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Introduction

Medicines need special concern to be used in safe, effective, 
and rational manner. One of the factors that affect safe, effec-
tive, and rational use of drugs is prescribing pattern.1 To say 
the medicine is rationally used, “Patients should receive 
drugs for the right diagnosis, in the appropriate dose, for 
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adequate duration, and at the reasonable cost.”2–5 Medicines 
are vital entities to prevent, alleviate, treat, or cure diseases 
and are pillars for the well-being of communities.4,6 However, 
the overuse, underuse, or misuse of medicines (referred to as 
irrational medicine use) results with negative consequences 
like diseases worsening, disability, even premature death, 
and, in addition, it results in wastage of limited resources 
that further threatens future public health gains.4,7,8 Various 
studies conducted both in developed and developing coun-
tries revealed that irrational drug use is a global phenomenon 
regarding the safe and effective use of drugs. Hence, 
“Medicines are nothing unless used in a rational way with 
reason & prudence.”4,9

Greater than 50% of medicines in the world are pre-
scribed, dispensed, or sold in an inappropriate way and of 
these 50% of patients did not take the drugs as prescribed. In 
addition, there is scarcity of essential medicines as evidenced 
through inaccessibility to one-third of the world’s popula-
tion.10 The inappropriate use of medicines may occur at any 
of the main stages of the medicines-use cycle (diagnosis, 
prescribing, dispensing, and patient adherence).11,12

When there is irrational medicine use, health conditions 
may be worsened, adverse events may be increased, which in 
turn results in unnecessary higher morbidity and mortality. It 
is also responsible for the occurrence of ineffective and 
unsafe treatment outcomes, exacerbation of health condi-
tions, distress and damage to the patient, and incurs cata-
strophic health costs,13,14 and antibiotics overprescribing is 
the major driving force for the emergence of antibiotics 
resistance.15 The commonest types of irrational medicines’ 
use are as follows: abusing antibiotics for non-bacterial 
infections, polypharmacy, lower dosage, and repetitive use 
of injections instead of effective oral formulations, failure to 
stick to the guidelines during prescribing, and incorrect self-
medication of non-over-the-counter (OTC) drugs.13,16

For the purpose of assessing the rational drug use 
improvement, the World Health Organization (WHO) has set 
“core drug use indicators.” As to this, the performance of 
prescribers is measured by prescribing indicators, whereas 
patient-care indicators measure the time spent by prescribers 
and dispensers for each patient. Patients are expected to 
receive well-labeled medications and can understand how to 
take each drug. Rational prescribing and dispensing are 
measured by facility indicators and may be influenced by 
different factors in the settings.14,17

The irrational prescribing practice is still high in Ethiopia 
even though the governmental and different nongovernmen-
tal organizations are applying different strategies to decrease 
the irrational prescribing one of which is providing trainings 
for both prescribers and dispensers.8 Many Ethiopian hospi-
tals lack timely updated standard treatment guidelines, ade-
quate capacity and systems that monitor and regulate 
medicine use, as well as appropriately educated healthcare 
providers. Due to such critical issue, it is very important to 
assess drug use situation, identifying problems, and designing 

intervention strategies that can be carried out to reduce identi-
fied problems in drug utilization.18,19 Even though several 
studies are available on prescription indicators in Ethiopian 
hospitals, most of them lack patient-care and facility indica-
tors. Specifically, there was no a well-organized study con-
ducted on rational drug use previously at Debre Tabor 
Comprehensive Specialized Hospital (DTCSH). Hence, this 
study is predominantly aimed at assessing the completeness 
of prescriptions and rational medicine use patterns at DTCSH 
by using WHO core drug use indicators (prescribing, patient-
care, and facility indicators).

Methods

Study setting

This study was conducted at DTCSH, from 1 July 2020 to 30 
June 2021. Debre Tabor is the capital city of South Gondar 
administrative zone which is 666 km from Addis Ababa, and 
the hospital was established in 1923.20 Within DTCSH, there 
are five pharmacy outlets: outpatient department (OPD) 
pharmacy, in-patient pharmacy, anti-retro viral (ART) phar-
macy, gynecology/obstetrics pharmacy, and emergency 
pharmacy. The OPD pharmacy has also three units: Store, 
Compounding, and Dispensing utilities which all are organ-
ized depending on Auditable Pharmaceutical Transactions 
and Services. Currently, the hospital is serving for more than 
2.5 million people with these dispensaries.21

Study design

A hospital-based cross-sectional study design was conducted 
both retrospectively and prospectively in DTCSH, Northwest 
Ethiopia. Retrospectively, the prescriptions were systemati-
cally selected from drug prescriptions retained at the dispen-
sary of OPD pharmacy. Prospectively, 150 patients were 
selected to assess the patient-care indicators while observa-
tion was held to assess health-facility indicators. In the year, 
a total of 52,800 prescriptions were dispensed in the dispen-
sary OPD. After determining the sample size, sampling inter-
val was determined by dividing the total prescriptions to the 
sample size, which is 67. Then systematic random sampling 
was used and one prescription is taken in every 67 interval. 
The following formula was used to determine the sample size

n
z p q

d
=

−( )2

2

1

where n is the sample size, p is the estimate of proportion of 
prescriptions with inappropriate prescription pattern, 0.5 
since there is no research finding regarding estimate of inap-
propriate drug prescribing pattern in DTCSH, d is the margin 
of sampling error tolerated to be 3.5%, and z is the standard 
normal value at confidence interval of 95% = 1.96.
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Hence, the sample size was calculated as

n =
−

( )
( . ) ( . )( . )

.

1 96 0 5 1 0 5

0 035

2

2

Therefore, systematically, 784 prescriptions were selected 
from OPD pharmacy. According to the WHO guideline, 
which recommends at least 600 encounters for such study, 
this number is enough.22

Inclusion criteria

Prescriptions prescribed in the facility containing specific 
drugs and which are complete, clear, within a time frame 
(1 July 2020 to 30 June 2021), and with legible hand writ-
ing were included in the study. In addition, patients who 
are cooperative and able to talk were included for the pro-
spective study.

Exclusion criteria

This study excluded all prescriptions (3 in number) that con-
tain only medical supplies, prescriptions copied from other 
dispensaries, prescriptions from around health facilities, and 
prescriptions of nutritional supplements. In addition, pre-
scriptions which are incomplete (0), unclear (0), prescribed 
beyond the indicated time (0), and with illegible hand writ-
ing were excluded (1). Similarly, for the prospective study, 
patients who were unable to talk, not willing to participate, 
and who were severely ill were excluded.

Statistical analysis

The tool to collect the data was prepared from different arti-
cles,1,22–25 and the data on prescribing indicators were col-
lected retrospectively by five well-trained pharmacy 
professionals using written prescription papers from OPD 
pharmacy. The specific types of data necessary to measure 
the prescribing indicators were recorded for each patient’s 
encounter and entered directly into prescribing indicator 
form.22 Out of 784 randomly selected prescriptions, data 
were collected from only 780 prescriptions retrospectively 
even if more than 52,800 prescriptions were written for a 

1 year period (1 July 2020 to 30 June 2021). The data neces-
sary to evaluate the prescribing indicators were written down 
for each patient’s encounter and were fed to a prepared ordi-
nary prescribing recording format to be analyzed using 
Statistical Package for Social Sciences, version 25.

Prospectively, an exit interview and on-practice observa-
tion were conducted for 150 patients within five consecutive 
days, with 30 patients per day to obtain data on average dis-
pensing time, average consultation time, percentage of drugs 
actually dispensed, patient’s knowledge of correct dosage, 
and percentage of drugs adequately labeled.18 This number 
(150) was selected as per the WHO/International Networks 
for Rational Use of Medicines (INRUD) guidelines.14 The 
patients were selected conveniently on the basis of the 
patient’s ability to communicate easily with the interviewer 
until the required sample size was attained.26

Facility indicators like availability of essential drug list 
(EDL), essential medicine formulary (EMF), standard treat-
ment guideline (STG), and other standard operating proce-
dures (SOP) were checked by observation and by consulting 
with unit focal persons from all service delivery units. 
Finally, the statistical analysis, frequencies, averages/means, 
and percentages were computed.

Prescribing indicators

According to WHO guideline, prescribing indicators22 used 
in this study are described as follows.

1. Average number of drugs per encounter: It is calculated 
to evaluate the presence or absence of polypharmacy. It 
is calculated by dividing the total amount of prescribed 
products to the number of surveyed encounters.

2. Percentage of drugs prescribed by generic name: 
This parameter is calculated to evaluate prescribing 
tendency whether it is by generic name or not. It is 
obtained by dividing the total number of drug generic 
names to the total number of prescribed drugs and 
then multiplied by 100.

3. Percentage of encounters in which an antibiotic was 
prescribed: It is applied to measure the pattern of 
overused and costly drugs.

It is calculated as follows:

Percentage of encounters with antibiotic
Number of encounterswit

=
hh antibiotic

Total number of encounters
×100

4. Percentage of encounters with an injection pre-
scribed: It is used to measure the level of commonly 
overused and costly drugs. It is the ratio of the num-
ber of prescribed encounters having injection and 
the total encounters surveyed, and then multiplied 
by 100.

5. Percentage of drugs prescribed from within an EDL: It is 
a measure of the closeness of the practices to the 
national drug policy as indicated in the national drug list 
of Ethiopia. This percentage was calculated by dividing 
number of products from EDL by the total number of 
drugs prescribed and then multiplied by 100.
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6. Percentages of drugs actually dispensed: It is com-
puted by dividing the number of drugs dispensed by 
the total number of prescribed drugs presented for 
dispensing. The actually dispensed drugs were 

obtained by critical observation on each encounter 
with no an “x” signs in front of the drug.

7. Average consultation time: It is calculated as 
follows

Average consultation time
Total time for eries of consultations

=
a s

NNumber of consultations

8. Average dispensing time: It is calculated as follows

Average dispensing time
Total time for dispensing drugs

Number of e
=

nncounters

9. Percentage of drugs actually dispensed: It is calculated as follows

Percentage of drugs actually dispensed
Number of drugs actually di

=
sspensed

Number of drugs prescribed
×100

10. Percentage of drugs adequately labeled: It is calculated as follows

Percentage of drugs adequately labeled

Number of drug packages con

=

ttaining atleast drug name and strength, and how

frequent and for how llong the drugs should be taken

The total number of drug packages dispeensed
×100

11. Patient’s knowledge of correct dosage: This parameter is calculated using the following formula

Patient’s nowledge of correct dosage

Number of patients who can ad

k

=
eequately report the dosage schedule

Number of patients interviewedd
×100

Completeness of prescription indicators

1. Patient information
 Name, sex, age, weight, ID, address, and diagnosis 

were observed in each prescription.
2. Treatment information
 Drug name, dose, frequency, and duration of therapy 

were analyzed.
3. Information of prescribers
 Name of the prescribing clinician, profession, date, 

and signature completeness were seen to be analyzed.
4. Information of dispensers
 The completeness of name of the pharmacist/druggist, 

profession, date, and signature was checked.

Operational definitions

Rational drug use. It is the practice of prescribing the right 
drug, at the right time, in an adequate dose for the sufficient 

duration of time and to the right indication of the patient at 
affordable cost.4

Generic name. It is an internationally accepted nonproprie-
tary name of a drug described in the EDL, 4th Edition 2010, 
EMF-2nd Edition 2013, or STG-3rd Edition, 2016.

Prescription. It is a written information for ordering one or 
more medication(s), instructing how to dispense the drug.8

Antibiotics. Antibiotics are medicines which are obtained 
from living things and used to prevent or treat bacterial 
diseases.27

Indicators. These are variables created and validated by 
the WHO as they are approved to measure rational drug 
use over the most important irrational drug use in health 
facilities.28
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Results

A total of 780 encounters were assessed retrospectively and 
150 patients were interviewed prospectively for patient-care 
indicators, and facility indicators were assessed in DTCSH 
from 1 July 2020 to 30 June 2021.

Prescribing indicators

One thousand five hundred twenty one drugs were obtained 
being prescribed on 780 encounters. The average number of 
drugs per prescription was 1.95 with a range between 1 and 
7 drugs. The total number of drugs prescribed by generic 
name and within EDL of Ethiopia were 1519 (99.9%) and 
1521 (100%), respectively. It was depicted in Table 1.

The numbers of drugs prescribed in each encounter in this 
study were stated in Figure 1. From 780 encounters, 316 
(40.51%) and 14 (1.8%) encounters contained one drug and 
⩾5 drugs, respectively.

As indicated in Table 2, the number of standard prescrip-
tions was 769 (98.59%). Specific information on the patients, 
prescribers, and dispensers are also explained in Table 2.

Completeness of encounters with different medicine 
information filled by prescribers was depicted in Figure 2. 
Frequency of drug administration (97.18%) followed by 
route of the administration (88.85%) was the leading filled 
information. Whereas dosage form of the prescribed drugs 
was the least information obtained from the encounters.

Patient-care indicators

In Table 3, patient-care indicators are stated.
From 150 patients who were assessed prospectively on 

their knowledge of medication profiles, 141 (94%) and only 
5 (3.33%) patients had knowledge on “the correct dose of 
dispensed medicines” and “the names of dispensed medi-
cines,” respectively (Figure 3).

Health-facility indicators

During data collection period, health-facility indicators were 
assessed for the availability of guidelines. The guidelines 
that were available in at least one copy at the service delivery 

unit for proper use were STG-2016, EMF-2013, Facility 
Specific Drug Lists, Good prescribing and dispensing manu-
als, Drug and Therapeutic Committee SOP, Drug Information 
Service SOP, and EDL. In addition, ART guideline, tubercu-
losis guideline, and mother and child health guidelines were 
also in place in the hospital. Percentage availability of essen-
tial documents was 95% during data collection period.

Discussion

In Ethiopian hospitals, several studies are conducted on pre-
scription indicators. But most of them lack patient-care and 
facility indicators in some health facilities. This study was 
conducted to fill this gap in DTCSH.

The average number of drugs per encounter, 1.95, is 
acceptable when compared with WHO standard (1.6–1.8) 
derived as ideal scenario and with other research 
results.3,18,30,31 This result is lower when compared with 
studies conducted in Eastern Ethiopia,32 and Arba Minch 
General Hospital.12 But this result is higher comparatively 
with studies conducted at Tibebe-Ghion Comprehensive 
Specialized Hospital (TGCSH),25 Dessie Referral Hospital,33 
and two district Hospitals in Northwest Ethiopia.34 Keeping 
the mean number of drugs per encounter as low as possible 
is always important to reduce the risk of drug–drug interac-
tion, dispensing errors, development of drug resistance, 
poor knowledge of the dosage regimen, adverse drug reac-
tions, and missing of desired therapeutic outcomes.

The percentage of drugs prescribed by generic names in 
DTCSH was found to be 99.9%, which is almost similar to 

Table 1. Prescribing indicators at DTCSH 1 July 2020 to 30 June 2021 (N = 780).

Prescribing indicators assessed Number of 
drugs

Percentage 
(%)

WHO standard 
or ideal value29

Average number of drugs per encounter 1521 1.95 1.6–1.8
Percentage of drugs prescribed by generic name 1519 99.9 100%
Percentage of encounters with antibiotics 276 35.4 20.0%–26.8%
Percentage of encounters with injection 119 15.3 13.4%–24.1%
Percentage of drugs from essential drug list 1521 100 100%

WHO: World Health Organization.

316 (40.51%)
280 (35.90%)

121 (15.51%)

49 (6.28%)
14 (1.28%)

0
50
100
150
200
250
300
350

One drug Two drugs Three drugs Four drugs Five or more

s
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p
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N

Drugs per encounter

Figure 1. Number of drugs per encounter at DTCSH 1 July 
2020 to 30 June 2021 (N = 780).
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the WHO standard (100%). This result is similar where com-
pared with studies carried out at Hawassa University 
Teaching and Referral Hospital (98.7%),3 Lumame Primary 
Hospital (97.9%),24 Arba Minch General Hospital (100%),12 
and at selected health facilities in Eastern Ethiopia (97%).32 
But lower results were reported in studies at government and 
private hospitals in Eastern Ethiopia (89.01%),7,35 selected 
hospitals of West Ethiopia (79.2%),9 and TGCSH (85.78%),25 
and even lower result was reported at Secondary Care 
Referral Hospitals of South India (42.9%).36 Promoting 
generic prescribing has advantages to rationalize the use and 

reduce the cost of treatment, to improve access to medicines, 
and consequently, to increase patient compliance.37

The percentage of encounters containing one or more 
injectable drugs was 15.3%, which is within WHO accepta-
ble range. Results within WHO acceptable ranges were 
obtained at Ayder Referral hospital (23.6%)13 and at 
University of Gondar Comprehensive Specialized Hospital 
(20%).32 However, encounters with injectable medications 
with more than WHO acceptable ranges and the current 
study were reported in studies conducted at four selected 
hospitals of West Ethiopia (28.3%),9 Mekele General 

Table 2. Completeness of prescription papers on specific information on the patient, prescribers, and dispensers at DTCSH, 1 July 
2020 to 30 June 2021 (N = 780).

Information Frequency Percentage (%)

Number of standard prescription 769 98.59
Patient-related information on the prescription
 Name of the patient 780 100
 Sex of the patient 775 99.36
 Age of the patient 777 99.62
 Weight of the patient 0 0
 ID of the patient 779 99.87
 Diagnosis of the patient 706 90.51
 Address of the patient 22 2.82
Prescriber-related information on the prescription
 Name of the prescriber 730 93.59
 Profession of the prescriber 476 61.03
 Signature of the prescriber 756 96.92
 Date of prescribing 124 15.9
Dispenser-related information on the prescription
 Name of the dispenser 606 77.69
 Profession of the dispenser 345 44.23
 Signature of the dispenser 615 78.85
 Date of dispensing 512 65.64

485 (62.18%) 58 (7.44%)

693 (88.85%)

271 (34.74%)

758 (97.18%)

99 (12.69%)

672 (86.15%)

Strength
Dosage form
Route
Dose
Frequency
Quantity
Duration

key

Figure 2. Completeness of encounters at DTCSH, 1 July 2020 to 30 June 2021 (N = 780).
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hospital (42.2%),8 TGCSH (25%),25 Dessie Referral hospital 
(31%),33 and at government hospitals in Eastern Ethiopia 
(26.5%).35 But lower results were reported at Lumame 
Primary Hospital and health facilities in Eastern Ethiopia 
(11.2%).24,32 However, percentage of patients who received 
antibiotics was 35.4%, which is higher compared to the 
WHO standard (20.0%–26.8%). Even if unacceptable result 
is reported in this study, it was supported by other studies 
conducted at Selected hospitals of West Ethiopia (54.7%),9 
Mekele General hospital (58.6%),8 Lumame primary hospi-
tal (48.8%),24 and Dessie Referral hospital (52.8%).33 
Although there is a decrement in antibiotic use at DTCSH, it 
needs further improvements.

Another factor affecting the quality of healthcare is 
patient-care practices. The average consultation time for 
patients was 38.22 s. This was very lower where compared 
with studies conducted at Southern and Eastern Ethiopian 
hospitals31,32 and at Secondary Care Referral Hospital of 
South India.36 Although clear communication of patients 
with healthcare providers helps them to get enough informa-
tion about their medications and enhance their adherence, 
the patient load might mask it and might be a major reason 
for low consultation periods.38

The percentage of drugs actually dispensed and ade-
quately labeled were 94.01% and 10%, respectively. Other 

studies reported higher results of clear labeling31,32 and strict 
labeling was practiced in India (99.3%).36 But availability of 
medicines which was measured by actual dispensing was 
relatively acceptable. The same actual dispensing results 
were reported in researches held at South India36 and at 
Lumame Primary hospital.34

The knowledge of patients on correct dose was 94% in 
DTCSH. This result is higher when compared with researches 
conducted at health facilities in Eastern Ethiopia,32 Lumame 
Primary hospital,34 and TGCSH.25 This might be the reason 
why patients lack adequate knowledge about their medica-
tions in all aspects.

The study has limitations

The selection method of samples for prospective study was 
convenient sampling which may not be representative and 
power calculation for sample size determination was not 
computed. In addition, the questionnaire was not pilot tested.

Conclusion

It is possible to conclude that almost all WHO standards in 
most encounters were not complete. The study showed the 
availability of standard prescription papers, availability of 

Table 3. Patient-care indicators at DTCSH, 1 July 2020 to 30 June 2021 (N = 150).

Patient-care indicators Outcome Percentage (%)

Percentage of drugs adequately labeled 15 10
Percentage of drugs actually dispensed 141 94.01
Patients’ knowledge of correct dosage 94 62.67
Percentage of patient satisfaction 134 89.33
Average dispensing time 38.22  

5
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medications
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medications
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Figure 3. Patients’ knowledge on medicines at DTCSH, 1 July 2020 to 30 June 2021 (N = 150).
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health-facility indicators, prescribing from facility-specific 
medicine list, percentage of drugs prescribed by generic 
names, and percentage of encounters with injectable drugs 
were within the ranges of WHO standards. On the contrary, 
some indicators, such as percentage of encounters with an 
antibiotic, date of prescribing and dispensing, and address and 
weight of the patient, deviated from the standards recom-
mended by the WHO. Other patient-care indicators like dis-
pensing time, counseling time, and labeling of medicines were 
also lower than the standards. Finally, it is important if all the 
concerned bodies take an action to improve the prescribing 
and patient-care indicators for the best of the end users.
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