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Background: Tracer drugs are the representative of essential medicines and satisfy the 
priority healthcare needs of the population. Managing tracer drugs through logistics manage-
ment information systems is a strategy to enhance their smooth flow for continuous provision 
of quality health service. This study assessed the availability of tracer drugs and implemen-
tation of their logistic management information system in public health facilities of Dessie, 
North-East Ethiopia.
Methods: Cross-sectional study was conducted from September 15–30, 2017, in all public 
health facilities of Dessie. The data were collected by reviewing tracer drugs logistic formats 
and conducting physical inventory. Key informant interview was employed to all pharmacy 
heads and store managers. Data analysis was done using statistical package for social science 
version 20 and Microsoft Excel 2010.
Results: Twelve tracer drugs were managed by health facilities. The overall mean avail-
ability, mean duration, and average frequency of stock out of tracer drugs (last 6 months) 
were 74.7%, 48.8 days, and 1.43, respectively. In eight health facilities, logistic records were 
available, but all health facilities did not use stock cards. Also, 3 out of 9 used the health 
commodity management information system. On average, 77.8% of the tracer drugs had bin 
cards, of which, 86% were updated. The discrepancy between physical count and stock 
keeping records was ranged from 0% to 100%. The causes of stock out were inadequate 
supply, lack of recording forms, and their inconsistent use.
Conclusion and Recommendations: The availability of tracer drugs was less than the 
recommended percent, and inadequate supply, poor availability and use of recording forms 
were the reasons for stock out. Thus, health facility managers and pharmacy heads should 
work in harmony to ensure uninterrupted supply and implement a logistic management 
information system.
Keywords: logistic management information system, overstock, public health facility, 
stockouts, tracer drugs

Introduction
The concept of tracer drugs (TDs) as essential medicines (EMs) was pioneered by the 
World Health Organization (WHO) in 1977. At inception, EMs was defined as 
medicines that are of utmost importance, and are basic, indispensable, and necessary 
for the health needs of the population.1 They are selected with due regard to public 
health relevance, evidence of efficacy, and safety as well as cost-effectiveness.2
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Ethiopian-integrated pharmaceutical logistics system 
was aimed to integrate all vertical programs into one 
supply chain and deliver pharmaceuticals directly to health 
facilities every other month from pharmaceutical supply 
agency.3 It used pharmaceutical logistics management 
information system (LMIS) as a system of records and 
reports of pharmaceuticals data to ensure the continuous 
availability of all pharmaceuticals that are required for 
patient care. At the same time, responding to sudden 
increases in drug demand and ensuring that adequate sup-
plies should always be in place to deal with any emergen-
cies that arise.4,5

An effective LMIS collects essential data about stock 
status and consumption so that it ensures accountability and 
cost-effectiveness for all products in the supply chain.4 Lack 
of effective LMIS not only affects the availability of EMs but 
also significantly affects the efficiency of the healthcare 
system. Public health supply chain managers in developing 
countries do not have regular access to reliable and real-time 
information for procurement as well as supply management 
decision-making. Typically, these managers rely on past 
experiences; guesswork, and poor quality information to 
make supply chain decisions.5–7

Even though medicines are the most significant tool that 
society possesses to prevent, alleviate, and cure diseases, 
more than one-third of the world’s population lacks reliable 
access to EMs, a situation that undermines health systems’ 
objectives of equity, efficiency, and health development.8,9 

Lack of medicines in the public sector forces patients to go 
without or purchase medicines from private outlets where 
generic medicines cost on average six times more than their 
international reference price while originator brands are gen-
erally even more expensive.10–12

More than that shortages of EMs and spending on unne-
cessary or low-quality medicines also have a high cost – 
wasted resources and even death at the worst end. Although 
significant efforts have been made to improve access to EMs 
in the last decade, many people are still suffering from 
preventable or treatable diseases in the region.13,14 In addi-
tion to their impact on the quality of patient care, ruptures of 
EMs stocks may contribute to an increased workload for 
already stressed health-care staff as patients require addi-
tional visits or referrals to access recommended services. 
These additional visits and/or referrals may contribute to 
low morale and high turnover among staff at rural health 
centers, further affecting service quality and hindering the 
scalability of health programs.6

A survey conducted in 24 health centers of Addis 
Ababa reported that the majority of 18 (75.0%) of the 
health centers often stocked out some non-program TDs 
while 9(37.5%) of the health centers often overstocked 
some non-program TDs.15 Similar research done in 
Gondar town showed that the overall average availability 
of tracer EMs was 23.67 (91%) and stoked out for an 
average of 2.33 (9%) and 5.83 (22.4%) TDs over the six 
months during the survey period.16

A study in Uganda pointed out that several factors 
influenced the availability of EMs. Some of these were 
identified as; drug requisitions based on neither morbidity 
nor consumption methods of quantification, requisitions 
based on credit availability, poor distribution of logistics, 
delays during distribution, supplying medicines with short 
shelf life, low usage drugs, and pushing some medicines.17 

Factors such as lack of consistency in the schedules of 
supply delivery, lack of consideration of the unique pecu-
liarities that exist at the different health facilities, lack of 
strong governance and coordination of the national system 
in Ethiopia were also quoted to be adversely affecting the 
availability of EMs and supplies, among others.16

Determining TDs availability and an in-depth under-
standing of logistic management information system 
implementation will empower public health governors 
and decision-makers’ effort to improve access, develop 
human resources required to manage TDs and improve 
supply chain. Therefore, this study measured the availabil-
ity of TDs and the implementation of their logistic man-
agement information system in public health facilities of 
Dessie, North-East Ethiopia.

Methods
Study Area and Period
The study was conducted in public health facilities of 
Dessie from September 15–30/2017. According to the 
2014 national census conducted by the Central Statistical 
Agency of Ethiopia, Dessie has a total population of 
151,174.18 It is the capital city of South Wollo which is 
one of the 11 zones of Amhara Regional State. The zone is 
found in the North-east part of Ethiopia. Dessie is 401km 
away from Addis Ababa, the capital city of Ethiopia. In 
the town, there were two public hospitals, seven public 
health centers, and forty-three private drug vendors at the 
time of the study. The health institutions have been offer-
ing basic health services to meet the health needs of the 
population through different units.
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Study Design
A cross-sectional study that entailed retrospective and 
observational data collection approach was conducted by 
reviewing TDs bin cards, Report and Requisition Form 
(RRF), and conducting the physical count. The availability 
of TDs was assessed using different approaches (reviewing 
stock records, and conducting physical count) and stock 
out of TDs, frequency, and duration of stock-outs of TDs 
for six months, and at the day of visit were assessed 
retrospectively. Key informants interview was also 
employed to explore the availability of TDs and imple-
mentation of their logistic management information 
system.

Study Units and Participants
Twelve TDs were adapted from the list of TDs reported in 
health management information system of the Federal 
Ministry of Health.19 These TDs were expected to be 
availed in all public health facilities. Essential data were 
retrieved by reviewing bin cards and RRF used for mana-
ging the TDs in all health facilities (two public hospitals 
and seven public health centers). All pharmacy heads (9) 
and store managers (9) in the health facilities were 
included in the study for the key informant interview as 
they were in charge of the overall activities of pharmaceu-
tical logistics and hence able to provide the needed 
information.

Inclusion and Exclusion Criteria
All public health facilities which manage TDs in the town 
and all TDs in health management information system of 
federal ministry of health were included. Pharmaceuticals 
that were specific to health facility and were not listed in 
health management information system of Federal 
Ministry of Health were excluded.

Variables
The outcome variable of this study was availability of 
TDs. Funding, procurement, distribution, patient load, 
management support, availability logistic records, and 
availability of motivated and trained manpower were pre-
dictor variables.

Data Collection
Records of TDs were abstracted by reviewing TDs logis-
tics records using structured checklists. The quantitative 
data were collected by one experienced druggist in the 

supply chain after recruiting and half-day training, but 
had no working relationship with the institutions in the 
study. The principal investigators coordinated and observe 
the quantitative data collection.

For the qualitative part of the study, the semi-structured 
interview guide consisted of background information of 
key informants and probing questions were prepared. The 
principal investigator conducted the in-depth interview 
which lasted an average of 15 minutes. All interviews 
were audio-recorded and transcribed verbatim. Key infor-
mants were selected by the town logistics officer. 
Purposive sampling was used to select all pharmacy 
heads and store managers in selected health facilities for 
the qualitative part of the study.

Data Collection Instruments
A structured checklist adopted from Logistics Indicator 
Assessment Tool (LIAT) was used to collect the logistics 
data.20

Data Quality Assurance
The structured checklist was properly designed and pre- 
tested on one hospital and one health center as the sample 
units had different volumes, one health facility was 
selected from each to see the soundness of the question-
naire and to make necessary corrections before starting the 
study. Some aspects of the tool which were of less sig-
nificance to objectives of the study (organizing, staffing, 
financing, etc.) were excluded from the tool following the 
piloting schemes. All completed questionnaire was exam-
ined for completeness and consistency during data collec-
tion, analysis, and interpretation.

Data Analysis and Presentation
The data were entered and analyzed using statistical pack-
age for social science (SPSS) version 20 and Microsoft 
Excel 2010 and the results were presented in the form of 
tables and graphs.

Results
Among the 7 health centers, 5 were low volume and 2 
were high volume, while both hospitals were high volume. 
The minimum distance was 1 kilometer and the maximum 
was 12 kilometers away from the Woreda health office 
with mean and standard deviation of 6.2±4.02. On the 
other hand, health facilities were located 1 and 15 kilo-
meters away from Pharmaceutical Supply Agency (PSA) 
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at a minimum and maximum, respectively, with mean and 
standard deviation of 10.1±5.06.

Twelve tracer drugs were managed by health facilities. 
Eight (88.9%) health facilities encountered stock out for 
some TDs whereas the other two TDs 2(22.2%) health 
facilities faced overstocked for Amoxicillin 250 mg tablet 
and Paracetamol 500mg. Eight TDs were stocked out in 4 
health facilities on the date of data collection; of these, five 
were reported to be often stocked out in two or more 
health facilities. The mean availability of TDs was 8.22 
(74.7%) (Table 1).

To estimate days out of stock in the past six months, only 
six health facilities had stock records. The most commonly 
out of stocked TDs was Ferrous Sulphate (FeSo4) 150mg 
+Folic acid 0.5 mg and was encountered in seven out of nine 
health facilities (77.7%) whereas stock out of oral rehydra-
tion salt, Diphtheria Pertussis Tetanus Human Influenza 
B (DPT-Hib) vaccine and Medroxyprogesterone150mg/mL 
injection were encountered only in one out of nine health 
facilities (Figure 1).

Three (50%) of the health facilities encountered stock 
out Artemether 20 mg and lumefantrine 120 mg and was 
not available for 105 days. The highest (205) mean fre-
quency of stock out in the last six months was recorded for 
TTC eye ointment 1% (Table 2).

The highest frequency of stock out (7 times) was 
recorded for Ferrous Sulphate 150mg+Folic acid 0.5 mg 
while Oral rehydration salt, Medroxyprogesterone150mg/ 
mL injection, and DPT-Hep-Hib vaccine were stock out 
once (Table 3).

Stock cards, Internal Facility Report, and Resupply 
Form (IFRR) and RRF were available in eight HFs to 
manage TDs but all health facilities did not use stock 

cards. In addition to manual recording, three out of nine 
health facilities used health commodity management infor-
mation system (HCMIS) software to manage TDs. In 
terms of utilization, all health facilities except one health 
center used RRF to order TDs from health facilities phar-
maceutical stores to PSA and IFRR to request TDs from 
health facilities pharmaceutical stores. Similarly, receiving 
and issuing of TDs were also made using receiving vou-
cher/model 19 and issuing voucher/model 22, respectively.

Availability, updating status of bin cards, and accuracy 
of keeping logistics records were assessed for the TDs. Bin 
cards were available for the majority of TDs. On average, 
77.8% of the TDs had bin cards of which 86% were 
updated (Table 4).

As to the accuracy of keeping stock records, the max-
imum discrepancy of amoxicillin 125mg/5mL and 
Amoxicillin 250 mg were 100% while the minimum was 
9.1% (Table 5).

Only six health facilities report stock on hand quanti-
ties to the PSA of Ethiopia every other month but 66.7% 
of health facilities reported TDs loss and adjustment data 
in the reporting period. Five of the health facilities sent the 
report in the last month from the day of the survey and one 
health facility sent the report in a similar month of the 
survey (Figure 2). Besides, three health facilities used 
HCMIS software to manage TDs in the store and all 
were functional at the time of the survey. The health 
facilities thus used the HCMIS mainly to trace the expiry 
date of drugs and for determining order quantity 
(Figure 3).

Unfilled and incomplete logistic record forms were the 
main reason for stock out for TDs among others. In the 
three health facilities, there was no logistic data. Even 
though some health facilities had logistic data, there was 
an inappropriate filling which in turn leads to the fact that 
the health facilities did not request the right amount of 
TDs at the right time from PFSA and facility store. Some 
participants stated that PFSA could not able to supply 
TDs, such as Ferrous Sulfate with Folic Acid and 
Tetracycline eye ointment, even if they requested timely. 
The other reason was the absence of stock card filling, 
which should be filled and regulated by the pharmacy head 
of health facilities to minimize the discrepancy of stock 
record keeping. The overburden of work made the store 
manager be extremely exhausted and overwhelmed and 
absences of indemnity for staff exacerbated the problem.

Transportation problem was also mentioned as a reason 
for stock-outs of TDs. The study documented that seven of 

Table 1 Availability TDs in Public Health Facilities, Dessie, 
Ethiopia, 2017

S.No. Health Facility Code Frequency Percentage

1 01 10 90.9

2 02 11 100
3 03 10 90.9

4 04 10 90.9
5 05 10 90.9

6 06 5 45.4

7 07 7 63.6
8 08 8 72.7

9 09 3 27.3

Mean availability 8.22 74.7
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nine health facilities did not have their vehicle to transport 
TDs and then PFSA had not been delivering the drugs at 
a needed time to the health facilities. Regarding lead time, 
it took two weeks to one month for the majority of the 
health facilities to receive TDs from PFSA after an order 
had been initiated. Lack of sustainable supervision from 
Woreda Health Office, Zone Health Department, and 
PFSA regarding on availability of TDs and their imple-
mentation of LMIS worsen the situation.

Discussion
This study found that eight (88.9%) health facilities faced 
stock out for some TDs. A similar study conducted in 
Addis Ababa public health centers reported 75% of stock 
out15 and in Sofala Mozambique, a total of 96% of clinics 
were missing at least one TDs.21 This might be attributed 
to poor LMIS as three out of nine health facilities used 
HCMIS, 14% of the TDs bin cards were not updated and 
none of health facilities were not used stock cards. Key 
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Figure 1 Percentage of TDs that were stock out in HFs, Dessie, Ethiopia, 2017.

Table 2 TDs Stock Out in the Last Six Months in Public Health Facilities, Dessie, Ethiopia, 2017

S. 
No.

Tracer Drugs Stock Out Encountered, 
n (%)

Mean Frequency of Stock 
Out

Mean Stock Out 
Day

1 Artemether 20 mg and lumefantrine 

120 mg

3(50) 1 105

2 RHZE 1(16.7) 1 15

3 Ergometrine maleate 0.2 mg/mL injection 2(33.3) 1.5 43

4 FeSo4 150mg+Folic acid0.5 mg 4(66.7) 1.5 78
5 DPT-Hep-Hib vaccine 1(16.7) 1 35

6 Oral rehydration salt 1(16.7) 2 24

7 TTC eye ointment 1% 3(50) 2.5 42

Average 2.14(35.73) 1.43 48.86
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informant interview also revealed that the absence and 
incomplete logistic data were the main reason for stock 
out for TDs. On the other hand, the present study revealed 
that two TDs that were reported to be often overstocked in 
two health centers. This might be due to the tendency of 
health facilities to procure TDs in large quantities without 
standard procurement method believing that the drug 
might not be available at PFSA for the next order.

On average, 74.7% of the TDs were available on 
the day of the visit. This result indicated that each health 
facility was stoked out for an average of 2.81 (25.3%) 

Table 3 TDs Stock Out at the Day of Visit in Public Health Facilities, Dessie, Ethiopia, 2017

S. 
No.

Tracer Drugs Number of Stock Out in Health 
Facilities

Percentage of Stock Out in Health 
Facilities

1 Artemether 20 mg and lumefantrine 

120mg

5 55.5

2 TTC eye ointment 1% 5 55.5
3 Ergometrine male ate 0.2 mg/mL 

injection

5 55.5

4 FeSo4 150mg+Folic acid0.5 mg 7 77.7
5 Oral rehydration salt 1 11.1

6 RHZE 2 22.2
7 Medroxyprogesterone150mg/mL inj. 1 11.1

8 DPT-Hep-Hib vaccine 1 11.1

Table 4 Bin Card Availability and Update for TDs in Public Health Facilities, Dessie, Ethiopia, 2017

S. 
No.

TDs Numbers of HFs That Had 
Bin Card

Percentage of HFs That Had 
Bin Card

Bin Card Updated, 
n (%)

1 Amoxicillin 125 mg/5mL 5 83.3 3(60)

2 Amoxicillin 250 mg 5 83.3 5(100)
3 Oral rehydration salt 3 50 2(66.7)

4 Artemether 20 mg and lumefantrine 

120 mg

4 66.7 4(100)

5 Mebendazole 100 mg 5 83.3 5(100)

6 TTC eye ointment 1% 4 66.7 3(75)

7 Paracetamol 500 mg 6 100 5(83.3)
8 RHZE(150mg/75mg/400mg/275mg) 6 100 6(100)

9 Medroxyprogesterone 150mg/mL 

inj.

5 83.3 5(100)

10 Ergometrine maleate 0.2 mg/mL 

injection

4 66.7 2(50)

11 FeSo4 150mg+Folic acid 0.5 mg 5 66.7 4(100)
12 DPT-Hep-Hib vaccine 5 83.3 5(100)

Average availability in % 77.8 77.8

Table 5 Percentage of Discrepancy of TDs in Public Health 
Facilities, Dessie, Ethiopia, 2017

S. 
no

TDs Having 
Discrepancy from 
Bin Card

Minimum 
Discrepancy 
in %

Maximum 
Discrepancy 
in %

1 Amoxicillin 125 mg/5mL 9.1 100

2 Amoxicillin 250 mg 10 100

3 Oral rehydration salt 26 80
4 Mebendazole 100 mg 46.74 74

5 DPT-Hep-Hib vaccine NA 33

Abbreviation: NA, not applicable.
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during the survey period. The availability of TDs docu-
mented in the present study was better than the situation in 
Sub-saharan countries, such as Uganda (45.7%),22 Ghana 
Bulisa district (64.1%),23 Kenya (20%),24 and Jimma, 
South Western Ethiopia (55.6%),25 but lower than Ghana 
(85%),22 Uganda Kaliro district (79.53%)17 and Addis 
Ababa (85.4%).15

The frequency and duration of stock-outs of the TDs were 
assessed in only six health facilities since the rest three did 
not have logistic data. Among the TDs, stock out for Feso4 
with Folic acid, Tetracycline eye ointment 1%, Artemether 
20 mg, and Lumefantrine 120mg and Ergometrine injection 
were encountered in the majority of the health facilities. The 
reasons for Feso4 with Folic acid stock out were due to 
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Figure 2 Types and availability of logistics forms in HFs, Dessie, Ethiopia, 2017 (n=9).
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unavailability in PFSA. Similarly, in Ghana unavailability of 
stock from the central warehouse was the reason for stock out 
of TDs.22 In some health facilities, trend drug use contributed 
to stock out Ergometrine as it was largely substituted by 
Oxytocin. On the other hand, Tetracycline eye ointment 1% 
stock out was attributed to failure to initiate an order by 
health facilities, while Artemether +Lumefantrine was 
stock out for a longer time as a result of a reduction in the 
prevalence of malaria. The stock-out duration for Arthemeter 
+Lumefanterine was around 3.5 months which was consis-
tent with research done in Addis Ababa in which the stock 
out duration was 3 months.15 The stock-out duration was also 
comparable (4 months) in Tanzania26 and (72.9 days) in 
Tanzania and Uganda.17

This study articulated that not all TDs in the store had 
bin cards. Among TDs which had bin cards, one-fourth 
was not updated. Since bin cards provide essential data 
items on stock status, expiry date, and loss adjustment, 
lack of updated bin cards contributed to a lack of adequate 
stock control systems, which in turn contributed to stock 
out of TDs thereby resulting in interrupted and poor phar-
maceutical services to patients.

A similar study conducted in Bangladesh, Swaziland, 
and West Africa region, Mali and Lesotho, in 2012, 
revealed that untimely and often inaccurate data, low sub-
mission rates, and a lack of standardized, and user-friendly 
data collections tools resulted in poorly functioning supply 
chain management.5

The current study revealed that store managers did not 
fill bin card and stock card which consequently compro-
mised the quality of RRF to be sent to PFSA. This might 
be due to the absence and inappropriate use of logistics 
data by store managers. This resulted in a shortage and 
accumulation of TDs in health facilities and/or PFSA 
store. This showed that the pharmaceutical logistics sys-
tem has not been improved. So, the availability was far 
from the WHO recommended target of 100%.27 

Unavailability of TDs put patients on less effective and 
less safe substitutes. Moreover, forced patients to revert to 
the private sector where increasing the chance of incurring 
catastrophic health expenditures.28

This study found that six out of the nine health facil-
ities did not have computerized LMIS in the store. This 
might be due to a lack of awareness about how HCMIS 
simplifies works. Though HCMIS was used by one-third 
of the health facilities, the majority of the participants 
witnessed the relevance of the logistics system in facilitat-
ing the drug supply management. When used effectively, 

automation eases the tedious work, saves personnel time, 
and promotes the quality of pharmaceutical services.29

The present study showed a 100% discrepancy between 
recorded balance and physical inventory while the mean 
discrepancy was 60.4%. Discrepancy reported in Addis 
Ababa was high (270% and 26%) respectively.15 In the 
present study, the discrepancy rate ranged from 0% to 
about 100% among health facilities, which was high as 
compared to research done in Gonder (0% to 60%).16 The 
result showed that the rate of discrepancy was not uniform 
among health facilities. In one of the health centers, the 
physical count was less than bin card record balance for 
27.3% TDs which was low as compared to research done in 
Gonder (50%).16 This indicated that a certain amount of 
medicines was damaged or lost, or remain not updated when 
issued. The high discrepancies in the present study could be 
due to a lack of appropriate and continual filling of logistics 
forms like bin cards and a shortage of logistic records. 
Generally, discrepancies of more than 10% should cause 
concern and may require efforts to improve data quality.20

The study utilizes recorded TDs data from health facil-
ities. Despite the study was conducted by data sources, the 
poor quality of information management systems in health 
institutions may introduce bias to the study. The availability 
of logistic data was limited the assessment of TDs availabil-
ity to be six months. However, to capture all seasonal varia-
tion, it is more practical to retrieve 12 months data. 
Moreover, the cross-sectional nature of this study might 
make it harder to establish a temporal relationship.

Conclusion
The average availability of EMs in the public health facilities 
of Dessie town was 74.7%. All public health facilities encoun-
tered stock out at least by one TDs. The health facilities were 
stock out for a significant percent of essential medicines on 
the day of visit and over the six months. The highest mean 
stock out day covered long duration is 3.5 months.

As the logistic information, most health facilities used 
logistic forms except stock card. Even though the bin card 
was used in six health facilities, bin card availability and up 
datedness for TDs at the survey period were not a -
hundred percent. There was a discrepancy in the stock 
between the bin card balance record and inventory stock at 
the survey period. However, the availability and proper utili-
zation of logistics records were improved the availability 
of TDs.

To improve the availability of TDs; they should be 
managed by using different logistic forms like RRFs, 
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IFRR, bin cards, and stock cards in each health facility. 
The health facilities manager, pharmacy head should 
emphasize TDs availability and for filling of logistic 
forms. So, to this, sufficient pharmacy professionals are 
needed. Therefore, recruitment is mandatory.

Computerized LMIS should be implemented in all 
health facilities. The PFSA should strengthen the avail-
ability of TDs for all public HFs in Dessie by the assur-
ance of their supply. Zonal Health Department, Woreda 
Health Office, and PFSA should provide continual super-
vision of health facilities to monitor and fill the gap 
regarding the availability of TDs and the implementation 
of their LMIS by using a checklist.
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