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Background: The right to safe and effective treatment is an exclusive right that depends on 
the robustness of the domestic health care system.
Methods: A facility-based cross-sectional study was conducted from January 01 to 
February 01, 2020. Ten eligible hospitals and 12 randomly selected health centers were 
parts of this study. A total of 66 RRFs and 308 bin cards were reviewed. Data were collected 
through observation, record and report review, and physical count using an observational 
checklist. In addition, 44 semi structured interviews were conducted. The collected data were 
entered to MS Excel sheet and analysed using SPSS (version 20) software. The correlation 
test result was determined statistically significant at p<0.05.
Results: Twenty-two public health facilities were included in the study of which 16 
(72.72%) health facilities had at least one stock out. Availability of ARVs had very strong 
positive correlation ship with bin card updating practice (r=0.9 1, P<0.01), inventory 
accuracy rate (r=0.912, P<0.015) and very strong negative correlation ship with wastage 
rate (r = −0.66, P<0.001). The wastage rate due to expiration and loss was 3.9%. The mean 
bin card accuracy was 90.6%. RRF reports were accurate 17 (77.3%), complete 7(32%) and 
reported on time 14 (63.64%). Only 8 (36.36%) health facilities met acceptable storage 
conditions.
Conclusion: The availability of bin cards and reports and resupply forms was promising, 
but the data quality remains low. The majority of health facilities did not meet acceptable 
storage conditions and had frequent stock-outs.
Keywords: inventory management, antiretroviral, Addis Ababa

Background
The right to get safe and effective treatment is exclusive. Accordingly, the massive 
global expansion of access to human immunodeficiency virus (HIV) treatment realizes 
the right to health but it is not a striated forward effort. Globally, only 35.4% of the 
people living with HIV have received antiretroviral (ARV) treatment in 2019.1 This is 
most common in sub-Saharan African countries accounted for two-thirds of global HIV 
cases, and clients in need of treatment are lost initiating treatment.1–5 In HIV prevention 
and care programs, drugs should be managed well to secure access to treatment and to 
maintain the trust of clients. Successful implementation of public health programs 
requires an uninterrupted supply chain management of inventories.6 Unfortunately, 
supply chain management of ARV in low- and middle-income countries becomes 
increasingly difficult with an increasing number of antiretroviral treatments (ART), 
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increasing number of ART sites, diverse nature of treatment 
regimen, and a limited capacity.7 Persistent access to treat-
ment essentially depends on the robustness of the domestic 
health care systems to ensure the right product, in the right 
quantity, in the right condition, is delivered to the right place, 
at the right time, and for the right cost.6 Without proper 
inventory management, healthcare facilities are limited to 
making tactical decisions and run the risk of not being able 
to supply the most appropriate medication.8 Inadequate staff-
ing and training, lack of adequate storage, lack of adequate 
resource and unreliable supplies are the main challenges of 
ARV inventory management practices.9 Similarly, in Nigeria, 
there was poor reporting of practice, stock out, and poor 
storage conditions of about HIV program.10 In Tanzania 
and Côte d’Ivoire, clients changed their treatment plans sub-
ordinate to improper inventory management.11,12

Likewise, Ethiopia is one of the most affected sub- 
Saharan African countries and has implemented an inte-
grated pharmaceutical logistics system to create a robust 
healthcare system, synthesize the large volume of data, 
connect all levels of the supply chain and make accurate 
and timely decisions.13 Despite this effort, most of the 
health facilities in Addis Ababa have provided inadequate 
inventory management services, where nearly three- 
quarters of the health facilities faced stock out of one or 
more drugs and could not start antiretroviral treatment if 
patients were positive.14,15 Indeed, evaluating the existing 
practices helps to save undemanding costs following mis-
management of information.16,17 Therefore, this study is 
intended to evaluate the inventory management practice of 
antiretroviral drugs in public health facilities of Addis 
Ababa, Ethiopia.

Methods
Study Design and Settings
A facility-based cross-sectional descriptive study was con-
ducted from January 1 to February 1, 2020, in Addis 
Ababa, the capital of Ethiopia. At the time of this study, 
Addis Ababa has 4,794,00018 resident populations living 
in 11 sub-cities. Among 110 public health facilities that 
provided health care services in the city, 93 health facil-
ities were providing ART services for 94,693 (98%)19 

clients.

Study Population
Public health facilities providing ART services, pharmacy 
professionals working in ART units, ARV drugs, bin card 

records and reporting and resupply forms (RRFs) in health 
facilities were the study subjects.

Eligibility Criteria
This study included first and second-line ARV drugs com-
monly managed in selected health facilities. Health posts 
were excluded because they are used as dispensing units of 
health centers and their inventory management practices 
could not be consistent with hospitals and health centers.

Sample Size and Sampling Procedures
The sample size of health facilities was determined based on 
the logistics indicators assessment tool (LIAT) that recom-
mends taking at least 15% of the total health facilities to 
increase the generalizability of the study findings.20 At the 
time of the study, 93 health facilities were providing ART 
services (11 hospitals and 82 health centers). As the calculated 
sample size, 93 × 15% = 13.95 ≈ 14 was small to generalize 
the results. Consequently, the sample size was increased to 
25% (93 × 25% = 23.25≈23). Thus, 12 randomly selected 
health centers and 11 hospitals were included in the study. 
Unfortunately, 22 health facilities were included in the actual 
study that one of the hospitals was selected as coronavirus 
disease-19 treatment center behind the data collection. 
According to Ethiopia’s integrated pharmaceutical logistics 
system, each hospital and health center is expected to submit 
one RRF report every 2 months to the pharmaceutical supply 
agency hub.21 The LIAT mentions a minimum of six-month 
logistic reports for service assessment20 and considered by the 
current study. This entails, each health facility is required to 
submit three RRF reports (1RRF report every 2 months in 6 
months). Therefore, 66 RRF reports were submitted to hubs by 
a total of 22 health facilities (3 × 22 = 66). In addition, 308 bin 
card records (14 bin card records of 14 drugs) were reviewed 
(Figure 1).

Data Collection Tools and Process
The questionnaire was adapted from the United States 
Agency for International Development (USAID)/Deliver 
Project guidelines.20,22 Three data collectors were 
recruited from health facilities excluded in the actual 
study. The data collectors were pharmacists and they 
have attained 4 hours of training provided by one of the 
researchers. Data collectors collected required data 
through observation, record and report review, and physi-
cal count using an observational checklist. Forty-four 
interviewer administered interviews were conducted 
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using a semi-structured instrument adapted from the 
national guidelines.24

Data Quality Assurance
A pilot study was conducted in 5% of health facilities 
omitted from the actual study and certain contents were 
modified towards the objectives. Data collectors were 
trained pharmacists, and the data collection was closely 
monitored during the data collection process.

Statistical Analysis
After being checked for completeness and consistency, the 
collected data were entered into MS Excel spreadsheet| 
2016| and exported to Social Science Statistics Package 
(SPSS, version-20) Software for statistical analysis. 
Descriptive statistical analysis was used to determine the 
frequency, average, and percentage values. The correlation 
test was computed in which the correlation coefficient (r) 
was determined statistically significant at p<0.05. Finally, 
results were presented using texts, tables, and graphs.

Variables and Their Measurements
The target variables, intended to respond to the study 
objectives, were measured using standardized indicators 
adapted from various the USAID/ Deliver Project22, 

(Appendix). Yet, it is difficult to determine the overall 
performance using a single unit of measurement rather 
than measuring individual indicators.23,24

1. Completeness of reports: a report is considered 
complete if all the columns for each product listed 
in the report are filled unless the facility does not 
manage the product.20

2. Timelines of reports: as per the standard operating 
procedure of the integrated pharmaceutical logistics 
system of Ethiopia21

1. Hospitals and health centers should submit their 
RRF report to the Ethiopian pharmaceutical 
agency or zone health department until the 
10th day of the month.

2. Health centers that send their RRF report via the 
district health office should submit their RRF to 
the district health office until the fifth day of the 
month of the reporting period.

Operational Definitions
Acceptable storage condition: Storage facilities are 
expected to meet at least 80% of 13 predetermined 
criteria.24

Figure 1 Flow diagram showing document and health facility selection in public health facilities of Addis Ababa, January 2020.
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Bin card update: It had to be updated within the pre-
vious 30 days. If the bin card was last updated with 
a balance of zero and the facility has not received any of 
that product25; if drugs had no transaction more than 30 
days, it was not updated.

Data quality: This indicator represents the data quality of 
bin card records and RRF reports measured using timeliness, 
completeness, and accuracy including reporting rate.26

Data accuracy: A data is accurate when there is no 
discrepancy between stock balances on the bin card record 
(manual, electronic) compared with the physical count and 
the balance on the RRF report towards selected items. 
Inventory accuracy is said to be good if (≥80%).24

Stock-out: the product is stocked out if unavailable in 
place during facility visit or a balance of zero on the bin 
card within the last 6 months.

Results
Socio-Demographic Characteristics of 
Participants
A total of 44 pharmacy professionals participated in this 
study. Twenty participants were working in hospitals and 
the rest were from the health centers. The majority, 31 
(46.96%), of the participants were pharmacists. Five 
(25%) of the hospital participants were second-degree 
holders and most of the participants among health facilities 
had 3–5 years of service experience (Table 1).

Availability of Bin Card Records and RRF 
Reports
This study revealed that bin card records and RRF reports 
were available in 20 (91%) and 22 (100%), respectively. 
Bin card records of TDF + 3TC + DTG (300 + 300 + 
50) mg; TDF + 3TC + EFV (300 + 300 + 600) mg, EFV 
600 mg and AZT + 3TC (300 + 150) mg were fully 

available (Supplementary Table). Out of updated bin card 
records, hospitals did the most (Table 2).

Availability of Antiretroviral Drugs
The availability of ARVs was different among health 
facilities. For instance, TDF+3TC (300+300) mg, EFV 
600mg, LPV/R (200+50) mg, and LPV/R (80mL+20mL) 
were available among all hospitals. On the other hand, 
TDF+3TC (300+300) mg, AZT+3TC (300+150) mg, 
LPV/R (200+50) mg, AZT+3TC (60+30) mg, 
EFV200 mg, EFV50 mg, LPV/R (80mL+20mL found 
available in all health centers. Furthermore, TDF+3TC 
(300+300) mg was the most available drug, while ATV/ 
R (100+25) mg was the most stock out (Table 3). 
Availability of ARVs had a very strong positive correlation 
ship with bin card updating practice (r=0.9 1, P<0.01) and 
the inventory accuracy rate (r=0.912, P<0.015) but there 
was a very strong negative correlation ship with wastage 
rate (r = −0.66, P<0.001).

Stock Out of Antiretroviral Drugs
The study found that 16 (72.72%) health facilities had at least 
one drug stock-out lasting in an average of 80 days; varying 
from 1.43 to 47.4 days. Longer duration of stock out (163 
days) recorded for ATV/R (300+100) mg. Indeed, AZT+3TC 
+NVP (60+30+50) mg and TDF+ 3TC+EFV (300+300 
+600) mg stocked-outs only in the health centers and LPV/ 
R (80mL+20mL) stocked out only in hospitals (Figure 2).

Data Quality of Bin Card Records
The current study indicated that the data accuracy of bin 
card records was 90.6. The data accuracy of bin card 
records reviewed in hospitals ranged from 10 (100%) to 
7 (70%) with an average accuracy of 83.6%. On the other 
hand, the data accuracy of bin card records in the health 

Table 1 Socio-Demographic Characteristics of Study Participants in Public Health Facilities of Addis Ababa, January 2020

Variables Hospital Health Center Total

Educational level Druggist 0(0%) 8(33.3%) 8(18.2%)
First-degree pharmacist 15(75%) 16(66.6%) 31(70.45%)

Second-degree pharmacist 5(25%) 0(0%) 5(11.4%)

Working experience 6 month–1 year 1(5%) 4(16.6%) 5(11.36%)
1–3 years 3(15%) 6(25%) 9(20.45%)

3–5 years 12(60%) 12(50%) 24(54.54%)

>5 years 4(20%) 2(8.3%) 6(13.6%)
IPLS training Received 18(90%) 18(75%) 36(81.8%)

Not received 2(10) 6(25) 8(18.18%)
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centers was between 12 (100%) and 10 (83.3%) with an 
average accuracy of 96.4%. Bin card records of TDF+3TC 
+EFV (300+300+600) mg were found to be accurate in all 
health facilities (Supplementary Table). Furthermore, data 
accuracy of bin card records was varying among drug and 
facility types (Figure 3).

Data Quality of RRF Reports
The data quality of RRF reports was accurate 17 (77.3%), 
complete 7(32%), and reported on time 14 (63.64%) with 

a facility reporting rate of 81.8%. Hospitals and health 
centers had closely similar trends of reporting on time 
and accurate RRF reports (Figure 4).

Emergency Order and Order Fill Rate
An emergency order is the last resort and falls short to 
maintain a minimum stock level. The current study, there-
fore, revealed that 19 (86.4%) health facilities made at 
least one emergency order within 6 months. The majority 
of health facilities reported emergency orders in which 

Table 2 Availability and Updating Practice of Bin Cards in Public Health Facilities of Addis Ababa, January 2020 (N=22)

Name of the Drug Product by Strength (mg) Bin Card Available N (%) Bin Card Updated N (%)

TDF+3TC+DTG(300+300+50) 22(100) 21(95.5)
TDF+3TC+EFV(300+300+600) 22(100) 20(90.91)

TDF+3TC(300+300) 21(95.5) 17(77.3)

AZT+3TC(300+150) 22(100) 17(77.3)
EFV 600 22(100) 14(63.64)

ATV/R(300+100) 20(90.91) 11(50)

LPV/R(200 + 50) 21(95.5) 16(72.7)
AZT+3TC(60+30) 20(90.91) 17(77.3)

AZT+3TC+NVP(60+30+50) 20(90.91) 18(81.8)
EFV200 19(86.4) 13(59.1)

EFV50 18(81.8) 15(68.2)

NVP 10mg/mL 20(90.91) 16(72.7)
ATV/R(100+25) 8(36.4) 6(27.3)

LPV/R(80mL+20mL) 20(90.91) 18(81.8)

Average 283(91.8) 219(71.1)

Table 3 Availability of Antiretroviral Drugs in Public Health Facilities of Addis Ababa, January 2020 (N=22)

Name of Drug Product Availability of ARV Drugs Total N (%)

Hospitals N=10 (%) Health Centers N=12 (%)

TDF+3TC+DTG(600+600+50) mg 9(90) 11(91.67) 20(90.91)

TDF+3TC+EFV(600+600+600) mg 9(90) 11(91.67) 20(90.91)
TDF+3TC(300+300) mg 10(100) 12(100) 22(100)

AZT+3TC(300+150) mg 9(90) 12(100) 21(95.45)

EFV 600 mg 10(100) 11(91.67) 21(95.45)
ATV/R(300+100) mg 6(60) 9(75) 15(68.18)

LPV/R(200 + 50) mg 10(100) 12(100) 22(100)

AZT+3TC(60+30) mg 8(80) 12(100) 20(90.91)
AZT+TCNVP(60+30+50) mg 8(80) 10(83.33) 18(81.8)

EFV200 mg 8(80) 12(100) 20(90.91)
EFV50 mg 8(80) 12(100) 20(90.91)

NVP 10mg/mL 9(90) 11(91.67) 20(90.91)

ATV/R(100+25) mg 6(60) 0(0) 6(27.3)
LPV/R(80mL+20mL) 10(100) 12(100) 22(100)

Average 120(85.7) 147(87.5) 267(86.7)
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only 3 (13.6%) health facilities did not have emergency 
orders. Eleven (57.89%) health facilities made one to three 
emergency orders and 8(42.1%) health facilities made 

more than three emergency orders. Hospitals made more 
frequent emergency orders than the health centers. 
Furthermore, the order fill rate was 83.3%.

Figure 2 Stock out duration of antiretroviral drugs in public health facilities of Addis Ababa, January 2020.

H: Hospital; HC: Health Center

Figure 3 Bin card accuracy of health facilities by drug type in public health facilities of Addis Ababa, January 2020.
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Wasted Stocks and Storage Conditions
Out of 14 ARV drugs, 3.9% were wasted due to expiration 
and damage; resulting from a cost of $27,839.59 among 
hospitals, $6555.56, and health centers $21,284.03. The 
stock value of unused ARVs was less than the usable stock 
value by 4%. Among the total drugs, TDF+3TC (300 
+300) mg was the most wasted drug. On the other hand, 
merely 8(36.36%) health facilities met acceptable storage 
conditions in only three-fifths of hospitals and two health 
centers.

Discussion
This study aimed to evaluate inventory management prac-
tices of antiretroviral drugs in public health facilities. 
Inventory data is evaluated to measure if it is recorded 
and reported in the right quantity, with the right quality, 
and in the right place at the right time. The present study 
revealed that an average of 279 (90.6%) bin card records 
were accurate, which is good and higher than the mini-
mum expected target value (≥80%).24 Accordingly, trans-
ferring the exact stock on hand data to bin card record 
found tolerable but remains unsolved compared to the 
maximum target value (100%)22 of accurate stock record. 
Alongside this, transferring accurate stock on hand data to 
bin card records remains different among hospitals 83.6% 
and health centers 96.4%. Such inconsistencies could pro-
mote stock-outs that cannot be tolerated. The average bin 
card accuracy of the present study is higher than the 
finding in East Gojjam (63.8%),27 East Wollega 
(9.1%),28 and Southern Ethiopia (77%),29 while remaining 
below a study finding in Kenya (92.31%).9 Possible 

reasons for the disparity could be due to differences in 
sample sizes with diverse coverage of ART services as the 
chances of incorporating poorly performing health facil-
ities may vary between locations. Study in which the 
larger the sample size, the greater the chance of incorpor-
ating underperforming facilities and vice versa. Reliable 
logistic data reporting is critical for an integrated pharma-
ceutical logistics system to function well. The present 
study, however, showed that data quality of RRF reports 
measured in terms of accuracy 17 (77.3%), timeliness 14 
(63.64%), and completeness 7(32%) was low with a low 
reporting rate of 81.8%, which indicate the poor practice. 
Poor data quality of RRF reports is implicit of quantifica-
tion errors and uninformed delivery of pharmaceuticals to 
health facilities that brings to over or under stocks. In 
similar studies, RRF reports were found to be accurate 
89 (64.6%),28 1089 (61.9%),27 23 (76.7%),29 complete 
135 (97.8%),28 49 (89%)27 and on time 16 (69.4%),28 51 
(92.7%),27 17 (56.7%)29 with reporting rates of 97%,28 

70.84%9 and 91.7%.27 These differences might be due to 
differences in practice between rural–urban mixed settings 
and the capital city of the state with different levels of 
ART service. Without adequate inventory management 
practices, healthcare facilities run the risk of not being 
able to provide patients with the most appropriate medica-
tions when they need them most so that emergency order 
is a last resort and stock out of ARV drugs is intolerable. 
In the current study, however, 16 (72.72%) health facilities 
had at least one stock out and 19 (86.4%) health facilities 
had at least one emergency order. This study found that 
stock out of ARVs decreased when the bin card record is 
updated and inventory accuracy is improved. Furthermore, 

Percentage

Figure 4 Data quality of RRF reports in public health facilities of Addis Ababa, January 2020.
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only 8(36.36%) health facilities met acceptable storage 
conditions and 3.9% of ARV drugs were wasted. Other 
similar studies have also experienced stock-outs 52.12%,9 

16 (80%),30 16 (53.3%),29 emergency orders 56.52%,9 

wastages 43.2%9 and had acceptable storage conditions 
of ARV drugs 25 (83.3%),31 55%,25,32 25 (83.3%),29 6 
(60%).33 The presence of rush orders, wastage of drugs, 
and poor storage conditions can result from irrational use, 
wastage of limited resources, distrust in the healthcare 
system, and risk client’s life. According to the present 
study, it requires improving efforts to achieve the goal of 
initiating treat for 90% of the people infected with HIV 
towards the 90-90-90 target.34 This study is limited to 
descriptive statistics that the nature of the data is not 
allowed to carry out further inferential statistical analysis.

Conclusion
The availability of bin card records and RRF reports was 
promising, while the data quality needs to be improved 
and all values are below the maximum target. Most health 
facilities had at least one stock-out of antiretroviral drugs 
for a mean of 80 days with a least one emergency order. 
Stock out of antiretroviral can be decreased when the bin 
card record is updated and inventory accuracy is improved 
but increased with an increased wastage rate. Only a third 
of the hospitals and two health centers met the acceptable 
storage conditions. It is indispensable to improve inven-
tory management practices using user-friendly approaches. 
Further study is important to assess variables affecting 
inventory management practices including private health 
facilities.
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