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Abstract
Introduction: Prevention of irrational use of medicines may reduce healthcare costs and potentially save lives. Aim: The aim of this study was to assess
rational drug prescribing using World Health Organization (WHO) and International Network of Rational Use of Drugs (INRUD) indicators on prescribing in the General Outpatient Department of Kampala International
University Teaching Hospital, Ishaka-Bushenyi, Western Uganda. Methodology: The study design was retrospective, descriptive and cross-sectional. A
total of 884 prescriptions were selected by systematic sampling using an interval of 27 from 23,868 prescriptions available in the medical records of the
General Out-Patient Department (GOPD) of Kampala International University Teaching Hospital (KIUTH) from April, 2016 to March, 2017. The
selected samples were analyzed using Microsoft Excel 2013, to assess for
conformity with the prescribing indicators. Results: The results showed
that the percentage of recording of diagnosis was 90.72% (index of diagnosis—0.91). The average number of drugs per encounter was 2.6 (index of
non-polypharmacy—0.77), and the percentage of drugs prescribed with the
generic name was 90.21% (index of generics—0.9). Percentages of encounters
with antibiotics and injectable drugs prescribed were 61.88% (index of antibiotics—0.48) and 5.43% (index of injectable drugs—1) respectively. Only
78.96% (index of EMSLU—0.79) of the medicines prescribed were from the
Essential Medicines Supplies List of Uganda (EMSLU) or Uganda Clinical
Guidelines 2016. The index of rational drug prescribing (IRDP) was found to
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be 4.85. Conclusion: The findings showed that only the percentage of encounters with injectable drugs was in line with WHO/INRUD prescribing indicators. On the over all, the index of rational drug prescribing (IRDP) was
poor (observed 4.85 versus optimum 6). The authors recommended continuous sensitization, counselling and education of prescribers in KIUTH in
order to achieve rational prescribing.
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1. Introduction
A drug prescription according to Sisay et al. [1] is a legible, accurate and complete medico-legal document of formal written instructions, from the prescriber
to the dispenser and considered as the patient’s visit endpoint with the health facility. Rational use of drugs (RUD) is an essential element in achieving quality of
health and medical care of patients and the community as a whole [2]. According to [3], the World Health Organization (WHO) defined rational use of drugs
as patients receiving medications appropriate 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. Appropriate use of medicines
can contribute immensely to the global reduction in morbidity and mortality
with medical, social and economic benefits, and imparts credibility to the health
facility system [4]. However, the World Health Organization (WHO) has reported that around 50% of all medicines are inappropriately prescribed, dispensed or sold [5].
Irrational prescription of drugs is a common global occurrence in clinical
practice with an enormous cost [4]. It occurs in all countries and causes harm to
people [6]. Irrational use of medicines includes the use of too many medicines
(polypharmacy), use of antibiotics for non-bacterial infections, inadequate dosages of antibiotics, use of injections when oral medication is more appropriate,
prescribing medicines that contravene clinical guidelines, and patient
self-medication [3]. Basically, few studies have been carried out to assess the
prescription patterns of health care facilities in Uganda using WHO prescribing
indicators. That is average number of medicines prescribed per encounter, percentage of medicines prescribed by generic name, percentage of encounters with
an antibiotic prescribed, percentage of encounters with an injection prescribed
and percentage of medicines prescribed from Essential Medicines List. According to the report of baseline studies, all levels of health care facilities in Uganda
recorded polypharmacy, low use of generic names, over-use of antibiotics and
low adherence to standard treatment guidelines. The report thus concluded that
there was poor medicines management in more than 1000 public health care facilities in Uganda [7].
DOI: 10.4236/pp.2019.101005
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Justification
Few medicines-use indicator studies have been carried out in Uganda and most
of them were in public health facilities. Most of these studies have been carried
out using a Supervision Performance Assessment and Recognition Strategy
(SPARS) tool to assess the performance of public and not-for-profit health facilities and design interventions to improve medicines use in Uganda. The prescribing performance scores were found to be low for all levels of care). But, the
SPARS tool is more of a management (performance assessment and intervention) tool rather than a research tool since it involves scoring based on standards
set by ministry of Health rather than the exact WHO medicines use indicator
reference standards [7]. This gap necessitated the need to carry out this study to
assess the current rational prescribing pattern in the General Outpatient Department (GOPD) of Kampala International University Teaching Hospital
(KIUTH) using WHO and International Network of Rational Use of Drugs
(INRUD) indicators.

2. Methodology
2.1. Study Design
The study design was a retrospective, descriptive, cross-sectional study of patient
medical records and prescription forms from the GOPD of Kampala International University Teaching Hospital, for some general information and WHO
prescribing indicators [8]. Besides the WHO core prescribing indicators, we also
looked at the level of recording of diagnosis which helps the pharmacists to determine whether or not the prescribed medication is appropriate for the indication under treatment.

2.2. Area of Study and Period
Kampala International University Teaching Hospital (KIUTH) is a private/public partnership training hospital located in Ishaka-Bushenyi, Western
Uganda, along Mbarara-Kasese Road. It is a well-established hospital with 700
beds and a range of specialist departments and clinics, including General Surgery, Orthopaedics, Obstetrics/Gynecology, Medical, Ophthalmology, Entomology, Dental Surgery, Paediatrics, Psychiatry and Mental Health and Physiotherapy. This study was carried out using patient records from General Outpatient
Department (GOPD) of KIUTH between April, 2016 and March, 2017.

2.3. Sample Size Determination
According to the WHO guidelines, a minimum of 600 prescriptions should be
used in a cross-sectional study describing the current prescribing pattern of a
health facility [9]. In this study, 884 prescriptions were used.

2.4. Inclusion and Exclusion Criteria
• Encounters that took place during the period from April, 2016 to March,
DOI: 10.4236/pp.2019.101005
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2017 were included.
• Impressions were considered as diagnoses.
• Combination medicines were counted as one and included [2].
• Prescriptions containing all the information needed i.e. names of the drugs,
dosage form were included.
• Encounters that took place outside of the period from April, 2016 to March,
2017 were excluded.
• Prescriptions that did not contain all the information needed i.e. names of
the drugs, dosage form were excluded.

2.5. Sampling Technique
The total number of prescriptions in the medical records from GOPD of KIUTH
from April, 2016 to March, 2017 was 23,868. Out of this number, 884 prescriptions were selected using systematic sampling method with 27 as the sampling
interval.

2.6. Data Collection
The data collection from the GOPD of KIUTH was carried out between April,
2017 and June, 2017. The sampling of prescriptions was made to spread throughout
the period of study to reduce bias due to seasonal changes [3]. The standard core
drug use indicator forms were used to collect the data [10]. The WHO guidelines
and methods were observed to ensure data reliability [10]. The total number of
prescriptions during the study period was 23,868 which were kept in patient files
in the Medical Records Centre of the hospital.
A pretest was carried out to confirm availability of the required information
for the study and to allow for adjustments before the study. After the pretest, the
data collection tool was adjusted to suit the study and to make data collection
easy.

2.7. Data Analysis and Presentation
The data collected were checked for correctness and analyzed using Microsoft
Excel 2013 based on the formula adopted from the WHO’s manual for the five
core WHO/INRUD prescribing indicators. The five core prescribing indicators
include: average number of medicines per encounter, percentage of medicines
prescribed by generic name, percentage of encounters with an antibiotic prescribed, percentage of encounters with an injection prescribed, and percentage
of medicines from the Essential Medicines Supplies List of Uganda (EMSLU) or
Uganda Clinical Guidelines 2016 (UCG). The average number of medicines per
encounter was calculated as the total number of medicines prescribed divided by
the total number of encounters sampled. The percentage of medicines prescribed
by generic name was calculated as the numbers of medicines prescribed by generic name divided by the total number of medicines prescribed and multiplied
by 100%. The percentage of encounters with an antibiotic prescribed and perDOI: 10.4236/pp.2019.101005
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centage of encounters with an injection prescribed were calculated as the number of patient encounters with an antibacterial or an injection prescribed divided
by the total number of medicines prescribed and multiplied by 100%. Finally, the
percentage of medicines prescribed from the EMSLU was calculated as the
number of medicines prescribed which are listed on the EMSLU divided by the
total number of medicines prescribed and multiplied by 100% [11] [12]. In addition to the five core indicators, the percentage of prescriptions with diagnosis
was calculated as number of prescriptions with diagnosis divided by the total
number of sampled prescriptions multiplied by 100%.
After the enumeration, the result of the continuous variable i.e. average number of drugs per encounter was recorded and presented as mean, while other variables were recorded and presented as percentages (%) [8]. The observed values
were then compared with the WHO reference values of the prescribing indicators to establish rational drug prescribing or otherwise. The WHO reference
values are as presented in Table 1.
An index system developed by Zhang and Zhi [3] [14] to gauge the performance of a health facility in terms of drug utilization was used to determine the
performance of KIUTH. For each prescribing indicator, an index was determined for it using a formula. For the calculation of non-polypharmacy, rational
antibiotic and injection safety indices, the following formula was used:
(1)

Index = Optimal value Observed value

All other indices (index of generic name, index of Essential Drugs List and
index of recording of diagnosis) were calculated by the following formula:
(2)

Index = Observed value Optimal value

The optimal index for each of the prescribing indicators was set as 1 and thus,
the observed values closer to 1 is a measure of rational drug use and vice versa.
The Index of Rational Drug Prescribing (IRDP) which has a maximum value of
6 in this study was then calculated by adding up all the 6 indices [10].

2.8. Data Quality Control
The data collected using the data collection prescriptions forms was checked to
ensure that all information required was recorded before entering it into Microsoft Excel 2013. After entering the data, it was rechecked (double entry) to ensure correctness of information in order to produce reliable results.
Table 1. WHO reference values for prescribing indicators [13].

DOI: 10.4236/pp.2019.101005

WHO Prescribing Indicators

WHO Reference Values

1

Average number of medicines per prescription.

1.6 - 1.8

2

Percentage of medicines prescribed by generic name.

100%

3

Percentage of antibiotic prescribed.

20.0% - 26.8%

4

Percentage of injectable prescribed.

<10.0%

5

Percentage of medicines from EMHSLU.

100%
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2.9. Ethical Considerations
Institutional consent was obtained from the Management of KIUTH via a letter
from the School of Pharmacy, Kampala International University, Western
Campus, Ishaka-Bushenyi, Uganda.
The principle of confidentiality was maintained in the course of this study.
Prescriptions were coded to maintain confidentiality of patients, and their data.

3. Results
The results obtained following the analysis of a total of 884 prescriptions sampled from 23,868 prescriptions available in the medical records of the General
Out-patient Department (GOPD) of Kampala International University Teaching
Hospital (KIUTH) from April, 2016 to March, 2017 are shown in the under-listed
tables.
Table 2 below shows the observed values of the prescribing indicators after
the analysis. The study showed the percentage of recording of diagnosis to be
90.72%, average number of medicines per encounter was 2.6, percentage of medicines prescribed by generic name was 90.21%, percentages of encounters with
antibiotic and injectable prescribed were 61.88% and 5.43% respectively, and the
percentage of medicines prescribed that were found in the EMSLU/UCG was
78.96%.
Table 3 shows the values of the index of each of the prescribing indicators after computation together with the observed values and WHO standard values of
the prescribing indicators. The study showed the index of recording of diagnosis
to be 0.91, index of non-polypaharmacy was 0.77, index of generics 0.9, index of
antibiotics 0.48, index of injectable drugs 1, and index of prescribing from
EMSLU 0.79. The overall index of rational drug prescribing was found to be
4.85.
Table 4 is a presentation of the observed index of the prescribing indicators in
comparison with the WHO/INRUD optimum index. Only the use of injectable
drugs has the same index value of 1 as that of the optimum IRDP, implying rational prescribing. The rest of the drug prescribing indicators including recording of diagnosis, non-polypharmacy, encounter with generics, encounter with
Table 2. Observed values of the prescribing indicators.

DOI: 10.4236/pp.2019.101005

Prescribing Indicators

Observed Values

Level of recording of diagnosis

90.72%

Average No. of drugs per encounter

2.6

Drugs prescribed with generic name

90.21%

Encounters with antibiotic(s) prescribed

61.88%

Encounters with injection(s) prescribed

5.43%

Drugs prescribed from EMSLU/UCG

78.96%
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antibiotics and drugs prescribed from EMSLU/UCG fell below the optimum
IRDP, indicating irrational drug prescribing. The overall observed IRDP of 4.85
which is below the optimum IRDP of 6, is a measure of poor drug prescribing
practices outside WHO standards by the GOPD of KIUTH.
Figure 1 below shows a bar chart of both the observed and optimum indices
of the index system. The observed index for injectable drugs was same as the optimum index, thus rational use of injections. In the order of decreasing indices,
Table 3. Index of rational drug prescribing (IRDP).
Prescribing Indicators

Observed
Values

WHO
Standards

Index of
RDP (IRDP)

Level of recording of diagnosis

90.72%

100%

0.91

Average No. of drugs per encounter

2.6

<2

0.77

Drugs prescribed with generic name

90.21%

100%

0.9

Encounters with antibiotic(s) prescribed

61.88%

<30%

0.48

Encounters with injection(s) prescribed

5.43%

<25%

1

Drugs prescribed from EMSLU/UCG

78.96%

100%

0.79

Total of IRDP in KIUTH

4.85

Table 4. Observed and optimum index of rational drug prescribing.
Prescribing Indicators

Observed Index

Optimum Index

Recording of diagnosis

0.91

1

Non-polypharmacy

0.77

1

Generics

0.9

1

Antibiotics

0.48

1

Injectable

1

1

EMSLU/UCG

0.79

1

Overall IRDP

4.85

6

Figure 1. Bar chart showing the observed and optimum indices.
DOI: 10.4236/pp.2019.101005
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we have the index of recording of diagnosis, index of encounter with generics,
index of prescribing from EMSLU/UCG, index of non-polypharmacy and the
least was index of encounter with antibiotics prescribing. The closer the observed indices are to the optimum value, the more rational the prescribing becomes and vice versa.

4. Discussion
The aim of this study was to assess rational drug prescribing in the GOPD of
KIUTH using the WHO/INRUD core prescribing indicators with additional one
complementary indicator (percentage of recording of diagnosis). The results obtained were compared with standard values recommended by WHO/INRUD for
each core prescribing indicator while at the same time making references to previous similar works.
Out of the six prescribing indicators, only the percentage of encounters with
an injectable prescribed met the WHO/INRUD reference standards while the
level of recording of diagnosis, average number of medicines per encounter,
percentage of encounters with an antibiotic prescribed, percentage of medicines
prescribed with generic name, and percentage of medicines prescribed from
EMSLU/UCG failed to meet the recommendations. The overall optimal Index
for Rational Drug Prescribing (IRDP) for these six prescribing indicators was 6,
and the overall observed IRDP was 4.85 which is lower than the optimal value,
and thus accounts for the low level of rational prescribing in the facility.
The average number of drugs per encounter was 2.6, which was the same as
the African Regional value of 2.6 as reported by [15], but higher than WHO
standard range of 1.6 - 1.8 (<2). It was much lower than the outcome of the research work of [16] of 3.52, [17] of 3.76 and [18] of 4.98 as well as the findings of
the work of [19] of 3.39, and [20] of 2.7. It was however, higher than the research
findings of 1.89, and different levels of lower values reported in different parts of
the world including 2.4 (±0.7) in United States, 2.31 in India, 2.1 in West Ethiopia, 2.2 in Somali Region of Eastern Ethiopia, 2.3 in Pakistan and a higher value
of 4.89 reported in Bangladesh [1]. Poly-pharmacy is a common problem of
prescription in Uganda like many other developing countries. This study showed
a high degree of poly-pharmacy in GOPD of KIUTH which may result in greater
risk of adverse drug reactions, drug-drug or drug-food or drug-disease interactions, therapeutic overlap and high cost of treatment.
The World Health Organization recommends that prescribing in generic
name in a facility should be 100% since, increasing generic prescribing would
promote rational use of drugs and avoid confusion during dispensing and reduce the cost of purchasing brand drugs [8]. The 90.21% of prescriptions with
generic names in this study was less than what was reported from similar studies
in South (98.7%) and South West (92%) Ethiopia [21]; however, was higher than
the findings of [10] for African Region (65.1%). The index for generic name
prescribing was 0.9 which seems closer to 1 but still irrational. In a similar study
DOI: 10.4236/pp.2019.101005
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of 12 developing countries, the percentage of generic drugs prescribed was low
in Nigeria (58%) and Sudan (63%) but was encouraging in Tanzania (82%) and
Zimbabwe (94%) [20]. The WHO highly recommends prescribing medications
by generic name as a safety precaution for patients because it identifies the drug
clearly, enables better information exchange and allows better communication
among health care providers [3]. This calls for the continuous training and supervision of prescribers on the use of generic names to improve the practice.
The percentage of recording of diagnosis was 90.72% and this was lower than
the reference standard of 100%. Ideally, all prescriptions ought to have diagnosis
on them to help the pharmacists integrate the condition and the drugs, and give
appropriate pharmaceutical care information. The low rate of recording diagnosis was worrisome since one might not easily trace back what was wrong with
the patient. The index of rational drug prescribing for recording of diagnosis was
0.91, which is near to the optimum value of 1, yet still poor. This calls for sensitization of prescribers on the essence of recording of diagnosis as a component
of rational prescribing in the GOPD of KIUTH.
All medicines prescribed in a health facility are expected to be in the essential
medicines list (EDL) of that country. Each nation designs its essential medicines
list on the basis of health problems of its people with reference to the WHO
guidelines. This ensures that only safe, efficacious and good quality medicines
are on market thus reducing the risk of counterfeit and human harm. The calculated percentage of medicines prescribed from the EMSLU/UCG was 78.96%,
which is lower than the WHO recommendation of 100%. The index of 0.79
which is far away lower than the optimal value (1) is a mark of poor rational
prescribing. This percentage of medicines prescribed from the EMSLU/UCG was
lower than the findings of a similar study for Africa Region (89.0%) [10]. This
might be due to non-availability of essential drugs list to all prescribers perhaps
because of high cost and logistics in making the list available, especially among
the lower cadre of prescribers like the clinical officers, interns and medical officers who support the consultants.
The percentage of encounters with an antibiotic prescribed was higher than
the WHO recommended value of (less than 30%). It was more than 2 times the
recommended value at 61.88%. This showed a very high deviation from the
recommended value. It was also higher than the outcome of a similar research
work for African Regions of 45.9% [10] as well as studies in Nigeria (34.4%) and
Ghana (11.9%) [22]. In addition, our finding on percentage of encounters in
which an antibiotic was prescribed was lower than the outcome of another similar study carried out in Sudan (63%) [23], and higher than that of India (22%)
[24] and Uganda 56% [25]. The high percentage of antibiotics prescribed in this
study could be due to increased infections, cultural beliefs, inappropriate use of
antibiotics such as use of antibiotics to treat self-limiting viral infections or prescribers’ belief in antibiotics use. Inappropriate use of antibiotics can potentially
lead to antimicrobial resistance, further laboratory diagnosis, longer hospitalizaDOI: 10.4236/pp.2019.101005
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tion of patients, loss of economic days at work place and increase the necessity to
use more expensive antibiotics to treat common and life threatening infections.
Further in this study, the percentage of injectable prescribed was 5.43%. This
falls within the WHO cut-off values of less than 25%, with an optimal index of 1.
The study finding was less than the findings of another study by [10] for African
Regions (25%), study in Pakistan (27.1%) [26] and Tanzania 18.1% [27]. It was
higher than the research findings of another study in Saudi Arabia of value 2%
[3]. Irrational prescribing of injections should be avoided as injections are more
costly compared to other dosage forms and administration of injection might
lead to some health hazards such as pain at injection sites, phlebitis and high
toxicity. It requires trained personnel to administer injections as unhygienic
usage of injections might enhance high risk of communicable diseases transmission such as HIV/AIDS, tuberculosis and hepatitis [13]. Overuse of injections
might come from the psychological dependence of both patients and healthcare
professionals on injections for most diseases. Patients might preferably seek for
injections to other safer alternatives to alleviate or treat their healthcare conditions assuming that injections are more effective than any other dosage forms.
Indeed, injections are important formulations in certain critical situations including emergency situations due to their fast onset of action, when other alternative are not feasible or cannot be absorbed from extra vascular route [1].

5. Conclusion
From our findings, almost all the prescribing indicators analyzed (average number of medicines per encounter, percentage of prescriptions with diagnosis recorded, percentage of medicines prescribed by generic names, percentage of encounters with an antibiotic and percentage of medicines prescribed from the
EMSLU/UCG) in this health facility were not in conformity with the
WHO/INRUD standard criteria. It is only the use of injections that conforms to
WHO/INRUD recommendations. The overall index of rational drug prescribing
for the facility was not satisfactory, indicating the facility’s poor performance.

Recommendations
In the face of high level of irrational drug prescribing in the GOPD of KIUTH,
the authors recommend continuous sensitization, education and counselling of
all the health practitioners in KIUTH on the need for rational prescribing of medicines. The authors further advocate the establishment of monitoring and enforcement team made up of competent and reputable professionals to ensure
compliance to rational drug prescribing guidelines.

Limitations
The research was limited by the fact that the study was carried out in only one
institution and in particular in only one Department, the General Outpatient
Department. The study therefore, did not create opportunity for assessment of
DOI: 10.4236/pp.2019.101005
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the performance of difference institutions and even within the same institution;
there was no opportunity for the assessment of the departmental performance
based on WHO/INRUD guidelines.
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