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Abstract: (1) Background: Rational use of medicines (RUM) and their assessment is important to
ensure optimal use of resources and patient care in hospitals. These assessments are essential to
identifying practice gaps for quality improvement. (2) Methods: Assessment of adherence to WHO/
International Network for Rational Use of Drugs core prescribing indicators among out-patients in
2021 was conducted at the University Hospital of the Kwame Nkrumah University of Science and
Technology in the Ashanti region of Ghana. We reviewed electronic medical records (EMR) of
110,280 patient encounters in the year which resulted in 336,087 medicines prescribed. (3) Results:
The average number of medicines prescribed per encounter was 3 with generics being prescribed in
76% of prescriptions. Injections were prescribed in 7% of encounters while 90% of medicines were
from Ghana's Essential Medicines List 2017. (4) Conclusions: With the exception of patient encoun-
ters with injections, all prescribing indicators assessed in this study did not meet WHO optimum
levels providing targets for quality improvement in RUM. Implementing prescribing guides and
policies, regular audits and feedback as well as continuous professional development training may
help to improve prescribing practices in the hospital.
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1. Introduction

Rational use of medicines (RUM) in hospitals and related institutions is important to
ensure patients get the best care possible. It is also essential for ensuring that healthcare
delivery is optimal and resources are used in a prudent manner. World Health Organiza-
tion (WHO) defines rational use of medicines as “patients receiving medications appro-
priate to their clinical needs, in doses that meet their own individual requirements, for an
adequate period of time, and at the lowest cost to them and their community” [1]. Previ-
ous report from WHO showed that half of medicines across the world are prescribed or
sold inappropriately and that, half of patients are unable to use their medicines correctly,
which is a matter of concern [2]. The World bank estimates that medicines account for 20
—50% of all healthcare expenses in such LMICs [3]. RUM is especially important in low-
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and-middle-income countries (LMIC) such as Ghana that are constrained in terms of re-
sources and effective regulation of supply and use of medications [4].

Inappropriate use of medicines is associated with increased mortality and morbidity
associated with chronic medical conditions such as diabetes, hypertension and neurolog-
ical disorders [5]. An example of irrational prescribing leading to poor clinical outcomes
is that of irrational antimicrobial prescribing which is associated with increasing antimi-
crobial resistance (AMR) and an attendant poor patient outcomes [6]. For instance, in
Ghana and around the world, studies have reported high use of antibiotics (34.4% - 60.5%)
in different settings [7-9]. A study from Uganda reported worsened patient outcomes and
increased mortality of 20% associated with irrational antibiotic use [10].

The WHO in a collaborative effort with the International Network for Rational Use
of Drugs (INRUD) has developed a set of indicators to measure hospital performance in
relation to medicines use. These indicators serve as a tool to monitor and guide the health
care services for proper documentation of medicine usage with emphasis on prescribing
practices, patient care and facility specific factors [11]. These indicators include standard-
ized core medicine prescribing indicators to ensure rational use of medicines (RUM) [12].
Each indicator has been assigned an optimum score to allow objective assessment and
promote RUM [13]. The prescribing indicators provide basic information on drug pre-
scribing practices in a hospital. Assessing quality of prescribing in hospitals is key to iden-
tifying gaps in practice and opportunities for quality improvement.

A recent assessment of OPD antibiotic prescribing at the University Hospital, Kwame
Nkrumah University of Science and Technology (KNUST) found antibiotic prescribing to
be high at 36% (WHO optimum: 20-26.8%), indicating the need for standard guidelines as
part of outpatient antimicrobial stewardship (AMS) [14]. To maintain high quality patient
care and disease pharmacotherapy, it is prudent to assess the prescribing practices of pre-
scribers in the University Hospital of KNUST. This will help in introspection of the prev-
alent practices which will benefit from quality improvement of outpatient care at the hos-
pital. Additionally, in Ghana no studies have been reported on RUM in the Ashanti region
of Ghana.

We conducted a study to assess adherence to WHO/INRUD rational use of medicines
prescribing indicators at the outpatient department of University Hospital, KNUST in the
Ashanti region of Ghana in 2021. The specific objectives were to assess (a) average number
of medicines prescribed per patient encounter, (b) the number and proportion of medi-
cines prescribed by generic names, (c) the number and proportion of patient encounters
with an injection prescribed and (d) the number and proportion of medicines prescribed
from Ghana’s Essential Medicines List (EML), 2017.

2. Materials and Methods
2.1 Study design

A cross-sectional study was conducted using routinely collected electronic data from
outpatient medical records of the University Hospital, KNUST.

2.2 Settings
2.2.1 General Setting

Ghana is a country in West Africa with a population of 30.8 million as of 2021. The
country is divided into 16 regions with Accra being the capital city ~ [15]. The health care
services in Ghana are mainly organized through a three-tiered system (primary, second-
ary and tertiary). Health services are provided mainly by public hospitals (54%), private
(40%) and mission hospitals (6%) in Ghana. [16]. Some of the public hospitals are
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classified as quasi-governmental hospitals because they are funded by both the govern-
ment and private sector.

2.3 Specific Settings

The University Hospital, KNUST, is a quasi-government district-level hospital with
an in-patient capacity of 135 beds and nearly has a patient foot fall of 100 patients per day
at the out-patient department (OPD). The hospital is centrally located in the Oforikrom
municipality of the Ashanti region of Ghana [15]. The hospital serves the university com-
munity and a catchment area of 303,016 people in the municipality [17]. The hospital pro-
vides a range of general and specialist care services to patients.

2.3.1 Outpatient Department of the University Hospital, KNUST

The OPD of the University Hospital is the first port of call for patients presenting to
the hospital. The OPD is manned by physicians and physician assistants who evaluate all
patients and decide on whether outpatient or inpatient care is warranted. All the patient
details are entered into the electronic medical records of the hospital.

2.3.2 Outpatient Medical Records

The hospital uses an electronic medical record (EMR) system to document patient
records. The system has various levels of modules to facilitate documentation of patient
care including a prescriber consultation module, a laboratory information system module,
a pharmacy and inventory modules that are linked in one way or another to improve care.

2.4 Study population

The study included medicines prescribed for all patients managed at the OPD of the
University Hospital between January and December 2021.

2.5 Data variables and analysis

Data on demographic and clinical characteristics, and drug prescriptions of patients
were retrieved from the EMR system of the OPD. Data from the EMR was retrieved in a
MS Excel CSV format, cleaned and processed using Python in Jupyter Notebook, a web-
based interactive computing platform [18], and analyzed using STATA® (version 16.0
Copyright 1985-2019 StataCorp LLC).

Based on the available data variables [12] we calculated the following indicators and
summarized in table 1

(1) Average number of medicines per encounter

(2) Number and proportion of medicines prescribed by generic names

(3) Number and proportion of encounters with an injection prescribed

(4) Number and proportion of medicines prescribed from the essential medicines list

Indicator 1 is summarized as an average with its range. Indicators 2,3 and 4 are sum-
marized as percentages with their 95% confidence interval (95% CI).
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Table 1 Data variables for assessing prescribing indicators among outpatients at University Hospital, KNUST in 2021

INDICATOR

NUMERATOR DENOMINATOR WHO OPTIMUM [12]

Average number of
medicines per patient
encounter

Percentage of medicines
prescribed by generic name

Percentage of encounters
with an injection
prescribed

Percentage of medicines
prescribed from an
essential medicines list

Total patient encounters
for which data was <2
collected

Total number of medicines
prescribed

Total number of medicines  Total number of medicines

. . . 100%
prescribed in INN format prescribed
Number of encounters in Total patient encounters
which an injectable form of  for which data was <20%
medicine was prescribed collected
Total number of medicines  Total number of medicines 100°%
o

prescribed from the EML prescribed

INN - International Non-proprietary Name, KNUST — Kwame Nkrumah University
of Science and Technology

3. Results

In total, 350,149 prescriptions were given in 110,280 patient encounters out of which
336,087 were medicines that were included in the study.

3.1. Medicines prescribed per patient encounter

Overall, an average number of 3 medicines were prescribed per patient encounter in 2021
with a range of 1 to 18 medicines. July and December had the highest average number of
medicines prescribed at 3.3 medicines per encounter while January had the lowest aver-
age number of medicines prescribed at 2.8. Table 2 shows the monthly distribution of
medicines prescribed at the outpatient department in 2021.
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Table 2 Average number of medicines prescribed per patient encounter among outpatients at University Hospital, KNUST in

2021
Total i L High
crcounters . for 01 mumber of Average number (% SR B TR
Month . medicines of medicines per . . . .
which data was prescribed encounter prescribed in an prescribed in an
collected encounter encounter
January 8,488 23,652 2.8 1 12
February 9,406 29,794 3.2 1 13
March 10,338 30,541 3 1 13
April 8,688 24,840 2.9 1 15
May 8,800 26,634 3 1 14
June 11,679 35,538 3 1 15
July 13,339 44,506 3.3 1 18
August 10,640 31,262 2.9 1 15
September 8,343 24,740 3 1 16
October 6,864 21,144 3.1 1 13
November 6,421 19,115 3 1 15
December 7,274 24,321 3.3 1 14
Total 110,280 336,087 3 1 18

KNUST — Kwame Nkrumah University of Science and Technology

3.2. Medicines prescribed in generic format

Of a total 335,968 medicines prescribed in 2021, 253,987 accounting for 76% (95% CI:
75.4 — 75.7%) were prescribed in their international non-proprietary name (INN) or ge-
neric name. Across the year, prescribing of medicines in their INN ranged from 74% to
77% monthly. (Table 3)
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Table 3 Number and proportion of medicines prescribed in the INN format among outpatients of University Hospital, KNUST in

2021
Month Tota.l I}umber of . ;(:et;ilc?:::l;izgcfribed frlr:gi(:;:(e): :rfescribed
medicines prescribed: in INN format by generic names

January 23,648 18,253 77%
February 29,789 23,022 77%
March 30,529 23,267 76%
April 24,832 18,674 75%
May 26,620 19,851 75%
June 35,516 26,195 74%
July 44,490 34,146 77%
August 31,251 23,831 76%
September 24,733 18,607 75%
October 21,137 15,909 75%
November 19,111 14,325 75%
December 24,312 17,907 74%
Total 335,968 253,987 76%

Denominator is the total number of medicines prescribed excluding any prescription which did
not contain any drugs, or prescriptions which contained medical devices, INN — International
Non-proprietary Name, KNUST — Kwame Nkrumah University of Science and Technology

3.3. Prescriptions with injections
Of all (110,280) patient encounters in the year, 7,608 (6.8%, 95% CI: 6.74-7.04%), con-
tained injections. Each month in 2021, the proportion of encounters with injections pre-
scribed ranged from 6% to 8%. (Table 4)
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Table 4 Number and proportion of patient encounters with injections prescribed among outpatients of University Hospital,

KNUST in 2021

Total patient Total number of Proportion of
Month encounters for which encounters with an encounters with an

data was collected injection prescribed injection prescribed
January 8,488 511 6%
February 9,406 658 7%
March 10,338 658 6%
April 8,688 588 7%
May 8,800 569 6%
June 11,679 826 7%
July 13,339 927 7%
August 10,640 765 7%
September 8,343 633 8%
October 6,864 446 6%
November 6,421 419 7%
December 7,274 608 8%
Total 110,280 7,608 7%

KNUST - Kwame Nkrumah University of Science and Technology

3.4 Medicines prescribed from the Essential Medicines List

Of 335,968 medicines prescribed, 302,319 (90%, 95% CI: 89.8 — 90.1%) were from
Ghana’s Essential Medicines List (EML). Monthly, prescribing from the EML ranged from
89% to 91% of medicines prescribed. (Table 5)

Table 5 Number and proportion of medicines prescribed from the Ghana essential medicines list among outpatients of the
University Hospital, KNUST in 2021

Total number of

Total number of

Proportion of

Month medicines prescribed: medicines prescribed medicines prescribed
from EML from EML

January 23,648 21,461 91%
February 29,789 27,039 91%
March 30,529 27,491 90%
April 24,832 22,353 90%
May 26,620 23,623 89%
June 35,516 31,651 89%
July 44,490 39,830 90%
August 31,251 28,228 90%
September 24,733 22,401 91%
October 21,137 19,181 91%
November 19,111 17,089 89%
December 24,312 21,972 90%
Total 335,968 302,319 90%
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Denominator is the total number of medicines prescribed excluding any prescription which did
not contain any drugs or prescriptions which contained medical devices, EML — Essential
medicines list, KNUST — Kwame Nkrumah University of Science and Technology

4. Discussion

It is one of the few studies on prescription practices conducted in the region and our
study findings reveals that the prescribing practices at the study site exceeded the bench-
mark of WHO standards. The prescribing indicators assessed have provided a baseline
indication of prescribing practices among outpatients at the hospital. The implications of
the findings are discussed.

(a.) Average number of medicines per patient encounter: There was high number of med-
icines prescribed per patient encounter beyond the WHO optimum of less than two (2).
The study finding is also higher than that reported from other regions including the Africa
(2.6 -3.1), Americas (1.8), Europe and Southeast Asia (2.5) [19,20]. Findings from Tanzania
and Pakistan were also lower at 2.3 and 2.8 respectively [21,22]. Our findings were how-
ever lower than that previously found in Sierra Leone (4.18 — 4.56) and another study from
northern Ghana (3.9) [23]. All of these studies used a sample of prescriptions for assess-
ment unlike this study which included all patient encounters which had medicines pre-
scribed. This indicator provides basic information on which has been associated with ad-
verse patient outcomes and medication errors. A previous study demonstrated a correla-
tion between adverse drug events and the number of medicines prescribed while another
found patients were less likely to remember medicine schedules with higher number of
medicines [24,25]. The results could be due to the absence of local practice guidelines in
the hospital. The high average number of medicines could be improved through the use
of clinical practice guidelines in the hospital. This could be achieved through adaptation
of evidence-based guidelines to the local context to improve prescribing.

(b.) Percentage of medicines prescribed by generic name: Prescribing by generic or INN
name in the hospital was a third less than WHO's optimum of 100%. This may be a target
for quality improvement in prescribing practices among outpatients in the hospital. The
result of this study is also much lower than findings from Tanzania (95.7%) and Ethiopia
(89.13 — 97.96%) but higher than studies from Pakistan (56.6%), Sierra Leone (57%) and
Ghana (53%) [21-23,26,27]. The varied findings could be as a result of the fact that all the
studies included prescriptions from multiple health facilities providing a possible buffer-
ing effect on the average scores. This notwithstanding, this study may be a call to action
in the University Hospital, KNUST to put in place measures to increase prescribing by
generic names of medicines. This is due to the relative low cost of generic medicines com-
pared to branded medicines. This makes it relatively easy for patients to access medicines
which may improve adherence to therapy in light of economic difficulties [28,29]. In
LMICs, it is important to ensuring patients are not skipping medicines due to high costs
but rather saving costs through generic medicine use. [30]. To improve medicines pre-
scribing by generic names, prescriber sensitization and training through continuous pro-
fessional development could help to increase rational prescribing in the hospital. Restric-
tive prescribing policies and guides could also potentially improve prescribing by generic
names [31]. Performing an economic assessment of medicine costs borne by patients in
the hospital from generic and branded medicines may provide objective information to
advise policy and practice. A qualitative study to understand why prescribers are pre-
scribing branded medicines may be useful in identifying measures to reverse the current
trend.
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(c.) Percentage of encounters with an injection prescribed: Patient encounters with an in-
jection prescribed was 13% lower than the WHO optimum of less than 20%. Across Africa,
patient encounters with injections prescribed on average ranged from 14% to 57.6% in
previous studies [27,32] while one study from Pakistan had no injections prescribed [22].
This is commendable as the increased use of injections which require invasive devices
such as peripheral vascular catheters and needles may increase the risk for blood-borne
infections [33-35]. Reduced use could be maintained through audit and feedback to pre-
scribers on prescribing patterns.

(d.) Percentage of medicines prescribed from an essential medicines list: Overall, the pro-
portion of medicines prescribed from Ghana’s Essential medicines list (EML) [36] was 10%
less than the WHO optimum of 100%. This is higher than that found in Sierra Leone (64%)
and averagely in the WHO African region (88%) [20,23]. Other studies have however, re-
ported prescribing from EMLs higher than this study between 92.54% and 98.8%
[21,22,26,27]. This may indicate a relatively high prescribing from the EML in the hospital
with room for improvement. Adherence to prescribing from the EML is a key tool for
ensuring stable healthcare delivery in countries. This ensures that quality medicines are
available and affordable across board, thus promoting RUM [37,38]. To improve prescrib-
ing from the EML, the previously suggested prescribing guides and policies could include
a policy on widespread prescribing from the EML to ensure RUM. Continuous prescrip-
tion audits and feedback to prescribers could also help improve prescribing in the hospi-
tal.

The EMR of the hospital facilitated the audit of prescribing patterns in the hospital
to identify targets for quality improvement. This allowed relatively easy access to data
allowing inclusion of all data for analyses unlike other studies which only sampled pre-
scriptions from patient encounters. Other hospitals in Ghana will likely benefit from
such use of technology to ensure rapid audit and feedback to prescribers and hospitals to
improve RUM.

The study has the following strengths. First, is the large dataset from the EMR which
was available and used for analyses. Second, the completeness of study variables used for
this study was high at approximately to 98%. Third, the study was conducted and re-
ported in accordance with the Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) guidelines statement [39]. There are few limitations of the
study. The data was from only one hospital which may limit the generalizability of the
study findings.

5. Conclusions

The hospital practices of RUM are mostly not in accordance with the WHO/INRUD
standards. However, the use of injections seemed to be compliant with the standards.
There is a huge potential for implementing prescribing guides and policies, undertake
regular audits and feedback as well as continuous professional development for improve-
ment in the quality medicines prescribing, improved care and outcomes in the hospital.
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