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Abstract

Background: Rational prescribing remains an important component of rational drug use. The World Health
Organization (WHO) standardized and validated core prescribing indicators for evaluating prescribing pattern of drugs.
The prescribing practice has been shown to deviate from national and WHO guidelines in Ethiopia. The aim of this
study was; therefore, to investigate the overall prescribing behavior of four governmental hospitals: Hiwot Fana
Specialized University Hospital (HFSUH), Federal Harar Police Hospital (FHPH), Jugel Hospital (JH) and Southeast
Command Il Hospital (SECIIH), Harar, eastern Ethiopia.

Methods: Hospital based retrospective cross-sectional study was employed to evaluate outpatient prescriptions
dispensed from January 1 — December 31, 2016. A total of 2400 prescriptions (600 from each hospital) were
assessed. A combination of prescription completeness and prescribing indicator forms were used to collect the data.

Result: From a total of 2400 prescriptions reviewed, only HFSUH and FHPH were using standard prescription at
prevalence of 92.5 and 99.8%, respectively. Name and weight of the patient were the most and the least commonly
recorded information, respectively. A total of 5217 drugs were prescribed with an average number of drugs per
encounter to be 2.17 (+0.39) and the highest value (2.60) was observed at FHPH. The frequency of administration was
the most commonly written component (85.0%) with an average of 1.85 per prescription. Among all prescriptions
analyzed, the percentage of encounters with antimicrobials and injectables prescribed were 66.9 and 26.5%,
respectively. The prevalence of drugs prescribed with generic name and from essential drug list were 4644 (89.01%)
and 4613 (8842%), respectively. Among health professional related information, dispenser name was the least
documented in all hospitals with the prevalence being 3.9%.

Conclusion: JH and SECIIIH were not using standard prescriptions at all during the review period. Besides, some
important components of the prescription such as age, sex and diagnosis were not properly recorded or missed at all
in the selected hospitals. The tendency of prescribing drugs with dose and dosage form was very poor. Overall, none
of the core prescribing indicators was in line with the WHO standards. These and other related problems should be
investigated in-depth to find out the underlying problems for which interventional strategies can be designed to
reverse this worrying practice.
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Background

Medicines play a crucial role in the delivery of healthcare
service across the globe. Nevertheless, not only is the avail-
ability of medicines important, but also rational prescribing
remains an important component of treating patients as
this may be a reflection of the quality of care delivered to
them and the community at large [1, 2]. Appropriate use of
medicines plays a pivotal role in reducing global morbidity
and mortality. However, the World Health Organization
(WHO) has reported that around 50% of all medicines are
prescribed, dispensed or sold inappropriately and more
than half of all patients fail to take their medicines as pre-
scribed or dispensed. Such inappropriate use is wasteful of
resources and causes patient harm in terms of lack of satis-
factory outcome, serious adverse events and increased anti-
microbial resistance (AMR) [2, 3]. To minimize these
problems, WHO developed and validated core drug use in-
dicators for prescribing, patient care and facility specific
studies. The prescribing indicators measure the perform-
ance of prescribers in five key areas (average number of
drugs per prescription, percentage of drugs prescribed by
generic name, percentage of prescriptions containing anti-
biotics, percentage of prescriptions containing injectable
drugs, and percentage of drugs prescribed from the latest
edition of national Essential Drug Lists (EDL) or formulary)
[4]. Even if several studies have been conducted on the area
of prescribing practice with the aid of such five core pre-
scribing indicators in various parts of Ethiopia [5-10], none
of these findings holistically addressed the overall features
of prescription beyond assessing prescribing practice with
the usual indicator studies. This study attempted to com-
bine the prescription features and completeness with
WHO prescribing indicator forms to generate a cumulative
body of evidence for decision making. Prescribing indica-
tors are useful for investigating major problem areas of pre-
scribing practice in quantitative basis. These core
indicators, however, failed to address the nature of the pre-
scription, its standards, and presence of essential compo-
nents (patient, drug and health professional related details),
among others [4]. Moreover, a study of prescribing behavior
is an important tool to determine rational drug therapy and
maximize utilization of resources [9]. Drug utilization re-
ports that assess drug consumption and prescribing pat-
terns should be done on regular basis for monitoring and
evaluation of drug use and national drug policy at large
[11]. So, this study aimed to investigate the prescribing be-
havior in outpatient settings of four government hospitals
of Harar town, Eastern Ethiopia.

Methods

Study area, design and period

Harar is located 526 km away from the capital of
Ethiopia, Addis Ababa to the East. Harari region is one
of the nine national regional states of Ethiopia, with the
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town of Harar as its capital. Harar is one of the most
popular historical towns in the eastern part of Ethiopia.
The town has a projected total population of 203,438
with male to female ratio of 1.01:1 in 2010. Harar town
is divided in to 19 kebeles. In the town, there are four
governmental hospitals, two private hospitals, and eight
health centers [12]. The study was conducted in four
governmental hospitals: Hiwot Fana Specialized Univer-
sity Hospital (HFSUH), Jugel Hospital (JH), Federal
Harar Police Hospital (FHPH) and South-East command
III Hospital (SECIIIH). HESUH is a tertiary care teaching
hospital of Haramaya university and hosts majority of
patient attendees per day from the Harar town and
nearby areas. JH is a regional hospital of Harari regional
state. Whereas, FHPH and SECIIIH are special govern-
ment hospitals in which the service is primarily delivered
to police and military clients and their relatives. Hospital
based retrospective cross-sectional study was employed
to investigate the overall prescribing behavior of the year
2016 in the above-mentioned hospitals from July 1 to
September 30, 2017.

Population and inclusion/exclusion criteria

All out-patient prescriptions dispensed from January 1
to December 31, 2016 from each hospital were taken as
study populations. However, prescriptions that contained
only medical supplies like glove, and syringe; those pre-
scriptions contained drug which were found illegible and
prescriptions which were brought from outside of the
selected hospitals were excluded from the study.

Sample size determination and sampling technique

Based on the current WHO criteria [4], 600 prescriptions
were taken from each hospital (a total of 2400 prescrip-
tions) to assess completeness of the prescription and pre-
scribing pattern in the hospitals. A systematic random
sampling technique was employed to collect 600 eligible
prescriptions from each hospital once the annual prescrip-
tions had been arranged in the chronological order. The
sampling interval was 150, 119, 28 and 43 for HFSUH, JH,
FHPH and SECIIIH, respectively.

Data collection tools and methods

Data were collected by using data collection tool (obser-
vational checklist) containing two components: 1) pre-
scription completeness assessment form customized
from manuals developed and validated by Food, Medi-
cine and Healthcare Administration and Control Au-
thority (FMHACA) of Ethiopia and WHO [13, 14]. The
manuals emphasized that prescriptions should be stan-
dardized (the paper should have the name of the local
health facility, contact details and serial numbers (if any)
as well as all essential components of the prescription in
preprinted form). In addition, the prescription should be
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considered complete if it contains patient, drug and
prescriber and dispenser related directions prepared
in preprinted form and with sufficient space for hand
filling. 2) prescribing indicator form developed and
validated by WHO for assessing prescribing practice
at outpatient settings of health facilities [4]. The pre-
scribing indicators include average number of drugs
per prescription, percentage of drugs prescribed by
generic name, percentage of prescribing encounters
containing antibiotics, percentage of prescribing en-
counters containing injectable drugs, and percentage
of drugs prescribed from the latest edition of national
EDL or formulary. Data were collected retrospectively
from individual prescription and filled in structured
observational check list accordingly.

Data quality control

To ensure the data quality, data collectors (pharmacy
technicians) and supervisors (pharmacists) were trained
by the principal investigators for 3 days. The data collec-
tion tool was pretested at HFSUH (data not included in
the actual study and solely used for amendment) and ne-
cessary modifications were undertaken in the tool. The
principal investigators and supervisors underwent fre-
quent checks on the data collection process to ensure
the completeness and consistency of the collected data.
Data were cleaned to remove inconsistencies and miss-
ing values on daily basis.

Data analysis and presentation

Data were entered to EPI-Data Version 3.1 and
exported to and analyzed with Statistical Package for
Social Sciences version 20.0 (IBM statistics, Armonk,
NY, United States). Univariate analysis was employed
to summarize the findings. Prescribing indicators were
computed using the formula adopted by the WHO
for prescribing indicators assessment [4, 15]. Finally,
the data were evaluated against WHO standards and
presented in tabular way.

Result

Patient related information on a prescription

A total of 2400 prescriptions (600 from each hospital)
were analyzed in the study. The analysis showed that
standard prescriptions were used in HFSUH and
FHPH at a prevalence of 555 (92.5%) and 599
(99.8%), respectively. Almost all prescriptions had a
medical registration number in HFSUH (n =598,
99.7%) and FHPH (n =599, 99.8%) whereas lowest re-
cording practice was observed in JH (n =332, 55.3%).
The overall prevalence of registration number in pre-
scription was found to be 2082(86.8%). Moreover, the
examination of patient related information on the
prescription revealed that name of the patient was
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the most commonly recorded information (n=2254,
93.9%) while weight and address of the patient were the
least commonly recorded components obtained from 0.9
and 1.1% prescriptions, respectively (Table 1).

Number of drugs and drug related information on
prescriptions

As shown in Table 2, a total of 5217 drugs were pre-
scribed from 2400 prescriptions giving an average value
of 2.17 (+£0.39) drugs per prescription. The highest and
the lowest number of drugs per encounter were ob-
served at FHPH and HFSUH, respectively. Generally,
large proportion of the prescriptions contained two
drugs (n =874, 36.4%) followed by a single drug (n=
733, 30.5%). Moreover, analysis of drug-regimen infor-
mation indicated that the route and frequency of admin-
istration were the most commonly recorded components
with a frequency of 4435 (85.0%) and 4270 (81.8%), re-
spectively. In contrary, drugs prescribed with dose and
dosage forms were found to be 1429 (27.4%) and 1708
(32.7%), respectively (Table 2). The mean value of com-
ponents of drug regimen per encounter showed that the
frequency of drug administration had the highest value
(mean = 1.85) whereas the dose of the drug had a value
of 0.59 (Table 3).

Distribution of antimicrobials and antibacterial agents per
encounter

Among the 2400 prescriptions reviewed, the magnitude
of antimicrobial (s) and antibacterial (s) containing pre-
scriptions were 1605(66.9%) and 1473(61.4%), respect-
ively. Almost half of the prescriptions contained a single
antimicrobial and/or antibacterial agent. From the 5217
drugs prescribed, 2082 (39.9%) were antimicrobial agents
from which 1671 (80.25%) were antibacterial agents and
the average values per encounter were found to be
1.29(+0.03) and 1.13(+0.08) for antimicrobial and anti-
bacterial agents, respectively (Table 4).

WHO core drug use indicators

The evaluation of prescribing practice using WHO core
prescribing indicators revealed that the percentage of en-
counters with injection (s) and antimicrobial (s) pre-
scribed were 636 (26.5%) and 1605 (66.9), respectively.
The percentage of drugs prescribed with generic name
and EDL of Ethiopia were 4644(89.01%) and 4613
(88.42%), respectively (Table 5).

Health professional related information

From all prescriptions included in the study, 2133 (88.9%)
prescriptions contained the signature of the prescriber
and 1083(45.1%) contained the prescriber name. Dispen-
ser related information was found very low with the
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Table 1 Patient related information in prescriptions dispensed from Jan - Dec 2016 at four governmental hospitals of Harar town (n

= 2400)

Patient related information HFSUH (n = 600) FHPH (n = 600) JH (n =600) SECIHIH (n =600) Total (2400)
Use of standard prescription 555 (92.5) 599 (99.8) 0(0) 0(0) 1154(48.1)
Medical registration number 598 (99.7) 599 (99.8) 332(55.3) 553(92.2) 2082(86.8)
Date of prescription 367 (61.2) 497(82.8) 497(82.8) 590(98.3) 1951(81.3)
Name of patient 599 (99.8) 600 (100.0) 577(96.2) 478(79.7) 2254(93.9)
Age 527 (87.8) 117 (19.5) 343(57.2) 58(9.7) 1045(43.5)
Weight 18 (3.0) 3(05) 2(03) 0(0) 23(0.9)
Sex 522 (87.0) 206 (34.4) 357(59.5) 32(5.3) 1117(46.5)
Patient Address 18 (3.0) 7.2 2(0.3) 0(0) 27(1.1)
Diagnosis 236 (39.3) 20 (33) 26(4.3) 0(0) 282(11.8)

Abbreviations: HFSUH Hiwot Fana Specialized University Hospital, FHPH Federal Harar Police Hospital, JH Jugel Hospital, SECIlIH Southeast command Ill Hospital

prevalence being 94 (3.9%) and 152 (6.3%) prescriptions
for dispensers’ name and signature, respectively (Table 6).

Frequently prescribed drugs

From all drugs (n=5217) prescribed, the most com-
monly prescribed classes of drugs were antimicrobial
agents (n=2036, 39.2%) followed by analgesics and
anti-inflammatory agents (1 = 1548, 29.67%) and gastro-
intestinal agents (n =555, 10.64%). Looking at the indi-
vidual drugs, amoxicillin (n = 497, 24.41%), diclofenac (n
=594, 38.37) and omeprazole (n =206, 37.11%) were the
top prescribed drugs under antimicrobials, analgesics

and anti-inflammatory drugs and gastrointestinal agents,
respectively (Table 7).

Discussion

In this study, a total of 2400 prescribing encounters were
reviewed from four government hospitals (600 prescrip-
tions for each hospital). Compared to previous studies,
this study tried to holistically address the prescribing be-
havior with better sample size and annual coverage of
prescriptions in the four government hospitals of Harar
town. In the review process, the general feature of
prescriptions and its completeness was assessed. The
prescribing practice was evaluated against the WHO

Table 2 Drug related information on prescriptions dispensed from Jan 1 - Dec 31, 2016 at four governmental hospitals of Harar

town
Drug related information Frequency (%)
HFSUH FHPH JH SECIIIH Overall

Drugs per prescription (n = prescription in each hospital) (n =600) (n=600) (n=600) (n=600) (n = 2400)
One 309 (51.5) 129 (21.5) 139 (23.2) 156 (26.0) 733 (30.5)
Two 201 (33.5) 169 (28.2) 209 (34.8) 295 (49.2) 874 (36.4)
Three 64 (10.7) 177 (29.5) 170 (28.3) 129 (21.5) 540 (22.5)
Four 15 (2.5 76 (12.7) 61 (10.2) 19 3.2 171 (7.1)
Five 9(1.5) 39 (6.5) 17 (2.8) 1(0.2) 66 (2.7)
Six and above 2 (04) 10 (1.7) 4(0.7) 0(0) 16 (0.6)

Average number of drugs per encounter 1.70 2.60 237 202 217 (+ 0.39)

Drug regimen related information (n = drugs per hospital) (n=1021) (n =1560) (n=1422) (n=1214) (n=5217)
Dose 317 (31.04) 502 (32.18) 234 (16.5) 376 (30.9) 1429 (27.4)
Strength 661 (64.74) 1039 (66.60) 1161 (81.6) 1036 (85.3) 3897 (74.7)
Dosage Form 153 (14.99) 302 (19.36) 169 (11.9) 1084 (89.3) 1708 (32.7)
Route 816 (79.92) 1098 (70.38) 1208 (84.9) 1148 (94.6) 4270 (81.8)
Frequency 716 (70.13) 1414 (90.64) 1171 (82.3) 1134 (934) 4435 (85.0)
Duration 478 (46.82) 409 (26.21) 981 (68.9) 868 (71.5) 2736 (524)
Quantity 474 (46.43) 1087 (69.68) 515 (36.3) 1130 (93.1) 3206 (61.5)

Abbreviations HFSUH Hiwot Fana Specialized University Hospital, FHPH Federal Harar Police Hospital, JH Jugel Hospital, SEC/IIH Southeast command IIl Hospital
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Table 3 Mean-value of components of drug regimen per prescribing encounter dispensed from Jan 1-Dec 31, 2016

Components Mean value
HFSUH (n = 600) FHPH (n =600) JH (n=600) SECIIH (n =600) Overall (n = 2400)

Dose 053 0.84 0.39 063 0.59
Strength 1.10 173 191 1.73 1.62
Dosage Form 0.26 0.50 028 1.81 0.71
Route 1.36 1.84 201 1.75 178
Frequency 1.19 2.36 1.95 1.89 1.85
Duration 0.80 0.84 1.64 145 1.14
Quantity 0.79 1.81 0.86 1.88 1.34

Abbreviations: HFSUH Hiwot Fana Specialized University Hospital, FHPH Federal Harar Police Hospital, JH Jugel Hospital, SECIIIH Southeast command Ill Hospital

standard [4]. Rational prescribing can have significant
impact on the drug utilization process. Prescribers have
become using substandard prescription papers and have
also been practicing the standard format in the wrong
way. Missing the drug regimens including the dosage,
and duration of therapy might have contributed for
emergence of drug resistance, toxicological issues, and
poor treatment outcomes, among others [16]. Such base-
line survey can be taken as a good input for designing
and implementation of interventional studies. Most in-
terventions undertaken to combat inappropriate use of
medicines have been educational in nature, have had a
relatively small impact and have not taken into account
the determinants of behavior. A combination of inter-
ventions, involving managerial as well as educational
components, appears to be more effective than a single
intervention [3].

Regarding the general feature of prescription and its
completeness, only HFSUH and FHPH were using
standard prescriptions with nearly 100% practice ob-
served in FHPH. However, JH and SECIIIH didn’t use
standard prescriptions at all. Instead, they were using a
piece of paper printed somewhere else and without con-
taining essential components in the preprinted form.

Such act of negligence observed throughout the review
period is a good indication of how much irrational pre-
scribing has becoming a huge concern. Almost all pre-
scriptions had a medical registration number in HFSUH
and FHPH whereas lowest recording practice was ob-
served in JH. It is imperative that all prescription papers,
irrespective of its content and form, would have con-
tained the name of a patient to whom the drug was pre-
scribed. Oddly enough, patient name was recorded in
79.7% prescription indicating the absence of this essen-
tial component in one out of five prescriptions in
SECIIIH. Missing the name of the patient might create a
room for the dispensers to issue the drug (s) without ad-
equate counseling and even to the wrong patient. Even if
the importance is not that much profound, the overall
recording practice of the weight of patients was less than
1%. Considering drug therapy in pediatric patients, age
and weight are among the essential components for ease
of calculating dosage and correcting regimen errors [17,
18]. Nearly one-tenth of prescriptions contained diagno-
sis with the lowest (zero) value observed in SECIIIH. Re-
cording diagnosis not only shows the transparency and
confidence of the prescriber but also guides the dispen-
ser and the patients about the disease condition being

Table 4 Distribution of antimicrobials and antibacterial agents per encounter in prescriptions dispensed from Jan 1 - Dec 31 2016 at

four governmental hospitals of Harar town

No. per encounter HFSUH (n = 600) FHPH (n =600) JH (n=600) SECIHIH (n =600) Overall (n =2400)

AMA ABA AMA ABA AMA ABA AMA ABA AMA ABA
One 267 (44.5) 292 (43.5) 300 (50.0) 319 (53.2) 274 (35.7) 303 (50.5) 390 (65.0) 374 (62.3) 1231 (51.29) 1288 (53.67)
Two 85(142) 46(77) 96 (160) 61(102) 97(162) 50(83) 55(92) 17(8) 333(1387) 174 (7.25
Three 10 (1.7) 1(0.2) 11 (1.8) 3(0.5) 13 (22) 6 (1) 1(0.2) 0(0.0) 35(1.45) 10 (041)
Four 1(0.2) 0(0.0) 2(03) 0(0.0) 2(03) 0(0.0) 0(0.0) 0(0.0) 5 0
Five 0(0.0) 0 (0.0) 1(0.2) 1(0.2) 0(0.0) 0(0.0) 0 (0.0) 0 (0.0) 1 1
Total Rx? 363 339 410 384 386 359 446 391 1605 (66.9%) 1473 (61.4%)
Total drugs 471 387 538 455 515 421 558 408 2082 1671
Average drug per encounter 130 1.14 131 1.18 133 117 1.25 1.04 129 (£0.03)  1.13 (+0.08)

Abbreviations AMA antimicrobial agent, ABA antibacterial agent, HFSUH Hiwot Fana Specialized University Hospital, FHPH Federal Harar Police Hospital, JH Jugel

Hospital, SECIIIH Southeast command Ill Hospital
Prescriptions containing antimicrobial and/or antibacterial
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Table 5 WHO core prescribing indicators in four governmental hospitals of Harar town from Jan 1 - Dec 31, 2016

WHO core prescribing indicators HFSUH FHPH JH SECIIH Total WHO standard
Encounters with injection(s) prescribed 262 (43.67) 123 (20.5) 219 (36.5) 32 (5.3) 636 (26.5) < 25% (13.4-24.1%)
(n=600)

Encounters with antimicrobial (s) prescribed 363 (60.5) 410 (68.33) 386 (64.33) 446 (74.3) 1605 (66.9). < 30% “(20.0-26.8%)
(n=600)

Encounters with antibacterial (s) prescribed 339 (56.5) 384 (64.0) 359 (59.8) 391 (65.2) 1473 (61.4) -

(n=600)

Percentage of drugs with generic name 960 (94.02) 1350 (86.53) 1260 (88.60) 1074(88.46) 4644 (89.01) 100%

(n=total drugs per hospital)

Percentage of drugs from EDL 960 (94.02) 1352 (86.67) 1103 (77.57) 1198 (9868) 4613 (8842) 100%

(n=total drugs per hospital)

Abbreviations: HFSUH Hiwot Fana Specialized University Hospital, FHPH Federal Harar Police Hospital, JH Jugel Hospital, SEC/IIH Southeast command Il Hospital
“indicates the maximum acceptable value in tropical countries where infectious diseases are highly prevailing

treated. Moreover, such poor recording practice might
open a way for extravagant and overprescribing without
justifiable reason [13, 14]. This and related gaps might
create loss of trust and confidence among healthcare
providers and patients in the healthcare system at large.

In contrary to our findings, Alkot et al. reported better
results indicating the presence of name and age of the
patients in all prescriptions and omission of diagnosis in
only 1.56% of prescriptions [18]. In concordant with our
findings, Admassie et al. indicated that the address of
the patient and diagnosis were omitted in 97.29 and
99.99% prescriptions, respectively. Besides, patients’ age,
sex and card number were only written in 86.64, 67.93
and 73.54% prescriptions, respectively [10].

Coming to drug related information, 5217 drugs were
prescribed from all prescribing encounters reviewed.
The average number of drugs per encounter was found
to be 2.17(+0.39). Generally, larger proportion of pre-
scription contained two drugs. Looking at the compo-
nents of drug regimen, the most and least commonly
recorded components were frequency and dose, respect-
ively. Similarly, the mean value of frequency and dose
per prescribing encounter were found to be 1.85 and
0.59, respectively. Almost similar behavior was observed
across hospitals in recording the dose of medications.
Even if dose should have been written in simple terms
such as one tablet, two capsules, two teaspoons and the
like, we had observed a significant mix up of strengths

and doses and/or omitting or replacing doses with the
strength of drugs. This might be partly ascribed to act of
negligence or else lack of trainings on good prescribing
practice. Overall, route of administration was the second
most commonly recorded component of drug regimen.
Nearly half of the drugs were prescribed without speci-
fied duration with poorest practice seen in FHPH. How-
ever, this hospital compensated such gap by having
better record of total quantity of drugs for ease dispens-
ing and inspection. In contrary to our finding, Alkot et
al. reported that the dose and duration of therapy were
missed only in 1.01 and 14.9% prescriptions, respectively
[18]. Missing the duration of therapy might have re-
sulted profound health realted problems including
AMR, treatment failure and toxicological issues [4, 15,
19, 20]. The average number of drugs per encounter falls
outside of the upper boundary of WHO standard which
mandates the average value to be less than or equal to
two (ideally, 1.6-1.8) in outpatient settings [4, 21].The
average value was obtained low in HFSUH as it is a ter-
tiary care teaching hospital of Haramaya University and
hence limited number of drugs might be expected per
prescription. The overall practice was not actually far
from the WHO cut-off point and may be appreciated
considering the context of developing countries like
Ethiopia where healthcare delivery has become often er-
ratic and empirical. The finding is also better than previ-
ous studies conducted in different settings within

Table 6 Healthcare professional’s information in prescriptions dispensed from Jan 1 - Dec 31 2016 at four governmental hospitals of

Harar town

Health professional related information HFSUH FHPH JH SECIIH Total
(n=1600) (n=1600) (n=600) (n=600) (n=2400)

Prescriber name 360 (60.0) 327 (54.5) 171(28.5) 225(37.5) 1083(45.1)

Prescriber signature 582 (97.0) 586 (97.7) 396(66.0) 569(94.8) 2133(88.9)

Dispenser name 86 (14.3) 0 (0.0 1(0.2) 7(1.2) 94(3.9)

Dispensers signature 146 (24.3) 10.2) 100.2) 4(0.7) 152(6.3)

Abbreviations: HFSUH Hiwot Fana Specialized University Hospital, FHPH Federal Harar Police Hospital, JH Jugel Hospital, SECIIIH Southeast command Il Hospital
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Table 7 Common pharmacological classes of drugs prescribed and top three individual drugs per class in prescriptions dispensed

from Jan 1-Dec 31, 2016

Top drug classes N (%) Top three drugs per class N (%)
Antimicrobial agents 2036 (39.02) Amoxicillin 497 (24.47)
Ciprofloxacin 276 (13.56)
Metronidazole 202 (9.92)
Analgesics 1548 (29.67) Diclofenac 594 (38.37)
Paracetamol 388 (25.06)
Tramadol 239 (15.44)
Gastrointestinal drugs 555 (10.64) Omeprazole 206 (37.11)
Cimetidine 5(20.72)
Plasil 4 (18.74)
Cardiovascular drugs 260 (4.98) Furosemide 2 (23.85)
Nifedipine 6 (21.54)
Spironolactone 6 (10.0)
Vitamins & Minerals 253 (4.85) Multivitamin 84 (33.20)
Pyridoxine 8 (11.06)
Vitamin B complex 1(830)
Antihistamines 200 (3.83) Chlorpheniramine 104 (52.0)
Almetamin 2 (26.0)
Diphenhydramine 0 (5.0
Respiratory drugs 122 (2.33) Salbutamol 8 (47.54)
Cough syrup 49 (40.16)
Theophydrine 9(7.38)
Antidiabetic agents 119 (2.28) Glibenclamide 5(37.82)
Metformin 40 (3361)
Insulin 5(21.0)
Central nervous system drugs 86 (1.65) Amitriptyline 33 (3837)
Fluoxetine 7 (19.77)
Chlorpromazine 4 (16.28)
Others 38 (0.73)
Total drugs 5217 (100)

Ethiopia and abroad [18, 22—-31]. However, lower average
numbers of drugs per encounter (1.8, 1.9, 2.1, 1.9, 1.76
and 1.84) was reported from different settings [5, 6, 8, 10,
32, 33]. Two decades review report of 104 countries (in all
WHO regions) indicated that average number of drugs
prescribed per patient increased from 2.1 to 2.8 from 1900
to 2009 [34]. High average value can be associated with
adverse consequences including drug-drug interactions,
adverse drug reactions, and wastage of resources for the
patient and healthcare system. Evidence based- and/or de-
finitive therapy is mandatory to reduce the burden of
drugs prescribed for the patient at a time [2].

Among the core prescribing indicators, WHO gives
special emphasis for antimicrobials and injection pre-
scribing practice as they have been mostly utilized but

commonly misused class of drugs [4, 21]. In this study,
the percentage of encounters with antimicrobial (s) and
antibacterial (s) prescribed were found to be 66.9%
(60.5% in HFSUH to 74.3% in SECIIIH) and 61.4%
(56.5% in HFSUH to 65.2% in SECIIIH), respectively.
This study revealed that the prevalence of antimicrobial
containing prescription was more in police and military
hospitals than the public hospitals (JH and HFSUH) had.
These special government hospitals might have empiric-
ally prescribed antimicrobials without sufficient clinical
evidence or the competency and experience of the pre-
scribers might have also contributed for such difference.
Apart from this, what makes all hospital in common is
that there is no both culture and antimicrobial suscepti-
bility (antibiogram) testing. Antimicrobial prescribing is
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solely based on clinical not microbiological evidence.
Moreover, the highest number of antibacterial agents
(per prescription) was observed in FHPH (1.18). For
countries like Ethiopia where the infectious diseases are
considered highly prevalent, prescribing antibiotics has
become a prevailing practice. WHO set a maximum
cut-off point on percent encounter of antibiotics in the
outpatient settings of such countries (30%; ideal range,
20-26.8%) [4]. Our finding is more than twice the upper
limit of WHO standard. Values that are lower than the
present finding were reported from various healthcare
settings including 30.3 and 24.27% in Indian
tertiary-care hospitals [23, 31], 52.8% in Dessie referral
hospital [5], 28.1% in Nigerian army hospital [35], 52.%
in Bahawal Victoria hospital, Pakistan [26], and 29.14%
in Gondar University referral hospital [10]. In contrary,
even more deviation were presented from several studies
such as 70.6% in Bule Hora hospital, southern Ethiopia,
[22] and 78% in tertiary-care hospital of Bangladesh [25].
Summoro et al. also reported that the percent encoun-
ters with antibiotics ranged from 46.7 to 85% in four
hospitals of southern Ethiopia [9]. In broader sense, Hol-
loway et al. reported the pecenatge of patients receiving
antibiotics had increased from 45 to 54% in drug
utilization review of 104 countries included from all
WHO regions [34]. Empirical use of antimicrobial agents
has come with emergence of AMR in several healthcare
settings [4, 15]. If the current practice continues without
any intervention, we are running to a post-antibiotic era
where all the current antimicrobial agents will become
historical. WHO (2014) report on global surveillance of
AMR indicated that AMR is no longer a prediction for
the future; it is an event happening right now, across the
world, and is putting at risk the ability to treat common
infections. Legitimate and responsible use of antimicro-
bials is, therefore, necessary to prevent selection of
AMR and to minimize unnecessary wastage of scarce re-
source in developing countries [15, 19, 20, 36, 37]. It is
imperative that antimicrobial stewardship programs
should be established to preserve the existing antimicro-
bials and to contain AMR.

Concerning the injection practice, nearly one-fourth
(26.5%) of prescribing encounters had at least one inject-
able with the highest (43.67%) and lowest (5.3%) values
recorded in HFSUH and SECIIIH, respectively. In out-
patient settings, WHO limits the prevalence of prescrib-
ing encounters with injectables to be less than 25%
(ideal range, 13.4—24.1%) [4]. Injection prescribing prac-
tices of HFSUH (43.67%) and JH (36.5%) were too far
from the upper limit of WHO standard. This might be
related to the public nature of these hospitals (patients
irrespective of their socio-demographic status could
come to these settings unlike police and military hospi-
tals) and the hence the injection demand was found
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higher. In addition, patient attendees who visited these
hospitals might come with severe illness and/or compli-
cations to which injections were a primary choice. The
overall injection practice is higher than previous studies
conducted in Ethiopian healthcare settings and abroad
[18, 22, 23, 27, 30, 31]. Comparable injection practices
were also reported in different settings as 31% in Dil-
chora Referral Hospital (DRH) [5], 28.3% in selected
hospitals of west Ethiopia [6], 38.1% in Hawassa univer-
sity teaching and referral hospital [8], and 28.5% in Gon-
dar university teaching and referral hospital [10]. In
developing countries, up to 56% of primary care patients
received injections. From this, over 90% injections
deemed medically unnecessary. Globally, 15 billion injec-
tions were given to patients, but half of these injections
were not sterilized, which might result in the transmis-
sion of potentially infectious diseases. Potential infec-
tions attributable to unsafe injection are hepatitis B
(33%), hepatitis C (42%), and HIV (2%) [38, 39]. Fre-
quent and impropriate use of injections might be attrib-
utable to psychological dependence of both patients and
healthcare professionals. Despite the presence of safer,
cheaper and more convenient oral alternatives, patients
may preferably seek injections for treating their health-
care conditions assuming that injections are more effect-
ive than any other agents. Indeed, injections are
important formulations in certain clinical conditions in-
cluding emergency situations, and when other alterna-
tives are not feasible. However, they are not without
potential limitations. Frequent use of injections can re-
sult in physiological and psychological pain during injec-
tion; risk of transmission of potentially infectious
biohazards and wastage of resources, among others [4].
In this study, the prevalence of drugs prescribed with
generic name and from EDL of Ethiopia were 89.02%
(86.53-94.02%) and 88.42% (77.56—94.02%), respectively.
In this regard, the ideal WHO standard to which health-
care setting should achieve is 100% [4]. Even if the over-
all prescribing practice seems appreciable, there is a
need to invest more efforts to meet the ideal targets of
WHO. Being a tertiary care teaching hospital, HFSUH
had a higher generic prescribing practice than the rest
hospitals. In contrary to our findings, Prakash et al. re-
ported that the percentage of drugs prescribed by generic
name and from EDL were 0.5 and 53%, respectively [23].
There was also 0.0% generic prescribing practice as re-
ported from tertiary hospital of Bangladesh [25]. This gap
might be, in part, related to variation in the healthcare sys-
tem, knowledge and experience of prescribers, healthcare
policies and regulations (e.g. generic substitutions) and
the sociodemographic indices of the countries. In con-
cordant with the present finding, comparable generic pre-
scribing practices were reported from different directions
as 89.88% in tertiary hospital of rural India [31], 93.9% in
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DRH [5], and 90.61% in eastern Ethiopia [27]. Better than
the present practice were also reported from previous find-
ings [7, 8, 28, 40]. Being generic version is one of the cri-
teria of essential drugs selection. In low-income countries
like Ethiopia where resources are often scarce, prescribing
with generic name has a multitude of advantages: generic
drugs are relatively affordable, accessible, and recallable
compared to brand counterparts [4]. It also reduces the
likelihood of perverse financial incentives among healthcare
workers of private and public healthcare settings.

Regarding the percentage of drugs prescribed from
EDL, the overall finding did not meet the ideal target set
by WHO (100%) [4]. Closely related findings were re-
ported in previous studies [7, 8, 26, 28]. Prescribing from
the EDL has several advantages. Essential drugs are the
one that are selected by criteria including generic ver-
sion, consideration of drugs of choice for the prevailing
disease condition in the catchment area or country,
cost-effectiveness ratio, quality, safety, risk-benefit as-
pect, and other pharmacokinetic considerations. There-
fore, prescribing from EDL maximizes affordability and
availability of drugs, reduces the possibility of drug inter-
actions and adverse drug reactions and ultimately pro-
motes patient therapeutic outcome [4, 38, 39]. To this
end, WHO essential medicines policies are associated
with improved quality use of medicines, particularly in
low income countries. Low income countries reporting
implementation of such policies have showed much bet-
ter medicine use [41].

Concerning the healthcare professional’s information,
the prevalence of dispenser name or signature was found
less than 10%. This practice can vividly show the act of
negligence and avoidance of accountability for drug re-
lated problems. This poor recording practice might be
attributable to high patient load per dispenser and lack
of strict rules and regulations governing the prescribing
practice.

Looking at the distribution of drug classes and individ-
ual agents, antimicrobial drugs were the most frequently
prescribed classes of drugs followed by analgesics and
gastrointestinal agents. This result is in line with the
high prevalence of antimicrobial containing prescriptions
in the indicator study. Besides, amoxicillin and ciproflox-
acin were the top two drugs prescribed under antimicro-
bials. In concordant with the present findings, the most
common categories of drugs, reported by Pathak et al.,
were antibiotics (24.64%) followed by anti-diabetic drugs
(12.38%), analgesics (12.23%), and cardiovascular agents
(11.82%) [31]. Besides, the most commonly prescribed
forms of antibiotics were amoxicillin (16.4%), ampicillin
(15%), gentamicin (14.9%) and chloramphenicol (11 .6%)
[8]. Sisay et al also reported that the most common
antibiotic prescribed was amoxicillin followed by
ciprofloxacin [27].
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Strength and limitation

This study tried to address several aspects of prescrip-
tion beyond the usual indicator studies. A data abstrac-
tion format included general features of prescription and
its completeness form as well as WHO prescribing indi-
cator form to generate sufficient data. However, this
study was not without potential limitations. It is a retro-
spective cross-sectional study, and hence some degree of
documentation gap might be expected. This is also a
quantitative descriptive study which could not answer
the underlying causes why this problem exists. It simply
highlighted the major problem areas for further action.

Conclusion

Generally, JH and SECIIIH were not using standard pre-
scriptions and the overall prevalence of standard pre-
scriptions was less than 50%. Nearly one in ten
prescription papers had a written clinical condition
(diagnosis) with nil recording practice in SECIIIH. The
tendency of prescribing drugs with dose and dosage
form was very poor. Overall, none of the core prescrib-
ing indicators was in line with the WHO standard.
These and other related problems should be investigated
in-depth to find out the underlying problems. As drug
use is highly vexed, a multitude of strategies (educa-
tional, economic, managerial and regulatory) should be
designed to reverse the existing trends of drug use pat-
tern (prescribing pattern in particular) in low and
middle-income countries like Ethiopia. Evidence-based
and/or definitive therapy reduces the burden of anti-
microbial drugs prescription thereby contains the emer-
gence and spread of AMR; limits adverse drug reactions,
and contraindications, and possibly avoids unnecessary
direct and indirect healthcare costs.

Abbreviations

AMR: Antimicrobial Resistance; DRH: Dilchora Referral Hospital; EDL: Essential
Drug List; FHPH: Federal Harar Police Hospital; FMHACA: Food Medicine and
Healthcare Administration and Control Authority; HFSUH: Hiwot Fana
Specialized University Hospital; JH: Jugel Hospital; SECIIIH: Southeast
Command IIl Hospital; WHO: World Health Organization

Acknowledgments
Authors thank data collectors and staffs of all hospitals, without them this
research would not be realized.

Ethical approval and consent to participate

The Ethical approval was obtained from Institutional Health Research Ethics
Review Committee (IHRERC), College of Health and Medical Sciences,
Haramaya University. Permission letters were also received from Harari
regional health offices and respective hospital administrators (HFSUH, JH,
FHPH and SECIIIH) to conduct this study. Voluntary, informed, written and
signed consent was obtained from the administrator of each hospital. Since
the study was conducted from secondary data (prescription records),
informed consent was not sought from the patients or healthcare
professionals. However, confidentiality of the prescribers, dispensers and
patients information was maintained in such a way that the data abstraction
format (checklist) was kept anonymous and data obtained from the hospitals
was solely used for the purpose of the study.



Gashaw et al. Journal of Pharmaceutical Policy and Practice

Funding
Authors disclosed reception of financial support from Haramaya University
for conducting this research work.

Availability of data and materials
All the data used for the study is contained within the manuscript.

Authors’ contribution

MS, TG, GM and FA conceived the study and drafted the proposal. All
authors had substantial contribution in the study design and development
of data collection checklist. All authors were also involved in data acquisition,
analysis, interpretation and write up. MS drafted the manuscript, critically
revised it and prepared the final version for publication. All authors read and
approved the final version of the manuscript.

Competing interest
The authors have declared that there is no competing interest.

Consent for publication
Not applicable.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details

'Department of Pharmacology and Toxicology, School of Pharmacy, College
of Health and Medical Sciences, Haramaya University, P.O. Box 235, Harar,
Ethiopia. “Department of Pharmacy, College of Medicine and Health
Sciences, Wollo University, Dessie, Ethiopia. Department of Pharmacy
Practice, School of Pharmacy, College of Health and Medical Sciences,
Haramaya University, P.O. Box 235, Harar, Ethiopia.

Received: 28 June 2018 Accepted: 20 September 2018
Published online: 15 October 2018

References

1. Ofori-Asenso R. A closer look at the World Health Organization's prescribing
indicators. J Pharmacol Pharmacother. 2016;7(1):51.

2. LuY, Hernandez P, Abegunde D, Edejer T. The world medicines situation
2011. Geneva: Medicine expenditures World Health Organization; 2011.

3. Holloway KA. Combating inappropriate use of medicines. Expert Rev Clin
Pharmacol. 2011;4(3):335-48.

4. WHO. How to investigate drug use in health facilities: selected drug use
indicators. 1993. Available at: http://apps.who.int/medicinedocs/en/d/
J52289¢/. Accessed on 25 May 2018

5. Assen A, Abrha S. Assessment of drug prescribing pattern in Dessie referral
hospital, Dessie. Int J Pharm Sci Res. 2014;5(11):777-81.

6. Lenjisa J, Fereja T. A retrospective analysis of prescribing practice based on
WHO prescribing indicators at four selected hospitals of West Ethiopia:
policy implication. East Central Afri J Pharm Sci. 2013;16(3):69-74.

7. Bilal Al, Osman ED, Mulugeta A. Assessment of medicines use pattern using
World Health Organization’s prescribing, patient care and health facility
indicators in selected health facilities in eastern Ethiopia. BMC Health Serv
Res. 2016;16(1):144.

8. Desalegn AA. Assessment of drug use pattern using WHO prescribing
indicators at Hawassa University teaching and referral hospital, South
Ethiopia: a cross-sectional study. BMC Health Serv Res. 2013;13(1):170.

9. Summoro TS, Gidebo KD, Kanche ZZ, Woticha EW. Evaluation of trends of
drug-prescribing patterns based on WHO prescribing indicators at
outpatient departments of four hospitals in southern Ethiopia. Drug Des
Dev Ther. 2015,9:4551.

10.  Admassie E, Begashaw B, Hailu W. Assessment of drug use practices and
completeness of prescriptions in Gondar University teaching referral
hospital. Int J Pharm Sci Res. 2013;4(1):265.

11. Roughead EE, Lhazeen K, Socialine E, Bahri S, Park BJ, Holloway K. Monitoring
medicines use to support national medicines policy development and
implementation in the Asia Pacific region. WHO South East Asia J Public
Health. 2013;2(2):113.

12. HRHB. Harari region health bureau. Harari reginal state. In: Annnual
bulletin; 2014.

(2018) 11:26

20.
21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

32.

33.

34.

35.

Page 10 of 11

FMHACA. Manual for Medicines Good Prescribing Practice. Food, Medicine
and Healthcare Administration and Control Authority of Ethiopia, Addis
Ababa. 2012. Available at: http://apps.who.int/medicinedocs/documents/
s22353en/s22353en.pdf. Accessed 15 May 2018.

WHO. Guide to good prescribing - a practical manual:World Health
Organization action Programme on essential drugs. In: WHO/DAP/94.11
Geneva; 1994.

WHO. Antimicrobial resistance: global report on surveillance, Geneva: World
Health Organization; 2014. Available at: http://www.who.int/drugresistance/
documents/surveillancereport/en/. Accessed 25 May 2018.

West SL, Strom BL, Freundlich B, Normand E, Koch G, Savitz DA. Completeness
of prescription recording in outpatient medical records from a health
maintenance organization. J Clin Epidemiol. 1994;47(2):165-71.

Kumari R, Idris M, Bhushan V, Khanna A, Agrawal M, Singh SK.
Assessment of prescription pattern at the public health facilities of
Lucknow district. Indian J Pharmacol. 2008;40(6):243.

Alkot M, Shaheen H, Hathout H. Prescribing patterns and errors in
family practice; a retrospective study of prescribing records. J Amer Sci.
2011,7(11):186-90.

Roca I, Akova M, Baquero F, Carlet J, Cavaleri M, Coenen S, Cohen J, Findlay
D, Gyssens |, Heure O. The global threat of antimicrobial resistance: science
for intervention. New Microbes New Infect. 2015;6:22-9.

Harbarth S, Samore MH. Antimicrobial resistance determinants and future
control. Emerg Infect Dis. 2005;11(6):794.

Ghei P. How to investigate drug use in health facilities. Selected drug use
indicators: WHO Publications, Geneva; 1993. p. 87. Health Policy 1995, 34(1):73
Mariam AH, Raghavendra Y, Bobasa EM. Evaluating rational drug use with
the help of World Health Organization’s core indicators in Bule Hora
hospital, Southern Ethiopia. Encounters. 2015;7(8):11.

Prakash P, Rao VU, Kokiwar PR, Sowmya S, Vishweshwaran G. A study to
evaluate rationality behind prescription patterns using world health
organization prescribing indicators. Indo Am J Pharmaceut Res. 2016;6.
Bachewar NR, Choudhari SR, Dudhgaonkar S. Assessment of prescription
pattern using WHO drug prescribing indicators in medicine wards of a
tertiary care teaching hospital: a retrospective observational study. Int J
Basic Clin Pharmacol. 2018;6(8):2070-7.

Sultana F, Rahman A, Paul TR, Sarwar MS, Islam MAU, Rashid M. Prescribing
pattern and prescription errors: a study at a tertiary care hospital of
Bangladesh. Bangladesh Pharm J. 2015;18(1):20-4.

Atif M, Azeem M, Sarwar MR, Shahid S, Javaid S, lkram H, Baig U,
Scahill S. WHO/INRUD prescribing indicators and prescribing trends of
antibiotics in the accident and emergency Department of Bahawal
Victoria Hospital, Pakistan. SpringerPlus. 2016;5(1):1928.

Sisay M, Mengistu G, Molla B, Amare F, Gabriel T. Evaluation of rational
drug use based on World Health Organization core drug use indicators
in selected public hospitals of eastern Ethiopia: a cross sectional study.
BMC Health Serv Res. 2017:17(1):161.

Mezgebe HB, Tadesse B, Legesse B. Antibiotics prescribing pattern in
pediatric unit of Ayder referral hospital, Tigray region, Northern Ethiopia.
JSIR. 2015;4(2):57-60.

Charles NM: Patterns of prescribing practices in Makueni County referral
hospital, Kenya. Unpublished, University of Narobi 2014.

Prasad PS, Rudra JT, Vasanthi P, Sushitha U, Sadig MJ, Narayana G.
Assessment of drug use pattern using World Health Organization core
drug use indicators at secondary care referral Hospital of South India.
CHRISMED J Health Res. 2015;2(3):223.

Pathak A, Gupta VK, Maurya A, Kumar A, Singh A. Assessment of drug prescribing
pattern using who indicators in hospitalized patients at a tertiary care teaching
hospital in rural area of India. Int J Basic Clin Pharmacol. 2016,5(3):651-5.

Lenjisa JL, Fereja TH. A retrospective analysis of prescribing practices
through WHO prescribing indicators at four selected hospitals of West
Ethiopia. J Bioanalysis Biomed. 2014;6(2):29.

Chandelkar UK, Rataboli PV. A study of drug prescribing pattern using WHO
prescribing indicators in the state of Goa, India. Int J Basic Clin Pharmacol.
2017;3(6):1057-61.

Holloway KA, Ivanovska V, Wagner A, Vialle-Valentin C, Ross-Degnan D. Have
we improved use of medicines in developing and transitional countries and
do we know how to? Two decades of evidence. Tropical Med Int Health.
2013;18(6):656-64.

Adebayo E, Hussain N. Pattern of prescription drug use in Nigerian army
hospitals. Ann Afr Med. 2010,9(3).


http://apps.who.int/medicinedocs/en/d/Js2289e/
http://apps.who.int/medicinedocs/en/d/Js2289e/
http://apps.who.int/medicinedocs/documents/s22353en/s22353en.pdf
http://apps.who.int/medicinedocs/documents/s22353en/s22353en.pdf
http://www.who.int/drugresistance/documents/surveillancereport/en/
http://www.who.int/drugresistance/documents/surveillancereport/en/

Gashaw et al. Journal of Pharmaceutical Policy and Practice

36.

37.
38.
39.

40.

41.

Ndihokubwayo JB, Yahaya AA, Dester A, Ki-Zerbo G, Asamoah-Odei E, Keita
B. Antimicrobial resistance in the African region: issues, challenges and
actions proposed. Afr Health Mon. 2013;16:27-30.

Prestinaci F, Pezzotti P, Pantosti A. Antimicrobial resistance: a global
multifaceted phenomenon. Pathogens and Global Health. 2015;109(7):309-18.
MSH. Management sciences for health (MSH) (1997) managing drug supply.
2nd ed. USA: Kumarian Press; 1997.

Jonathan. Essential drugs and medicines policy. Geneva. Switzerland: World
Health Organization International Pediatrics Association; 2001.

Srikanth BA. A prospective study on evaluation of use of drugs at prescriber,
dispenser and patients level based on “who" core drug use indicators in
ethiopia. Editorial Board. 2013;6(1):21-32.

Holloway KA, Henry D. WHO essential medicines policies and use in
developing and transitional countries: an analysis of reported policy
implementation and medicines use surveys. PLoS Med. 2014;11(9):e1001724.

(2018) 11:26

Page 11 of 11

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations

e maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions




	Abstract
	Background
	Methods
	Result
	Conclusion

	Background
	Methods
	Study area, design and period
	Population and inclusion/exclusion criteria
	Sample size determination and sampling technique
	Data collection tools and methods
	Data quality control
	Data analysis and presentation

	Result
	Patient related information on a prescription
	Number of drugs and drug related information on prescriptions
	Distribution of antimicrobials and antibacterial agents per encounter
	WHO core drug use indicators
	Health professional related information
	Frequently prescribed drugs

	Discussion
	Strength and limitation

	Conclusion
	Abbreviations
	Acknowledgments
	Ethical approval and consent to participate
	Funding
	Availability of data and materials
	Authors’ contribution
	Competing interest
	Consent for publication
	Publisher’s Note
	Author details
	References

