioning commodity management provides 
a reliable supply of commodities so that more people are 
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likely to use superior health service. In addition, it pro-
vides reliable information to make an evidence-based deci-
sion and also reduces losses and stock out of commodities 
due to wastage and shortage, respectively. Therefore, there 
should be an appropriate inventory management perfor-
mance to ensure a reliable supply of commodities.4 The 
finding of this study emphasized on inventory manage-
ment performance using different indicators and chal-
lenges associated with commodity management at HFs 
level.

LMIS Performance of Anti-TB 
Commodities
Findings of this research showed that all HFs were using 
LMIS tools like RRF and IFRR which were in line with 
research done in Oromia region, East Shewa zone.25 Four 
(25%) HFs of the TB clinic and three (18.8%) laboratory 
units which used BCs for stock control were against the 
standard of IPLS of the country, which states dispensing 
units should maintain a bin card for all commodities kept in 
DUs in order to make evidence-based decisions.14 The in- 
depth interview also implicated that DUs brought false 
SOH data during reporting time due to non-utilization of 
bin cards. Our study also revealed that the 60% and 62.5% 
bin cards for first line and second line drugs being updated, 
respectively, was lower than research done in Namibia 
(100%).26 This difference might be due to the type and 
quantity of products included. Consistent with this, the 
KIs had also pointed out workload in the store and relaying 
only on computerized recording system were mentioned as 
the reasons for not updating some of the manual bin cards. 
When we look for BCs accuracy rate in this research, the 
average BC accuracy rate for first line drugs (77.2%) was 
comparable with an assessment done in Namibia (75%).26

Regarding LCs, our study documented that none of the 
HFs had a bin card for all TB laboratory diagnostic 
reagents in the pharmacy store. This result was lower 
than a study done in Addis Ababa, which showed 50% 
for hospitals and 54% for health centers.19 This difference 
may be due to the place where the commodities were 
managed. The majority of laboratory reagents were not 
managed in the pharmacy store in the present study, 
whereas in Addis Ababa, all laboratory reagents are man-
aged in the main pharmacy store.19 In contrast to all these 
findings, the national standard states that any personnel 
responsible for the management of pharmaceuticals should 

maintain updated and accurate bin cards for each product 
in order to make evidence-based decisions.14

With regard to RRF accuracy, the result of this research 
showed that 75% of HFs reports were not accurate for at least 
80% of anti-TB drugs. For second line drugs which were 
managed only in one hospital, half of the drugs were not 
accurately filled out on the report form. Consistent with 
these findings, an assessment in Malawi showed poor LMIS 
data quality or report inaccuracy, which is a major obstacle in 
the supply chain system.27 In addition to this, the KIs had also 
supported the existence of inaccurate logistic reports due to 
workload in the store. The finding of this research also identi-
fied the absence of LMIS-SOP which was a contributing factor 
in keeping logistic reports accurate. This was also true in the 
case of a study conducted in Nigeria which identifies lack of 
SOP that affects the quality of logistic data.28

In our study, none of the HFs had complete RRF 
because all lacked at least one essential data element 
from the report part such as ending balance at dispensing 
unit and loss/adjustment. It was higher than a study done 
in Addis Ababa which shows 7.7% for HFs’ report.29 The 
difference may be due to the type and quantity of com-
modities included, for example in a study done in Addis 
Ababa, only two anti-TB commodities are included. Our 
finding showed that 85.3% of TB clinics and 86% of 
laboratory units IFRR were complete, which contained 
beginning balance, stock on hand, quantity received, and 
loss/adjustment, which was comparable to a study done in 
Addis Ababa, which shows 87.5% HFs. In relation to this, 
the frequencies of reporting for TB clinics and laboratory 
units were 69.4% and 66.7%, respectively, which 
shows poor adherence of schedule placed as per the stan-
dard of IPLS of the country.14,29

The nationally placed minimum–maximum inventory 
control system is intended to avoid placing emergency orders 
so that health facilities always have enough stock. Our find-
ing showed that half of the HFs placed one or more emer-
gency order for the past 6 months, which was in line with the 
national survey done for IPLS.16 In addition, the responses of 
the KIs have given an insight into the reasons behind placing 
an emergency order in which longer lead time to deliver 
products by PFSA was mentioned as a reason.

Inventory Control System and Stock 
Status of Anti-TB Commodities
According to order fill rate calculated for the drugs, the 
findings of this research showed that 62.5% of HFs were 
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resupplied for at least 80% of products they requested. 
Anti-TB drugs which were used for adults like RHZE/ 
RH kit, INH 300 mg, and ethambutol 400 mg were resup-
plied with the requested quantities in more than 70% of 
HFs for the last report, which was in line with the national 
IPLS survey that shows adult anti TB drugs like RHZE 
were resupplied in more than 70% of HFs.16 In addition, 
this finding showed that 68.7% and 62.5% of HFs received 
pediatric RH and RHZ, respectively, with the requested 
quantity. In association with this, the KIs reported that 
most of the time, stock out, or shortage of pediatrics anti- 
TB drugs were occurred at PFSA, so that pediatrics drugs 
were not resupplied in the requested quantity.

Our finding showed that 11 (68.8%) HFs were over 
stocked for ethambutol 100 mg and INH 100 mg, whereas 
10 (62.5%) HFs was over stocked for adult TB kit, pedia-
tric RH and INH 300 mg. In addition to this, six (37.5%) 
HFs were under stocked for pediatric RHZ, whereas three 
(18.8%) HFs were under stocked for INH 100 mg, RH, 
and RHZE/RH kit. In contrast to this finding, the national 
standard recommends the stock for any product should be 
always between maximum and minimum level. Both over 
stock and under stock are indicators of a poor inventory 
control system that will result in products for expiration 
and stock out, respectively.14

Storage Condition
With regard to storage condition, the finding of this study 
revealed that half of the study facilities did not fulfill the 
criteria of good storage condition (≥80 positive response) 
which was comparable with the national survey of IPLS 
states (55%) of the facilities.16 Regarding storage space, 
43.8% of the facilities had no sufficient space for medicines 
storage and also free space for future expansion which leads 
to congestion and the inability to do inventory management. 
This was supported by the qualitative result in which insuf-
ficient storage space was mentioned as a challenge. In 
support of this finding, a research done in Namibia, 
Nigeria, and in sub-Saharan Africa shows that inadequate 
warehouse infrastructure (storage capacity) and inadequate 
warehouse management (lack of expertise of human 
resources and insufficient operational processes) are some 
of the challenges for good storage practice.26,30,31 The pre-
sent study has also shown that storage guidelines have an 
association with good storage practice. In line with this, 
guidelines for improving performance of logistic manage-
ment systems which are developed by USAID/DELIVER 
identified that storage guidelines are a factor that affects 

good storage practice results in lack of consistency in prac-
tice and non-accountability of staff.32

Value of Wasted Medicines
This study also described the value of wasted medicines 
due to expiry and damage. Based on this, a total of 
84,275.04 Ethiopian birr was lost because of wastage of 
medicines. Parallel to this finding, a research done in 
Namibia shows there are a large amount of anti-TB 
drugs wasted due to expiry.26 As revealed by chi-square 
test, there was a statistically significant association 
between wastage and receiving near expiry medicines, 
failed to practice FEFO by the store manager and new 
regimen change by TB program which was the same as 
identified in Namibia.26 The qualitative result revealed 
that power supply was a challenge especially in those 
HFs that had gene Xpert machine resulting in wastage 
of laboratory reagents. This is also mentioned as 
a challenge in Nigeria which results in deterioration of 
laboratory diagnostic reagents.28

Stock Out of Anti-TB Commodities
The most important outcome of supply chain management 
is availability of stock at HFs. Stock outs in any health 
system represent a critical failure of the supply chain 
system. The finding of this research showed that pediatrics 
RHZ and RH were stocked out for the last 6 months in 
50% and 31.3% HFs, respectively. In support of this find-
ing, an assessment done in Malawi and west Gojjam 
Amhara region shows that sock out has occurred for 
these products.18,27 In consistence with this, the KIs men-
tioned that stock out and shortage of pediatrics FDC of 
anti-TB drugs were happening most of the time.

In the other way, this research finding showed that 
none of the HF was stocked out for RHZE/RH kit for 
the past 6 months which was in line with research done 
in East Shewa, Oromia region.25 But it was lower than 
a study done in Nigeria (19.7%)30 and Tanzania (21%).33 

This difference may be due to TB kit implementation 
which was newly introduced in Ethiopia as compared to 
Nigeria in which more attention is given for the kit imple-
mentation, whereas Tanzania does not implement TB kit at 
the time of survey. Implementation of TB kit minimizes 
the risk of stock out and improves patient adherence to the 
drugs.5,34

Regarding availability of LCs, this study showed that 
37.5% of HFs was stocked out for sputum cup on the day 
of visit which was higher than a study done in Amhara 
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region which shows only 3.7% HFs.17 This difference may 
be due to the HFs assessed in Dire Dawa, which did not 
report supplies with drugs rather PFSA distributed with 
allocation which may contribute to stock out. A research 
done in Uganda also identifies the shortage of TB diagnos-
ing supplies like sputum cup which support this finding.35 

Additionally this research finding showed 40% HFs were 
stocked out for 1% basic carbon fuchsine which was 
parallel to research done in west Amhara region, 
Ethiopia (41.3% HFs).36 Finally the finding of this 
research showed that all HFs using a ZN microscope 
were stocked out for lens cleaning solution and lens 
paper at the time of visit, which is supported by research 
in west Gojjam.18 But, this finding was higher than a in 
a study done in west Amhara region that states microscope 
lens cleaning solution and lens paper were not found in 
63.2% and 44.3% of HFs, respectively.17 The difference 
may be due to the sample size difference in the region. 
Lastly, this study revealed that a delay from PFSA to 
resupply, regimen change by program managers and low 
demand by clients were the most common reasons or 
contributing factors for stock out. This was also true in 
the case of the studies conducted in west Gojjam, 
Namibia, Malawi, and Nigeria which identified the same 
reasons for the observed stock out.18,–26–28

Conclusion
From our study, the availability and utilization of a bin card, 
updating practice, and accuracy of stock keeping record were 
found to be defective for the anti-TB commodities. Especially, 
for LCs, enough attention was not given in record keeping. 
Most facilities were not stocked according to the recommen-
dation within the minimum and maximum of stock. For almost 
all products assessed, overstocking was higher than under 
stocking, leading to stock being wasted. Even though the 
availability of adult anti-TB drugs was generally good, there 
was some variation among facilities and product types and 
there were also frequent stock outs for pediatric anti-TB drugs 
and LCs which was an indicator of a weak supply chain.

In general, inventory management performance of 
anti-TB drugs, laboratory supplies, and reagents was 
found to be defective due to scarce human resources, 
deficient management support, lack of LCMs and 
HCMIS training, inappropriate utilization of LMIS 
tools, insufficient record and updating practice, inaccu-
rate data, poor storage conditions, absence of storage 
guidelines, high stock out rate, long lead time, and 
wastage, which needs improvement. Ensuring an 

uninterrupted supply of anti-TB drugs and LCs used 
for TB diagnosis to all HFs is essential. Hence, respec-
tive organizations should improve their responsible 
activities to secure commodities availability.
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