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Purpose: Rational drug use (RDU) promotes safe, efficient, and cost-effective utilization of medicines in hospital settings. The aim of 
this study was to assess rational drug use based on the World Health Organization (WHO) and the International Network for Rational 
Use of Drugs (INRUD) core drug use indicators.
Patients and Methods: This prospective, descriptive, hospital-based cross-sectional study was conducted among patients attending 
the Outpatient Department of a secondary care hospital located in the Sheema District of Western Uganda. A total of 450 prescriptions 
were prospectively collected from eligible patients and subjected to evaluation by using the WHO/INRUD core drug use indicators 
(prescribing, patient care, and health-facility indicators).
Results: The average number of drugs prescribed per encounter was found to be 3.2 (optimal value=1.6–1.8). The percentages of 
drugs prescribed by their generic name (90.48%) and from the Essential Medicine List (96.23%) were close to the WHO reference 
(100%). The percentage of antibiotics (66.22%) and injections (25.22%) per encounter exceeded the WHO standards (antibiotics=-
20.0–26.8; injections=13.4–24.1). Among the patient-care indicators, the average consultation time (5.41 minutes), average dispensing 
time (131.03 seconds), percentage of medicines dispensed (76.11%), percentage of medicines adequately labeled (59.74%), and 
percentage of patients with dosage knowledge (49.50%) did not meet the WHO reference. Facility indicators such as the percentage of 
key medicines available in the stock (66.67%) did not conform to the WHO optimal value. The hospital made the EML 
hundred percent available to all practitioners.
Conclusion: The study concludes that the prescribing, patient care, and health facility indicators at Sheema District Secondary Care 
Hospital deviate from the optimal values recommended by the WHO. Therefore, this study indicates a need for improvement on these 
indicators and a requirement for the ongoing educational initiatives focused on rational drug prescribing, dispensing, and patient use in 
order to comply with the standards set by the WHO.
Keywords: drug use pattern, health facility, irrational, patient care, prescribing pattern, rational, Uganda, WHO drug use indicators

Introduction
Rational Drug Use (RDU) promotes safe, efficient, and cost-effective utilisation of medication.1 It comprises appropriate 
prescribing by physicians, dispensing by pharmacists, and utilisation of medicines by patients in order to achieve definite 
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therapeutic outcomes. To accomplish Rational Drug Use (RDU), patients must receive appropriate medications tailored to their 
specific medical condition, administered in an adequate dose and duration, and at a cost that is both affordable for the individual 
and society as a whole.2 The primary goal of RDU is to enhance patient care, decrease drug therapy expenses, prevent potential 
adverse drug reactions (ADRs) and drug interactions (DIs), and also enhance medication adherence and clinical outcomes.3

Globally, irrational drug use is a serious public health concern that has a major impact on microbial resistance.4 

Irrational drug use exists all over the world, but it is highly prevalent in developing and underdeveloped nations due to 
fragile or fragmented healthcare systems.4 The most common irrational drug use practices in hospital settings include 
polypharmacy, improper antibiotic use, excessive use of injections instead of appropriate oral formulations, non- 
compliance with clinical guidelines, inappropriate dosage recommendations, and non-generic prescribing.5

Irrational drug use practices may increase the burden of drug-induced morbidity, mortality, and healthcare costs.6 

Evidence shows that polypharmacy is significantly associated with the development of DIs and ADRs among hospita-
lised patients.7 Inappropriate use of antibiotics may result in increased microbial resistance, which further drives the 
prescribing of an alternative antibiotic that is not in the patient’s affordable range and later results in a loss of patient 
confidence in the healthcare system.8 According to a mathematical modeling study, the annual global burden of Hepatitis 
B, Hepatitis C, and Human Immuno Deficiency Virus (HIV) infections was 1.67 million, 315,120, and 33,877, 
respectively.9 Overuse of injections may increase the risk of injection transmitted infections, especially in developing 
countries where the use of unsterile syringes and needles is very high (34%) according to WHO estimates.10 Prescribers’ 
non-adherence to clinical guidelines and the essential medicine list can result in poor clinical outcomes and an increase in 
healthcare costs to the individual and society at large.11 One of the most prevalent irrational drug use behaviors that lead 
to poor therapeutic outcomes is the recommendation of inappropriate dosage. Although the World Health Organization 
(WHO) has recommended that all prescribers should adhere to generic prescribing, the majority of prescribers continue 
to follow trade/brand name prescribing practices.12 Generic prescribing reduces the likelihood of errors in prescribing 
and dispensing of medications by utilising a single approved name for each drug, rather than multiple brand names. 
Irrational medicine prescribing in hospital settings is influenced by multiple factors, such as the work environments of 
healthcare professionals (HCPs), the drug supply system, the availability of hospital formulary, legal regulations, 
accessibility of evidence-based information, and profit motives associated with selling medications.13

Drug use is a complex phenomenon. An essential tool is necessary to analyze drug utilization patterns in hospital 
settings in order to evaluate the appropriateness of drug use at the levels of physicians, patients, and health facilities.5 The 
WHO core drug use indicators are first-line measures used to evaluate irrational drug use practices in healthcare settings. 
These indicators are quantitative, feasible, and time-consistent. They have been compared with the standards set by the 
World Health Organization (WHO) as well as other hospital drug use guidelines and patterns. The WHO core drug use 
indicators are categorised into prescribing, patient-care, and health-facility indicators.3 The available information 
indicates that medicines are not used appropriately. Inappropriate drug use significantly impacts the healthcare system’s 
success, both in terms of health outcomes and economic implications.3

Evidence shows that the majority of the studies on appropriate medication use in Uganda are carried out in public 
health facilities using the Supervision, Performance Assessment, and Recognition Strategy (SPARS) tool.14–16 This tool 
was prepared by the Ministry of Health, Uganda to address medicine management in public and non-profit health 
facilities.17 The scores generated by the SPARS tool can address medicine management issues in Ugandan health 
facilities, but these scores will not quantify the rational drug use practices. To fill this gap, the current study aimed at 
assessing the rational prescribing pattern in a secondary care hospital in Sheema District of Western Uganda, using the 
WHO and the International Network of Rational Use of Drugs (INRUD) indicators.

Materials and Methods
Study Design and Settings
A prospective, hospital-based cross-sectional study was conducted to assess WHO/INRUD indicators among patients 
attending the outpatient department of a secondary care hospital (Health Centre III) in Sheema District, Western Uganda. 
The study was conducted over a duration of five months, spanning from January 2023 to May 2023.
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Study Population
All patients, irrespective of gender, aged 18 years or older, attending the outpatient department for the treatment of acute 
or chronic illness, and expressed willingness to participate in the study are considered for inclusion.

Ethical Considerations
The KIU Research and Ethics Committee (KIU-REC 2023–014) granted approval for the study protocol, data collection 
tools, and informed consent procedure. The present investigation was carried out in adherence to the guidelines outlined 
in the Declaration of Helsinki pertaining to the ethical conduct of research involving human participants.

Sample Size and Sampling Technique
Epi-Info Statistical Software (Centre for Disease Control, USA) was used to determine the sample size (n = 384), 
considering that 50% of prescriptions were in accordance with WHO/INRUD prescribing standards, a 95% confidence 
level, 80% power, and a 5% margin of error. Considering that 5% of prescriptions had missing information, the final 
sample size was 403 for prescribing and patient-care indicators.

Data Collection Tool
The data collection tool comprised two components: 1. Demographic and clinical characteristics; and 2. WHO/INRUD 
core drug use indicators:

Demographics and Clinical Characteristics
Demographics and clinical characteristics such as age, sex, diagnosis, and recommended treatment were included in this 
section.

WHO/INRUD Core Drug Use Indicators
The WHO/INRUD core drug use indicators were classified into three categories: prescribing indicators, patient-care 
indicators, and health-facility indicators. Prescribing indicators were used to assess medication prescribing patterns 
within healthcare settings. These included the average number of drugs prescribed per encounter, the percentage of drugs 
prescribed by generic name, the percentage of antibiotics prescribed, the percentage of injections prescribed, and the 
percentage of drugs prescribed from the Essential Drugs List (EDL).

Patient-care indicators were employed to evaluate the quality of care delivered to patients, specifically in relation to 
consultation, dispensing, drug labeling, and patient counseling. These included the average consultation time, the average 
dispensing time, the percentage of drugs dispensed, the percentage of drugs adequately labelled, and the percentage of 
patients having adequate knowledge about the drugs dispensed. The study tool included health facility indicators, such as 
the presence of the Essential Medicines List (EML) or hospital formulary copy, and the percentage of key drug 
availability. These indicators were used to evaluate the level of hospital support in promoting rational drug use.

Data Collection
A total of 450 prescriptions were prospectively collected from eligible patients at the Hospital’s outpatient pharmacy 
department. Prescription records were analysed using the WHO/INRUD methodology.13 Two pharmacy students were 
trained to capture and record the patient consultation time outside the consultation room and dispensing time outside the 
pharmacy. Patients were interviewed at the pharmacy outlet to assess their adequate knowledge about dispensed drugs 
(name of the drug, indication, and administration). Data on the availability of key drugs in the pharmacy were assessed 
by filling a checklist of 50 key drugs in the presence of a pharmacist and a medical officer.

Data Analysis
The collected data were entered into a spreadsheet and analyzed. The WHO/INRUD core drug use prescription, patient 
care, and health facility indicators are expressed in terms of frequency, proportion, and average. All estimated indicators 
were compared to the criteria set by the World Health Organization (WHO).
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All WHO/INRUD core drug use indicators were converted into indices measures in order to provide a comprehensive 
assessment of drug utilisation within the healthcare system. The indices of non-polypharmacy, rational antibiotic use, and 
safe injection drug use were determined by dividing the WHO standard value by the observed value. The indices of drugs 
prescribed from the EDL, consultation time, dispensing time, drugs dispensed, drugs adequately labeled, patients’ 
knowledge of correct dosage, availability of a copy of the EML, and key drugs available in stock were calculated by 
dividing the observed value by the WHO standard value.13

Results
Prescribing Indicators
The study findings revealed that the average number of drugs prescribed per encounter was 3.2, which is higher than the 
WHO reference value (1.6–1.8). The percentage of drugs prescribed by the generic name (90.48%) and in the Essential 
Medicine List (96.23%) was close to the WHO reference value (100%). The percentages of antibiotics (66.22%) and 
injections (25.22%) per encounter were beyond the WHO standards (antibiotics = 20.0–26.8%; injections = 13.4–24.1%). 
Table 1 displays the distribution of WHO/INRUD prescribing indicators at Sheema Secondary Hospital.

Patient-Care and Health-Facility Indicators
The results obtained from the analysis of patient-care indicators indicate that the average consultation time was 5.41 
minutes, the average dispensing time was 131.03 seconds, the percentage of medicines dispensed was 76.11%, the 
percentage of medicines adequately labeled was 59.74%, and the percentage of patients who possessed knowledge about 
the correct dosage was 49.50%. It is worth noting that these values did not meet the established reference standards set by 
the World Health Organization (WHO). Facility indicators such as the percentage of key medicines available in stock 
(66.67%) were short of the WHO optimal value. The hospital provided full access (100%) to the Essential Medicine List 
(EML) for practitioners to support rational prescribing practices. The distribution of the WHO/INRUD patient care and 
health facility indicators at Sheema Secondary Hospital is presented in Table 2.

WHO/INRUD Performance Index
The findings of the performance index revealed that the Index of Rational Drug Prescribing (IRDP), the Index of Rational 
Patient-Care Drug Use (IRPCDU), and the Index of Rational Drug Supply (IRDS) had values of 3.71, 3.11, 1.67, and 
8.49, respectively. The distributions of performance index indicators and their optimal values are presented in Table 3.

Discussion
Irrational drug use practices exist worldwide and exert a significant impact on patient’s clinical and economic 
outcomes.18 This is the prime study conducted in Uganda, which aimed to address rational drug use practices. The 
study utilised WHO core drug use indicators in a secondary care hospital situated in Sheema District of Western Uganda. 
The findings of this study provide baseline information on drug use in hospital settings, which helps in resolving 

Table 1 WHO/INRUD Prescribing Indicators in Health Centre III of Western Uganda (n=450)

Prescribing Indicators Average/Percentage Optimal Value

Average number of drugs prescribed per encounter (Average) 3.2 1.6–1.8

Percentage of drugs prescribed by generic name 90.48 100

Percentage of encounters with an antibiotic prescribed 66.22 20.0–26.8

Percentage of encounters with an injection prescribed 25.22 13.4–24.1

Percentage of drugs prescribed from the EML 96.23 100

Abbreviation: EML, Essential Medicine List.
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Table 3 Drug Use Performance Indicators in Health Centre III of Western Uganda (n=450)

Performance Indicators Observed  
Value (A)

WHO Optimal  
Value (B)

Observed  
Index (A/B)

WHO Optimal  
Index

Prescribing indicators

Non-polypharmacy index 3.2 1.6–1.8 0.50$ 1.00

Generic name index 90.48 100 0.90 1.00

Rational antibiotic index 66.22 20.0–26.8 0.40$ 1.00

Injection safety index 25.22 13.4–24.1 0.95$ 1.00

Essential drug list index 96.23 100 0.96 1.00

IRDP 3.71 5.00

Patient-care indicators

Consultation time index 5.41 ≥10 mins 0.54 1.00

Dispensing time index 131.03 ≥180 secs 0.73 1.00

Dispensing drug index 76.11 100 0.76 1.00

Labeled drug index 59.74 100 0.59 1.00

Patients’ knowledge index 49.50 100 0.49 1.00

IRPCDU 3.11 5.00

Health-facility indicators

Index of EDL 100 100 1.00 1.00

Index of key drugs availability 66.67 100 0.67 1.00

IRFSDU 1.67 2.00

IRDS 8.49 12.00

Note: $B/A. 
Abbreviations: IDRP, Index of Rational Drug Prescribing; IRPCDU, Index of Rational Patient-care Drug Use; IRFSDU, Index of Rational 
Facility-Specific Drug Use; IRDS, Index of Rational Drug Supply.

Table 2 WHO/INRUD Patient-Care and Health-Facility Indicators in Health Centre III of Western Uganda 
(n=450)

Patient-Care Indicators Average/Percentage Optimal Values

Average consultation time in minutes (mins) 5.41 ≥10 mins

Average dispensing time in seconds (secs) 131.03 ≥180 secs

Percentage of medicine dispensed 76.11 100

Percentage of medicine adequately labeled 59.74 100

Patient’s knowledge of correct dosage 49.50 100

Percentage availability of a copy of the EDL or formulary to practitioners 100 100

Percentage of key medicines available 66.67 100

Abbreviation: EDL, Essential Drug List.
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problems with drug therapy. The current findings were compared with the findings of ten studies that were conducted in 
developing and translational countries, displayed in Table 4.

Prescribing Indicators
A prescription is a medical instruction written and authorised by a physician, which reflects their approach to the patient’s 
disease and the healthcare system in the country.28 The findings of the current study indicate that the average number of 
drugs per encounter was 3.2, which exceeds the WHO standard of 1.6–1.8. Evidence demonstrates that an increase in the 
number of drugs per prescription is closed linked to the risk of developing drug interactions, ADRs, and healthcare 
costs.29 It is vital to educate practitioners so that they may prescribe drugs in accordance with the guidelines, formularies 
or essential drug list (EDL). This will result in a reduction in the number of drugs prescribed, thereby further reducing the 
risk of drug-induced morbidity. Contrary to our findings, the average number of drugs per encounter was low in 
developing countries like Ethiopia (1.69) and Eritrea (1.78).19,22 However, the average number of drugs per encounter 
was reported to be high in developing and developed countries such as India (3.2), Sudan (2.5), Pakistan (3.4), Saudi 
Arabia (2.4), Egypt (2.5), Nigeria (2.76), Kenya (2.9), and UAE (4.9).13,20,21,23–27 The diversity in the average number of 
drugs per encounter in different countries may be attributed to changes in national drug policies and prescribing practices 
in each country. There are several common reasons for the higher number of drugs per prescription. These reasons may 
include unavailability or non-adherence to clinical practice guidelines, marketing promotional incentives to prescribers, 
a lack of continuous medical education in RDU, and a shortage of therapeutically correct drugs.

The World Health Organization strongly recommends that all practitioners should prescribe medicines using generic 
names (100%) in order to decrease dispensing errors and foster improved communication among healthcare 
professionals.13 The findings of the current study reveal that the majority of the drugs were prescribed using generic 
names (90.48%), which is closer to the optimal value of 100% recommended by the WHO. Though most practitioners 
adhere to standard prescribing practices, there are still a few who prescribe using brand names. To minimize this, 
continuous educational programmes should be organised. Studies have also reported that generic prescribing practices are 
low in developing countries such as India (74.6%), Sudan (44.1%), Pakistan (71.6%), Saudi Arabia (61.2%), Nigeria 
(78.02%), and Kenya (27.70%).13,20,21,24–26 Similar to our study findings, the percentage of generic prescriptions was 
closer to the WHO optimal value in countries such as Ethiopia (95.60%), Eritrea (94.86%), and Egypt (95.40%).19,22,23 

The generic prescribing in UAE was found to be 100% which met the WHO reference value.27 The variation observed in 
generic prescribing among different studies may be due to the faith of prescribers in a specific branded drug, extensive 
marketing promotional activity that can influence the decision of prescribers, and non-adherence with national or 
international regulatory guidelines on rational prescribing practices.

According to the findings of the study, the percentage of antibiotics prescribed per encounter was found to be 66.22%, 
which was higher than the optimal range of value of 20.0 to 26.8% recommended by the WHO. The majority of the 
studies conducted in developing and developed countries reported a higher percentage of antibiotics prescribed per 
encounter than the WHO optimal value.13,19–27 Irrational antibiotic use is a global problem that leads to microbial 
resistance, adverse drug effects, and hospitalisations.30 In developing countries, the overuse and misuse of antibiotics are 
major health concerns. This is primarily due to the lack of adequate laboratory facilities for screening culture sensitivity 
and resistance testing, which hinders the selection of appropriate antibiotic therapy.31 This situation inclines practitioners 
to prescribing broad-spectrum antibiotics to cover suspected bacterial infections. The overprescription of antibiotics can 
be attributed to several factors, including the absence of a comprehensive national antibiotic policy, the absence of 
antibiotic treatment guidelines within hospital settings, and prevailing cultural beliefs within the community.31

The study findings revealed that the percentage of prescriptions comprising injections was 25.22%, which is almost 
equal to the upper limit of the WHO optimal value range of 13.4–24.1. Similar to our study findings, the majority of the 
developing countries such as Ethiopia (15.90%), Kenya (24.90%), Sudan (12.0%), and India (11.4%) also showed that 
a percentage of prescriptions comprising injections within the WHO optimal value.19,20,25,26 A study conducted in UAE 
reported 16.9% of prescription comprising injections.27 However, some countries such as Pakistan (27.1%) and Ghana 
(80.0%) reported a high percentage of prescriptions with injections.13,32 Use of injections in place of oral formulations 
may increase the risk of blood-borne infections and ADRs.33 Also, injections are expensive than oral formulations. 
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Table 4 Comparison of WHO/INRUD Indicators with Different Countries

WHO/INRUD Indicator Current Study Ethiopia19 Kenya20 Nigeria21 Eritrea22 Egypt23 Saudi Arabia24 Pakistan13 Sudan25 India26 UAE27

Prescribing indicators

Average number of drugs prescribed 3.20 1.69 2.90 2.76 1.78 2.5 2.4 3.4 2.5 3.2 4.9

Percentage of drugs prescribed by generic name 90.48 95.60 27.70 78.02 94.86 95.4 61.2 71.6 44.1 74.6 100.0

Percentage of antibiotics prescribed 66.22 58.20 84.80 33.33 54.50 39.2 32.2 48.9 54.7 36.6 43.0

Percentage of injections prescribed 25.22 15.90 24.90 1.67 6.60 9.9 2.0 27.1 12.0 11.4 16.9

Percentage of drugs prescribed from the EML 96.23 90.40 96.70 0 94.73 95.4 99.2 93.4 95.2 93.3 100

Patient-care indicators

Average consultation time in minutes 5.41 6.60 4.10 17.5 5.46 7.1 7.3 2.2 2.9 3.9 14.0

Average dispensing time in seconds 131.03 22.80 131.50 92.1 36.49 47.4 100 38.0 99.5 49.3 576

Percentage of drugs dispensed 76.11 81.20 76.30 76.97 87.32 95.9 99.6 90.9 72.5 98.5 99.0

Percentage of drugs labeled 59.74 32.70 22.60 100 68.24 65.4 64.0 100.0 49.0 61.6 -

Patient’s knowledge of correct dosage 49.50 56.90 54.70 60.0 78.88 94.0 79.3 62.1 22.5 76.7 -

Health-facility indicators

Percentage availability of a copy of the EDL or 

formulary

100.0 100.0 20.00 00 100.0 80.0 100 100 66.7 100 100

Percentage of key drugs available 66.67 77.50 80.00 100 80.0 78.3 59.2 82.0 75.3 73.4 -
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Evidence shows that patients sometimes compel physicians to prescribe and administer injections instead of oral 
formulations because they believe that injections can completely cure the disease and provide quick relief.13

The findings of this study showed that the percentage of drugs prescribed from the EML was 96.23%, which was 
close to the WHO optimal value of 100%. A study conducted in UAE reported that 100% of the drugs were prescribed 
from EML.27 The majority of studies conducted in developing countries reported that prescriptions from the EML 
constitute more than 90%.13,19,20,22–26 However, a few practitioners were non-adherent to the EML guidelines in 
prescribing medicines. Prescribing medicines from the EML will promote safe, effective, and economic drug use.34 

However, if essential medicines are unavailable, practitioners may opt for non-EML prescribing practices and that option 
may increases prices of some drugs.

Patient-Care Indicators
The findings of the current study demonstrate that the average consultation time was 5.41 minutes, which was below the 
optimal time of equal or greater than 10 minutes. The study reported that the primary factor contributing to the short 
consultation duration was the high patient-to-physician ratio. A short consultation time was also observed in various 
studies conducted in developing countries, such as India (3.9), Sudan (2.9), Pakistan (2.2), and Kenya (4.1).13,20,25,26 

According to the WHO, it is recommended that a consultation time of 10 minutes be allocated to ensure thorough 
history-taking, physical examinations, accurate diagnosis, and prescribing, as well as effective patient education. Indeed, 
optimal consultation time encourages good physician-patient interactions that can enable accurate diagnosis and rational 
drug therapy. Evidence shows that the short consultation time is a consequence of the heavy workload of physicians.13 

Increasing the number of physicians per patient load is the only resolution to achieve optimal consultation time in 
hospital settings.

The current study reported an average dispensing time of 131.03 seconds, which is lower than the WHO optimal 
value of equal or more than ≥180 seconds. These findings were closer to the findings of studies conducted in Kenya 
(131.5 seconds), Saudi Arabia (100 seconds), and Sudan (99.5 seconds).20,24,25 However, dispensing time was shorter in 
Ethiopia (22.8 seconds), Eritrea (36.5 seconds), Egypt (47.4), Pakistan (38.0 seconds), and India (49.3 
seconds).13,19,22,23,26 A study conducted UAE reported highest dispensing time of 576 seconds.27 Adequate dispensing 
time is required for the pharmacist to provide information about the medication regimen, precautions for drug use, 
untoward effects of drugs, possible drug interactions, and appropriate labeling of dispensed drugs.13 In the current study, 
short dispensing time is a consequence of heavy patient load observed in hospital settings.

The study findings revealed that 76.11% of drugs were dispensed, which was lower than the WHO optimal value of 
100%. Similar findings were also observed in studies conducted in developing countries, such as Kenya (76.3%), Nigeria 
(76.97%), and Sudan (72.5%).20,21,25 In contrast to our study findings, a higher percentage of drugs were dispensed in 
a few developing countries, including Ethiopia (81.2%), Eritrea (87.32%), Egypt (95.9%), Saudi Arabia (99.6%), 
Pakistan (90.9%), and India (98.5%).13,19,22–24,26 The lower percentage of dispensed drugs observed in the current 
study and in other studies could be due to the unavailability of drugs in stock.

The WHO suggests that drugs that are prescribed should be adequately labelled (optimal value 100%) regarding the 
drug’s name, dosage, and administration guidelines. The current study revealed that only 59.74% of the drugs were 
adequately labelled, which was lower than the WHO optimal value. In contrast to our findings, studies conducted in 
Nigeria and Pakistan reported that 100% of drugs were adequately labeled.13,21 However, studies conducted in devel-
oping countries, such as Ethiopia (32.7%), Kenya (22.6%), and Sudan (22.5%), reported a lower percentage of drugs 
adequately labelled than our study.19,20,25 In our study, heavy patient loads and short dispensing time were the major 
reasons for the lower percentage of adequately labeled drugs.

Patient knowledge of the correct dosage is important for improving medication, adherence, and outcomes. The WHO 
recommends that 100% of patients should have correct knowledge of drug dosage.24 In our study, only 49.5% of patients 
had knowledge about the correct dosage, which was in contrast with the studies conducted in developing countries such as 
Egypt (94.0%), India (76.7%), Pakistan (62.1%), Saudi Arabia (79.3%), Eritrea (78.8%), and Nigeria (60.0%).13,21–24,26 

A study conducted in Sudan reported 22.5%, which was lower than our study.25 In our study, the lower percentage of 
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patients with knowledge of the correct dosage is a consequence of a lack of adequate labeling, short dispensing and 
consultation times, and a heavy patient load.

Health-Facility Indicators
According to the WHO, all healthcare facilities should provide an EML/formulary to practitioners to promote rational 
prescribing practices. In our study, we observed that a copy of the EML was available (100%) for practitioners to 
promote rational prescribing practices. However, the percentage of key drugs available (66.67%) in stock was lower than 
the WHO optimal value (100%). Similar to our study findings, various studies conducted in developing countries 
reported 100% availability of the EML/formulary.13,19,22–24,26 A study conducted in a developed country (UAE) reported 
having electronic formulary system (100%).27 However, countries such as Kenya (20.0%), Sudan (66.7%), and Nigeria 
(0.0%) reported a very low percentage or non-availability of the copy of EML/formulary.20,21,25 In contrast to our study, 
the majority of the studies conducted in developing countries showed a higher percentage of key drugs available in stock 
ranging between 73.4% and 100%.13,19–23,25,26 The procurement/purchase committee in every hospital must follow the 
EML/formulary and key drugs available in stock to order the purchase of medicines.

Strengths and Limitations
Although the study was cross-sectional, the collection of prescriptions, interviews with patients, and examinations of 
health facilities were conducted prospectively. Thus, the findings of this study represent real-time drug use practices in 
the hospital setting. The study was conducted at a secondary care hospital, which is located in the rural settings of 
Western Uganda. Therefore, the findings of this study may not be extrapolated to other healthcare centers.

Conclusion
The study concludes that the WHO/INRUD prescribing, patient-care, and health-facility indicators deviated from the 
optimal values in a secondary care hospital located in Western Uganda. However, the availability of a copy of the EML 
to healthcare practitioners, the percentage of prescriptions from the EML, and generic prescribing were found to be more 
than 90%. There is a need to organize continuous educational programs on rational prescribing practices for physicians to 
reduce the overprescribing of antibiotics and injections. The physician-to-patient ratio should be increased to prolong the 
consultation time for appropriate history taking, physical examination, accurate diagnosis, and rational prescribing. In 
addition, the availability of key drugs in stock should be improved to promote effective management of disease 
conditions.
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