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Background: Despite medicines are a major contributor to the health and well-being of the 
community, irrational use of medicines is being a serious public health crisis with significant 
harmful implications for patients, healthcare systems, and communities as a whole.
Objective: This study was aimed at evaluating the rational use of medicine using the World 
Health Organization/Network of Rational Use of Drugs (WHO/INRUD) core drug use 
indicators at Teda and Azezo health centers of Gondar town, northwest Ethiopia.
Methods: A cross-sectional study was conducted among 1200 prescription papers retro-
spectively, and 60 patients prospectively at two health centers of Gondar town, northwest 
Ethiopia from May 01/2019 to April 30/2020. The data were collected using a standard data 
collection checklist. Data were analyzed using SPSS® version 24. The data were analyzed 
descriptively by using mean, frequency, and proportion.
Results: Prescribing indicators: From a total of 2595 prescribed medicines, 94% of them 
were prescribed by generic name; percent encounters with injection was 9.5±0.28%, percent 
encounters with antibiotics was 73.85±0.35%, and 100% of medicines were prescribed from 
the essential medicine list of Ethiopia. Patient care indicators: Only 16.7% of the patients 
knew the correct dosage of their medications, and 17.5% of dispensed medicines were 
adequately labeled. From the prescribed medications, only 77.17% were actually dispensed. 
Average consultation and dispensing time were 5.35 minutes and 40.24 seconds, respectively. 
Facility-specific indicators: Only 83.5% of key medicines were available in the health 
centers.
Conclusion: According to the WHO/INRUD core drug use indicators, rational medicine use 
is not achieved in terms of most components of the prescribing, patient care, and facility- 
specific indicators. Therefore, both health centers should work towards promoting the 
rational use of medicines.
Keywords: rational use of medicine, WHO/INRUD core drug use indicators, northwest 
Ethiopia

Introduction
Medicines are a major contributor to the health and well-being of human beings;1,2 

they are a pivotal point in the prevention and treatment of disease. Global spending 
on medicines reached $1.2 trillion in 2018 and is set to exceed $1.5 trillion by 
2023.3 However, due to the scarce nature of a resource, the availability, the 
equitable access of essential medicines with affordable price, and their appropriate 
or rational use is very challenging throughout the world, particularly in low and 
middle-income countries (LMIC).1,4
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Rational use of medicines (RUM) is defined as 
“patients receive medications appropriate to their clinical 
needs, in doses that meet their own individual require-
ments, for an adequate period of time, and at the lowest 
cost to them and their community.”5

On the contrary, irrational or non-rational use is the use 
of medicines in a way that is not compliant with rational 
use as defined above.5 It is commonly expressed in terms 
of polypharmacy, inappropriate use of antimicrobials, 
over-use of injection, failure to prescribe in accordance 
with clinical guidelines, and inappropriate self-medication 
often with prescription-only medicines.5

Worldwide, despite about one-third of the world’s 
population lacks access to essential medicines,5 around 
half of all medicines are inappropriately prescribed, dis-
pensed, or sold, and that half of all patients fail to take 
their medicine properly,5–7 especially the worst scenario 
being in LMIC.7 Moreover, although ensuring that the 
correct medicine is given to the correct patient is a high 
priority for all health professionals,8 only less than half of 
all countries have basic policy frameworks needed to 
ensure RUM.7,9,10

The irrational use of medicine is not only widespread 
but also an extremely serious global problem with signifi-
cant harmful implications for patients, healthcare systems, 
and communities as a whole. It may result in poor patient 
outcomes, rapidly increasing antimicrobial resistance, the 
spread of blood-borne infections, waste resources, and 
increased adverse medicine events; all of which cause ser-
ious morbidity and mortality, and cost billions of dollars 
per year. Irrational over-use of medicines can stimulate 
inappropriate patient demand, and lead to reduced access 
and attendance rates due to medicine stock-outs and loss of 
patient confidence in the health system.1,5–7,9–11

Even though several factors can promote irrational use 
of medicine at different stages of the medicine use cycle, 
the lack of proper knowledge and skills from both provi-
ders and patients, unrestricted availability of medicines or 
procurement and distribution of medicine not based on an 
essential medicine list (EML), economic incentives from 
pharmaceutical companies, weak control and regulation 
over prescriptions, inappropriate promotion of medicines, 
biased information of medicine, overwork of health per-
sonnel, profit motives from selling medicines, and health 
insurance coverage have been implied to be factors influ-
encing irrational medicine use in the literature.5,11,12

The World Health Organization (WHO) has designed 
standardized core prescribing, patient care, and facility 

indicators with a set of recommended optimum values 
for each core indicator to ensure and promote RUM.13,14 

However, as studies indicate, most developing countries 
have a significant gap from the World Health 
Organization/Network of Rational Use of Drugs (WHO/ 
INRUD) recommendation.5,13,15–56

In developing countries, within and across LMIC, 
despite vulnerable population lacks essential medicine, 
multiple factors contribute to irrational use of medicine. 
It is estimated that about 60% of medicines in public 
health facilities and 70% of medicines in private facilities 
are prescribed and sold inappropriately.9 On top of geo-
graphic, economic, cultural, or other barriers which may 
greatly compromise access to essential medicine, a lack of 
regulatory enforcement, insufficient disease and treatment 
knowledge, and unintended effects of health and pharma-
ceutical system policies contribute a lot to their 
misuse.4,6,9

In Ethiopia, being one of the LMIC of the African 
region where prescribing indicators deviate significantly 
from the WHO/INRUD reference targets, there is still 
evidence of a gap in RUM.57–59 Furthermore, the key 
factors contributing to the irrational use of medicine are 
likely to change over time, and policymakers need to be 
up-to-date with current trends.11 A regular and timely 
evaluation of the rational use of medicine is very essential 
to take the necessary action by any concerned stake-
holders. Timely evidence of RUM in health center (HC)s 
around Gondar is lacking. Although a study at the 
University of Gondar comprehensive specialized hospital 
showed a problem in the RUM, extrapolating the evidence 
to HCs around Gondar may not be possible due to the 
difference in the level of care.60 So, this study aimed at 
evaluating the rational use of medicine using WHO/ 
INRUD core drug use indicators at Teda and Azezo HCs 
of Gondar town, northwest Ethiopia. This study may help 
to promote RUM by providing important timely informa-
tion for all interested parties involving in the promotion of 
RUM, especially in the HCs.

Materials and Methods
Study Design and Setting
A cross-sectional study was conducted to evaluate the 
rational use of medicine using WHO/INRUD core drug 
use indicators at Teda and Azezo HCs from May 01/2019 
to April 30/2020. The two HCs are located in the central 
Gondar administrative zone, Amhara national regional 
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state, which is about 750 km far from the northwest of 
Addis Ababa (the capital city of Ethiopia). According to 
the 2015 official population projection of major cities in 
Ethiopia, Gondar town has around 323,900 populations.61 

Currently, there are one public comprehensive specialized 
hospital and 8 public HCs in Gondar town. Among these 
public health institutions, Azezo and Teda HCs are found 
in Gondar town Keble 20 and 21, respectively. According 
to the HCs statistics and information office record, the 
HCs provide outpatient, inpatient, and emergency care 
services for about 85,000 population of the catchment 
area (69,000 in Azezo) and (16,000 in Teda). On average, 
Azezo HC serves around 1600 patients per month, 
whereas Teda HCs serves about 1200 patients per month. 
The Azezo HC gives services for larger populations in the 
catchment area above the current standards of Ethiopian’s 
three tire health care system hierarchies. The standard 
states that an HC can serve about 25,000 people in rural 
and 40,000 people in urban areas. Each HF has 3 health 
officers, 8 nurses, 4 pharmacy professionals, 4 laboratory 
professionals, and 1 environmental health professional.

Source and Study Population
All outpatient medicine prescription encounters at Teda 
and Azezo HCs were the source population, whereas 
those who attended the outpatient pharmacy with outpati-
ent medicine prescription encounters in the study period 
were considered as a study population.

Inclusion and Exclusion Criteria
All outpatient medicine prescription encounters with at 
least one medicine were considered as inclusion criteria, 
whereas prescribing encounters that are illegible or those 
containing medical supplies only were excluded during the 
sampling process. Also, prescribing encounters for normal 
delivery services, referral cases, routine vaccines, and 
contraceptives were excluded from the study.

Sample Size Determination and Sampling 
Techniques
According to the WHO/INRUD guideline for assessing 
RUM in outpatient departments of healthcare settings, at 
least 600 prescribing encounters can be considered for 
assessment of prescribing practice for single healthcare 
setting.16 Therefore, to imitate the guideline, 600 prescrib-
ing encounters from each HC were taken from a total of 
33,600 prescriptions, 19, 200 (in Azezo HC) and 14,400 

(in Teda HC). Systematic random sampling was applied, 
every K= 32 at Azezo HC and K= 24 at Teda HC, to 
obtain 1200 (600 from each HC) prescription papers once 
sampling frame has been developed by arranging the study 
population in chronological order of prescription from 
May 01/2019 to April 30/2020.

For patient care indicators, as per the WHO/INRUD 
guideline, at least 30 patient encounters can be included in 
outpatient departments of a health care facility.16 Thus, 30 
patients comprising different disease states and age groups 
were selected randomly at mid days of working hours 
from each health facility by using a convenient sampling 
method. A total of 60 patients were engaged in the actual 
study.

For facility-specific indicators, 24 key medicines were 
listed in each HC, and updated bin cards of those key medi-
cines were observed and checked for the availability of key 
medicines in the health facility during data collection time.

Variables of the Study
The variables of this study were the rational use of med-
icine using WHO/INRUD core drug use indicators. Under 
prescribing indicators: number of medicines per encounter, 
medicines prescribed by generic name, percent encounters 
with an antibiotic and an injection prescribed, and percent 
of medicines prescribed from the EML or formulary of the 
facility; under patient care indicators: consultation and 
dispensing time, medicines actually dispensed, adequacy 
of labeling, and patient’s knowledge of correct dosage; for 
health facility indicators: Availability of standard guideline 
(STG) or formulary, facility EML and key medicines in 
the facility.5 In addition, the socio-demographic variables: 
age, sex, and level of education were included.

Data Collection Tool and Procedures
The data were collected by two pharmacists using a standard 
data collection checklist which was prepared considering the 
WHO/INRUD recommendations.13,16 The data for the pre-
scribing indicators were extracted retrospectively from pre-
scription papers. The data for patient care and facility- 
specific indicators were collected prospectively. For the facil-
ity-specific indicators, 24 key medicines that were selected 
based on the national list of essential medicines for Ethiopia, 
fourth edition, were checked for their availability in the 
institutions.62 These medicines were chosen to reflect the 
current disease burden of Ethiopia for both communicable 
and non-communicable diseases. The data collection checklist 
was pre-tested for consistency and completeness of data items 
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on 5% (60 prescription paper and 5 patients) of the study 
subjects at Poly HC. The data collected for the purpose of the 
pretest were not included in the final analysis.

Data Quality Control
The data collection tool had been pretested, and the data 
collectors and supervisors had been trained on the objec-
tives of the study, the contents of the questionnaire, and 
issues related to confidentiality before the start of data 
collection. The data collection was supervised frequently.

Data Processing, Analysis, and 
Interpretation
After completion of data collection, the data were checked 
for completeness and consistency. Also, it was cleaned for 
possible errors. When there was an error, data were cor-
rected by cross-checking with the data on the data abstrac-
tion format using the original ID variable immediately. 
The data were entered into and analyzed using the 
SPSS® (IBM Corporation) version 24. The analysis was 
made by using descriptive statistics such as mean, fre-
quency, and proportion; the 95% confidence interval and 
standard deviation were used where they are appropriate. 
The findings were interpreted according to national and 
international standards as described below.5,13,16,62–64

Prescribing Indicators
The average number of drugs prescribed per encounter: Its 
purpose was to measure the degree of polypharmacy. It 
was calculated by dividing the total number of different 
drug products prescribed by the number of encounters 
surveyed.

Percentage of drugs prescribed by generic name: Its 
purpose was to measure the tendency of prescribing by 
generic name. It was calculated by dividing the number of 
drugs prescribed by generic name by the total number of 
drugs prescribed, multiplied by 100 percentage of encoun-
ters with an antibiotic prescribed: its purpose was to 
determine the commonly costly and overused forms of 
treatment. It was calculated by dividing the number of 
encounters in which an antibiotic was prescribed by the 
total number of encounters surveyed, multiplied by 100.

The proportion of prescriptions with an injection 
ordered: Its purpose was to determine the commonly 
costly and overused forms of treatment. The percentage 
was computed by dividing the number of encounters dur-
ing which an injection was ordered by the whole number 

of encounters evaluated and multiplied by one 
hundred percent.

Percentage of drugs prescribed from an essential drug 
list (EML): Its purpose was to measure the degree to 
which practices imitate a national drug policy as indicated 
in the national medicine list of Ethiopia. The percentage is 
calculated by dividing the number of products prescribed 
which are in the essential drug list by the total number of 
drugs prescribed, multiplied by 100.

Patient Care Indicators
Average consultation time: Its purpose was to determine 
the time that medical personnel spend with patients during 
the consultation and prescribing. It was computed by 
dividing the total time for consecutive consultations in 
minutes by the number of consultations.

Average dispensing time: Its purpose was to measure 
the time between arriving at the outpatient pharmacy 
encounter and leaving. It was computed by dividing the 
total time for dispensing medicines to a sequence of 
patients in seconds by the number of encounters.

Percentage of drugs actually dispensed: Its purpose 
was to measure the capacity to which the health centers 
are able to dispense the medications which were ordered. 
It was calculated by dividing the total number of medi-
cines actually dispensed at the health centers by the whole 
number of medicines prescribed and multiplied by 100%.

Percentage of drugs adequately labeled: Its purpose was 
to determine the degree to which pharmacists write crucial 
drug information on the drug packages they dispense. The 
percentage was calculated by dividing the number of med-
icine packages consisting of at least the patient name, 
medicine name, and frequency of administration to the 
total number of medicine packages and multiplied by 100%.

Patients’ knowledge of the correct dosage: Its purpose 
was to determine the effectiveness of the information 
given to patients on the dosage schedule of the medicines 
they receive. The percentage was computed by dividing 
the number of patients who can correctly recall the dosage 
schedule for entire medicines by the whole number of 
patients interviewed and multiplied by 100%.

Facility Specific Indicators
Availability of copy of EML/Formulary and a copy of the 
STG: Its purpose was to indicate the degree to which 
a copy of EML/Formulary and a copy of the STG are 
available at the health centers.
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The percentage availability of essential medicines: Its 
purpose was to measure the availability at the health 
centers of essential medicines for the treatment of common 
diseases. It was calculated by dividing the number of 
specified products actually in stock by the total number 
of drugs on the checklist, multiplied by 100.

Operational Definitions
Antibiotics: Drugs such as penicillins, antibacterials, anti-
infective dermatological drugs, and anti-infective ophthal-
mologic agents, antidiarrheal drugs with streptomycin, 
neomycin, and metronidazole are considered antibiotics 
when used in the context of antibiotics.

Key medicines are selected items of medicine that 
should always be available in the institutions that were 
selected based on the national list of essential medicines 
for Ethiopia, fourth edition.62

Percent of patients with knowledge of correct dosage is 
patient’s knowledge of all the name, dose, frequency, duration, 
and reason or indication of the dispensed medicines correctly.

Ethical Considerations
Ethical approval was obtained from the research and ethics 
committee of the school of pharmacy, the University of 
Gondar with a reference number SOP/785/2020. A formal 
letter of cooperation was obtained from the head of each 
health facility to access essential data for the purpose of the 
study. This study was conducted in accordance with the 
Declaration of Helsinki, and following all methods in accor-
dance with the relevant guidelines and regulations. For using 
prescription and observing the patient care indicators, 

consent was waived from the heads of each health facility. 
However, written consent had been received from all parti-
cipants before data collection was started. During the consent 
process, we provided information for the study participants 
regarding the purpose of the study, why and how they were 
selected to involve in the study, and they had the right to not 
participate and could withdraw from the study at any time if 
they were not interested. They were all assured that their care 
would not be affected in any way due to refusing consent to 
participate in the study. Participants were also assured of the 
confidentiality of the information obtained in the course of 
this study by using unique codes to avoid personal identifiers. 
The collected data were kept in a locked cabinet and accessed 
by the investigators only for the purpose of the study. 
Participants with inadequate knowledge were advised on 
how to take their medication correctly.

Results
Prescribing Indicators
In this study, a total of 2595 medicines were prescribed in 1200 
prescriptions at Azezo (600 prescriptions) and Teda (600 pre-
scriptions) HCs. Prescribing practice according to WHO/ 
INRUD core medicine prescribing indicators showed that the 
average number of medicines prescribed per prescription 
encounter was 2.16, ranging from 1 to 5, and around 50% of 
prescription contains two medicines. The percent of encounters 
with antibiotics and injection was 73.85% (95% CI = 71.4, 
76.3) and 9.5% (95% CI = 7.8, 11.1), respectively. The practice 
of prescribing using the generic name of the medicine was 94% 
(95% CI = 93, 95). All (100%) prescriptions were made from 
the EML (Tables 1 and 2).

Table 1 WHO/INRUD Prescribing Indicators at Teda and Azezo Health Centers in Gondar Town, Northwest Ethiopia, from May 01/ 
2019 to April 30/2020

HF # 
Prescriptions

# of Medicines in 
the Prescriptions

# of Medicines 
per Encounter 
Mean

Frequency and % of 
Encounter with

Frequency and % of 
Medicines Prescribed

AB INJ By GN From EML

1. 600 1235 2.1 444 (74) 58 (9.7) 1148(93) 100

2. 600 1360 2.3 442 (73.7) 56 (9.3) 1293(95.1) 100

Mean 600 1298 2.2 443(73.9) 57(9.5) 1220.5(94) 100

SD 0 88.4 0.1 0.4 0.3 1.5 0

WHO/INRUD 

standards

– – 1.6–1.8 20.0–26.8 13.4–24.1 100 100

Abbreviations: 1, Azezo HC; 2, Teda HC; AB, antibiotics; EML, essential medicine list; GN, generic name; HF, health facilities; INJ, injections; SD, standard deviation; #, 
number; %, percent; WHO/INRUD, World Health Organization/Network of Rational Use of Drugs.
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Patient Care Indicators
To assess the patient care indicators, a total of 60 patients, 
33 (55%) males and 27 (45%) females, were interviewed 
about the name, dose, frequency, duration of use, and 
quantity of the medicine received from the pharmacy 
upon leaving the dispensing unit of the HCs. About 
93.4% of the patients were in the age group of 18–64, 
and 21.67% of patients had no formal education (Table 3).

Out of 149 prescribed medicines, 115 (77.18%; 95% 
CI = 69.60, 83.65) of them were actually dispensed 
(Table 4). However, the mean percentage of patients with 
knowledge of correct dosage of dispensed medicines was 
only 16.7% (95% CI = 7.0, 20.9), 11.9% at Azezo, and 
21.4% at Teda HCs (Table 4 and Figure 1). The average 
consultation time, dispensing time, and % of medicines 
adequately labeled were 5.35 minutes, 40.24 seconds, and 
17.5% (95% CI = 10.96, 25.57), respectively (Table 4). 

The adequacy of labeling of complete information was 
17.5%, 15.3% at Azezo HC, and 19.6% at Teda HC 
(Tables 4 and 5).

Facility-Specific Indicators
Both HCs had their own facility-specific essential medi-
cine list, copy of national EML, and STG for HCs at the 
time of the study. A shortlist of twenty-four key medi-
cines used to treat common health problems was made, 
and the availability of these medicines in the pharmacy 
was assessed. Availability of these key medicines was 
87.5% (95% CI = 67.94, 97.34) and 79.5% (95% CI = 
57.85, 92.87) in Azezo and Teda HCs, respectively. 
Magnesium sulfate injection and tetanus antitoxin were 
not available in both health facilities. In addition, a zinc 
dispersible tablet was not available in Azezo HC, 
whereas adrenaline injection, dextrose 5% in normal sal-
ine, and gentamicin sulfate injection were not available in 
Teda HC (Table 6).

Discussion
This study was aimed at evaluating the RUM using the 
WHO/INRUD core drug use indicators at Azezo and Teda 
HCs in Gondar town, northwest Ethiopia.

Prescribing Indicators
This study revealed that the average number of medicine 
per prescription was 2.16 (2.06 in Azezo HC and 2.27 in 
Teda HC). This value is slightly higher when compared 
with the ideal value (1.6–1.8) or less than 2.5,14,65 

Table 2 The Number of Medicines per Prescription at Teda and 
Azezo Health Centers in Gondar Town, Northwest Ethiopia, 
from May 01/2019 to April 30/2020

Number of 
Medicine per 
Prescription

Azezo HC (N=600) Teda HC (N=600)

Frequency (%) Frequency (%)

1 135 22.5 106 17.7

2 313 52.2 289 48.2

3 137 22.8 153 25.5
4 12 2.0 43 7.5

5 3 0.5 9 1.5

Abbreviations: HC, health center; N, total number; %, percent.

Table 3 Socio-Demographic Information of Patients at Teda and Azezo Health Centers in Gondar Town, Northwest Ethiopia, from 
April 14–28/2020

Variable Azezo HC Teda HC Mean 
%

# of Patients % # of Patients %

Sex Male 16 53.3 17 56.7 55

Female 14 46.7 13 43.3 45

Age (year) < 18 0 0 1 3.3 1.65

18 to 64 29 96.7 27 90 93.4

≥65 1 3.3 2 6.7 5

Educational level No formal education 7 23.3 9 30 26.7

Grade 1 to 12 14 46.7 13 43.3 45

College and above 9 30 8 26.7 28.3

Abbreviations: #, number; %, percent.
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Similarly, higher results were recorded in studies from 
different parts of Ethiopia (ranging from 1.9 to 3),22,24–31 

and other developing countries (ranging from 2.30 to 
3.98).32,34,35,37,40,43,44,46,48,49,54 On the contrary, the average 
number of medicines per prescription within the acceptable 
range was reported by other studies from Ethiopia (ranging 
from 1.65 to 1.8).17,18,36 The prescription of many medi-
cines for a patient may decrease adherence to treatment, 
increase the cost of medicine incurred by the patient, 

elevate the risk of drug interaction, and expose the patient 
to unnecessary potential side effects of the medication. For 
this, adhering to the WHO/INRUD recommendation should 
obtain attention in the institution.

The percentage of antibiotics prescribed per encounter 
was 73.85% (95% CI = 71.2, 74.3) which is more than 2 
times the optimal value (20.0%-25.4%).5,14,65 This agrees 
with the study done at Debre Markos Referral Hospital, 
Northern Ethiopia (71.36%).66 Similarly, higher values 

Table 4 WHO/INRUD Patient Care Indicators at Teda and Azezo Health Centers in Gondar Town, Northwest Ethiopia, from 
April 14–28/2020

# of HCs # of 
Patients

Average 
Consulting 
Time (min)

Average 
Dispensing 
Time (sec)

# of 
Medicines 
Prescribed

% of 
Medicines 
Actually 
Dispensed

% of Medicines 
Adequately 
Labeled

% of Patients with 
Knowledge of 
Correct Dosage

1. 30 5.6 39 76 77.6 15.3 11.9

2. 30 5.1 41.5 73 76.7 19.6 21.4

Mean 30 5.4 40.2 ⋯ 77.2 17.5 16.7

SD 0.3 1.6 ⋯ 0.7 3.0 6.7

WHO/INRUD 

stand

≥10 ≥90 ⋯ ⋯ 100 100

Abbreviations: 1, Azezo HC; 2, Teda HC; HCs, health centers; stand, standard value; min, minute; sec, second; #, number; %, percent; WHO/INRUD, World Health 
Organization/Network of Rational Use of Drugs.

Figure 1 Patient knowledge on dispensed drugs at Teda and Azezo HCs in Gondar Town, Northwest Ethiopia, from April 14–28/2020 (N=30 of each HC).
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were reported by several previous studies in Ethiopia (ran-
ging from 27.62% to 82.5%)22–31,36 and other developing 
countries (ranging from 35.3% to 84.8%).32,35,37–41,47–49,51,54 

Although the high use of antibiotics may be due to the 
prevalent nature of the infectious disease in developing 
countries, it should be given attention since it may increase 
the risk of antibiotic resistance.

The percentage of injection use was found to be 9.5 
(95% CI = 7.8, 11.1) which is comparable to the ideal 
value (10.1%-17.0%).14,65 In the same way, within the 
WHO/INRUD optimum value or even lower results were 
reported by different studies done in Ethiopia (ranging 
from 3.6% to 23.6%),22–31,36 and many other developing 
countries (ranging from 0% to 19.25%).37–42,44,46,48–51,53 

Table 5 Labeling Pattern of Dispensed Medicines at Teda and Azezo Health Centers in Gondar Town, Northwest Ethiopia, from 
April 14–28/2020

Indicators Azezo HC (N=59) Teda HC (N=56) WHO/INRUD Recommend

Frequency % Frequency % %

Name of the medicine 35 59.3 29 51.8 100
Strength of the medicine 19 32.2 15 26.8 100

Dose 46 78 29 51.8 100

Frequency of administration 47 79.7 31 55.4 100
Duration of the treatment 35 59.3 15 26.8 100

labeling of complete information 9 15.3 11 19.6 100

Abbreviations: HCs, health centers; N, total number; WHO/INRUD, World Health Organization/Network of Rational Use of Drugs; %, percent.

Table 6 Availability of Key Medicines in the Two Health Centers of Gondar Town Ethiopia, April 14–28/2020

Key Medicines Availability at Health Facility

Azezo Health Center Teda Health Center

Adrenaline injection ✓ X

Artemether-lumefantrine (Coartem®) ✓ ✓
Ceftriaxone injection ✓ ✓
Ciprofloxacin tablet ✓ ✓
Dextrose5% in normal saline ✓ X
Enalapril tablet ✓ ✓
Ergometrine Maleate ✓ ✓
Ferrous Salt plus Folic Acid ✓ ✓
Gentamycin sulfate injection ✓ X

Glibenclamide tablet ✓ ✓
Glucose 40% ✓ ✓
Hydralazine injection ✓ ✓
Etonogestrel birth control implant (Implanon NXT®) ✓ ✓
Magnesium sulfate injection X X

Medroxyprogesterone acetate (Depo-Provera®) Injection ✓ ✓
Oral Rehydration Salts ✓ ✓
Oxytocin injection ✓ ✓
Pentavalent Vaccine (DPT-HepB-Hib) ✓ ✓
Refampicine/Isoniazide/Pyrazinamide/Ethambutol ✓ ✓
Sulphametoxazol + trimethoprim tablet ✓ ✓
Tetanus anti toxin (TAT) X X

Tetracycline Eye Ointment ✓ ✓
Zinc Dispersible tablet X ✓
Adrenaline injection ✓ ✓
% of availability of key drugs in stock during data collection time 87.5 79.5

Abbreviations: ✓ available; X, not-available.
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However, a higher value was reported by the study done at 
Gondar University Teaching Referral Hospital (28.5),18 

Tikur Anbessa Specialized Hospital (53.1),29 Hawassa 
University Teaching and Referral Hospital (38.1%),20 

Dilchora Referral Hospital (44.77%),21 Debre Markos 
Referral Hospital (48.36%),66 and Mekelle General 
Hospital (42.2%) in Ethiopia;27 Khartoum State, Sudan 
(57.6%),35 and Nashik, India (50.83%).54 The difference 
may be due to the difference in the level of care of the 
institution. Even though injections are important formula-
tions in certain emergency situations due to their fast onset 
of action, when other alternatives are not feasible, they 
have their own drawbacks including the risk of transmis-
sion of blood-borne infection and increased extra out-of- 
pocket expenditure. The HCs in the case of this study 
should maintain the current good practice in prescribing 
injection within the WHO/INRUD recommended optimum 
values.

The percentage of medicines prescribed by generic name 
at both HCs was 94%; it is lower than the ideal expectation 
which requires 100% of medicine prescription to be 
generic.14,65 Similarly, prescription of medicine by generic 
name is below the optimal value in most of the previous 
studies in different parts of Ethiopia (ranging from 79.2%to 
99.25%),22–31,36 and many other developing countries (ran-
ging from 0% to 95.4%).32,34,37,43,44,46–49,52,53,55 However, 
results per the WHO/INRUD expectation were obtained in 
the study done at West Shewa Zone, Oromia, Ethiopia 
(100%)17 and at 4 different emirates, UAE (100%).50 In low- 
income countries like Ethiopia where resources are often 
scarce, generic prescribing substantially reduces the cost of 
medicine paid by patients as well as the cost of medicine 
incurred by facilities because generics are relatively afford-
able, accessible, and recallable compared to brand 
counterparts.

In this study, the percentage of prescribed medicines from 
EML was 100% which is in line with the accepted value 
(100%).14,65 Consistent results with this study were reported 
in the studies done at West Shewa Zone, Oromia, Ethiopia 
(100%);17 Ayder referral hospital, northern Ethiopia (100%),31 

and at 4 different emirates in the United Arab Emirates (UAE) 
(100%).50 However, the WHO/INRUD recommendation was 
not achieved in the most of previous studies in different parts 
of Ethiopia (ranging from 79.8% to 99.5%),22–31,36 and many 
previous study reports outside of Ethiopia (ranging from 
22.57% to 98.80%).32,34,37,43,44,46,47,49,52,54,55 The prescription 
of medicine from the essential drug list in the facilities should 
be preserved since it is one of the major tools for implementing 

RUM. The adoption of such a list for any health facility can 
significantly improve the effectiveness of therapy; it decreases 
the amount of unwanted medicine prescription and promotes 
RUMs because medicines from the list are well known, 
already tested in practice, with established clinical use, and 
of lower cost than newer.67

Patient Care Indicators
This study revealed that the average consultation time was 
5.35±0.31 minutes whereas previous studies mentioned 
that the optimal value is ≥10 minutes.35,68 Similarly, 
a consultation time lower than the optimal value was 
recorded in many previous studies done in developing 
countries including Ethiopia (ranging from 1.2 to 7.3 
minutes).19,25,32,37,42,43,45,47,54,56 However, optimum con-
sultation time was recorded by studies done at Debre 
Markos Referral Hospital, Northern Ethiopia (10.46 
minutes);66 in Rural Rwanda (10.1 minutes), and western 
Nepal (30.33 min).33 The workload of the prescribers, the 
number of patients visiting the institutions, and the number 
of staff may affect the consultation time, so that the insti-
tutions should work on improving the consultation time.

The average dispensing time in this study was found to 
be 40.24±1.79 seconds, whereas previous studies men-
tioned that the optimal value is ≥ 90 seconds.35,68 

Similarly, the average dispensing time in the studies done 
at Debre Markos Referral Hospital, Northern Ethiopia, 
was 43.69 seconds.66 Studies done in Egypt, Saudi 
Arabia, and India also reported that the average dispensing 
time of 47 seconds, 38 seconds, and 58.28 seconds, 
respectively.47,54,69 It is more likely to occur dispensing 
error when the dispensing time is too short, so that the 
institution should also take all necessary measures for 
increasing the dispensing time as well.

In this study, the percentage of medicines actually dis-
pensed was 77.17±0.65% (optimal value of 100%).68 

Similarly, the WHO/INRUD recommended value was not 
achieved in many previous studies done in many developing 
countries including Ethiopia (ranging from 56% to 
97.3%).17,19,32,35,37,39,42,46,51,56 Since the availability of essen-
tial medicines in the dispensary of the institution is one of the 
indicators for the quality of care, all medicines should also be 
made available as much as possible by the institutions.

The percentage of medicines adequately labeled was very 
low, only 17.5% of medicines had adequately labeled on their 
package which is far below the standard value (100%).68 

Similarly, adequacy of labeling was too low in many previous 
studies done in developing countries including Ethiopia 
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(ranging from 0% to 30.4%).18,19,25,32,35,45,47,66 Since adequate 
labeling increases patient awareness about the regimen that he/ 
she takes and hence increases treatment adherence and a better 
outcome, it has to be promoted in the institutions as well.

Only 16.7% of patients recalled the correct dosage of 
the medicine dispensed to them, which is lower as com-
pared to the optimal value mentioned in previous studies 
(100%).35,68 Similarly, % of patients with knowledge of 
correct dosage lower than the recommended value were 
reported in the study in Southwest Ethiopia 69%;56 India 
(87.78%);54 Eastern Province, Saudi Arabia (79.3%);69 

Pakistan (62.1%),37 and Egypt (94%).47 The reason for 
this decrement of patient’s knowledge of medicines dis-
pensed to them may result from inadequate counseling 
and labeling. This may affect patients’ adherence to their 
medications which could result in poor therapeutic 
outcomes.

Health Facility Indicators
In this study, the percent availability of key medicines in the 
stock was 83.5%, which is less than the optimal value men-
tioned in previous studies (100%).35,68 Many of the previous 
studies done in different settings also reported a lower value 
than the WHO/INRUD recommendation ranging from 66% to 
96.7%.22–26,28–31,36 The possible reasons for this could be an 
inadequate supply of medicines from the supplier(s), budget 
constraint, absence of medicines procurement policy, sched-
uled procurement, and a long process of acquiring from 
a private source for those medicines which were not available 
from the government supplier. So, by identifying the possible 
gaps, the key medicines in the stock should be available 100%, 
as much as possible.

EML/Formulary and a copy of the STG were available 
in both health facilities during the study period. Similarly, 
many previous studies also had these documents in their 
facilities.18,37,47,54,55,70,71 The availabilities of these docu-
ments can facilitate and enhance the delivery of better 
health care for patients at the facilities. Therefore, the 
institution should keep the current good practice of having 
an EML/Formulary and a copy of the STG.

Limitations of the Study
Despite this study tried to encompass the prescribing indi-
cators, the lower sample size of the patient care and facil-
ity-specific indicators may limit the generalizability of 
these specific components to the general population.

Conclusion
According to the WHO/INRUD core drug use indicators, 
rational medicine use is not achieved in terms of most compo-
nents of the prescribing, patient care, and facility-specific 
indicators. The prescription of the average number of medi-
cines, the percentage of encounters with antibiotics, and the 
prescription of medicines using the generic name of the med-
icine is less than the WHO/INRUD recommendations. 
Similarly, actually dispensing of the prescribed medicines, 
the knowledge of the patients on the dispensed medicines, 
average consultation time, dispensing time, percent of medi-
cines adequately labeled, and availability of the key medicines 
are less than the WHO/INRUD expectation. The only variables 
that comply with WHO/INRUD core drug use indicators 
were percent encounter with injection, prescribing from 
EML, and availability of the copy of EML/Formulary 
and STG.

Recommendation
The HCs should work towards promoting RUM by devis-
ing effective intervention strategies. The health profes-
sionals working in the HCs should be updated and 
refreshed by giving regular training on the issues of 
rational use of medicine. The key medicine should be 
made available in the store throughout the year. Also, 
continuous monitoring and assessment should be done to 
identify gaps and act accordingly. Furthermore, 
a qualitative study may help to identify the background 
reasons for irrational prescriptions in the HCs.
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