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ABSTRACT
Objective: This study aimed at evaluating the prescribing patterns of drugs based on the World Health Organization (WHO) indicators at the primary
health-care Family Medicine and Community Health Clinic in Sultan Qaboos University Hospital, Oman.

Methods: This was a retrospective cross-sectional study covering a 6-month period in 2016 (January–June) for all patients attended Family Medicine
and Community Health Clinic in Sultan Qaboos University Hospital, Oman. Data of 300 patients with 892 prescriptions were assessed during the study
period.

Results: The average number of drugs per encounter (2.82), the percentage of encounters with antibiotics (13.3%), and the percentage of encounters
with an injection (7.6%) were within the optimal range set by the WHO. The percentage of drugs prescribed by generic name (80.1%) and the
percentage of drugs prescribed from an essential drug list (EDL) (40.4%) did not reach the optimal 100% value set by the WHO.
Conclusion: Most of the WHO core prescribing indicators in the study were within the optimal range. Prescribing from the WHO EDL was suboptimal. These data will set ground to optimize rational drug prescribing in the primary health-care setting.
Keywords: Rational, Prescribing pattern, Prescribing indicators.
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INTRODUCTION

METHODS

Drug prescribing quality plays a crucial role in treating health
conditions monitored by health professionals. According to the World
Health Organization (WHO), around 50% of medications are prescribed
inappropriately, which has consequences on patients’ morbidity and
mortality [1,2]. The WHO describes the rational use of medications
as “patients receive 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” [3].
Irrational use of drugs has several consequences including ineffective
treatment, adverse drug reactions, exacerbation of diseases, and the
development of serious health conditions [4]. There are several causes
for this irrational use of drugs, including polypharmacy, inappropriate
use of antibiotics, overuse or underuse of drugs, indiscriminate use of
injectable drugs, the use of costly drugs, and prescribing medicines that
contravene clinical guidelines [5].

Study setting
The study was conducted in the Family Medicine and Community Health
Clinic at Sultan Qaboos University Hospital, a primary care outpatient
clinic in the Sultanate of Oman that provides free health-care services
to all university employees and their dependents. The ethical approval
was obtained from the Medical Research Ethics Committee at Sultan
Qaboos University, Oman.

The WHO developed a set of core drug use indicators that are useful
for studying patterns of drug prescribing in health-care facilities [6].
These are the number of drugs per encounter, the percentage of drugs
prescribed by generic name, the percentage of antibiotics and injectable
drugs per encounter, and the percentage of drugs prescribed from
an essential drug list (EDL). These quantitative indicators are widely
accepted as a global standard for identifying problems related to drug
prescribing that may affect patient care.

The primary aim of this study was to evaluate the prescribing patterns
of medications based on the WHO indicators at the primary health‑care
Family Medicine and Community Health Clinic at Sultan Qaboos
University Hospital, Oman. The findings of the study will aid health‑care
providers and policy-makers to identify drug prescribing-related
problem and initiate programs for rational drug prescribing.

Study design
This was a retrospective cross-sectional study covering a 6-month
period in 2016 (January–June) for all patients attended the Family
Medicine and Community Health Clinic at Sultan Qaboos University
Hospital. The patients’ encounters that were included in this study
were general illness encounters in all age groups and encounters for
new outpatients attending for curative treatment, representing a mix of
health problems. The dermatology clinic is part of the Family Medicine
and Community Health Clinic to which certain dermatological cases
are referred. Patients coming only to collect their results, antenatal
patients, prenatal care, and patients coming for immunization were
excluded from the study. The electronic hospital information system
program called “Trakcare” was used to extract relevant patients’
information.
Data collection
The following patients’ data were collected:
• Baseline data of the patients: Number of hospital registry, sex, age,
body mass index, diagnosis, and patient’s clinical outcome
• Drug prescription data: Number of drugs prescribed during the
visit, class/name of drugs prescribed during the visit, route of
administration, dosage, and duration
• The WHO core prescribing indicators.
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Table 1: The most common drugs prescribed for patients in
Family Medicine and Community Health Clinic at Sultan Qaboos
University Hospital (n=892 prescriptions)
Drug name

Frequency (%)

Paracetamol
Diclofenac
Metformin
Esomeprazole
Aspirin
Rosuvastatin
Atorvastatin
Loratadine
Amlodipine
Gliclazide

68 (7.6)
35 (3.9)
28 (3.1)
26 (2.9)
26 (2.9)
23 (2.6)
21 (2.4)
19 (2.1)
18 (2.0)
17 (1.9)

A total of 300 patients (mean age of 38.16±18.45) with 892 prescriptions
were assessed during the study period. Female patients were relatively
more than males (55.7% and 44.3%, respectively). Elderly patients
accounted for 2.7% of the cases (n=20).

Prescribing indicator

Average/Percent

Optimal values

Average number of drugs
per encounter
Percentage of encounters
with antibiotics
Percentage of encounters
with an injection
Percentage of drugs
prescribed by generic name
Percentage of drugs
prescribed from the
essential drug list

2.82

≤3

7.6

≤10

≤30

80.1

A total of 892 prescriptions (151 drugs) were assessed in the study
with an average of 2.82±0.163 drugs per patient. Fifty-three patients
(17.7%) were not prescribed any drugs, while 51 patients (17.0%)
were prescribed five or more drugs. The most frequently prescribed
medications are shown in Table 1. According to the therapeutic class
in the Anatomical Therapeutic Chemical classification system of drugs,
drugs for diabetes were the most commonly prescribed class of drugs
(9.0%) followed by analgesics (8.1%), dermatological preparations
(7.1%), and lipid-modifying agents (5.2%). The summary of the WHO
core prescribing indicators is shown in Table 2.
Forty patients (13.3%) were prescribed a total of 51 antibiotics. The
most commonly prescribed antibiotics were amoxicillin/clavulanic
acid, sodium fusidate, and azithromycin (31.4%, 25.5%, and 11.8%,
respectively) among all antibiotics prescribed (Table 3).

100

40.4

Data analysis
Data were analyzed using the software Statistical Package for the Social
Sciences version 23.0 (SPSS™, Chicago, IL, USA). Descriptive analysis
was used for continuous data using mean±standard deviation and for
categorical data using actual numbers and percentages to present the
data.
RESULTS

Table 2: WHO core prescribing indicators at the Family Medicine
and Community Health Clinic in Sultan Qaboos University
Hospital

13.3
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WHO: World Health Organization

Table 3: Antibiotics prescribed for patients at Family Medicine
and Community Health Clinic in Sultan Qaboos University
Hospital

Antibiotics

Frequency (%)

Amoxicillin/Clavulanic acid
Sodium fusidate 2%
Azithromycin
Mupirocin 2%
Amoxicillin
Tetracycline
Flucloxacillin
Silver sulfadiazine
Ofloxacin
Nitrofurantoin
Tobramycin/Dexamethasone
Cefuroxime
Total

16 (31)
13 (25.5)
6 (11.8)
5 (9.8)
2 (3.9)
2 (3.9)
2 (3.9)
1 (2)
1 (2)
1 (2)
1 (2)
1 (2)
51 (100)

The most common drugs prescribed by injection were insulin glargine,
insulin aspart, and diclofenac (34.4%, 25.0%, and 9.4%, respectively).
The most common route of injection was the subcutaneous
route (77.4%).
DISCUSSION

Evaluation of the drug prescribing pattern in the Family Medicine and
Community Health Clinic at Sultan Qaboos University Hospital showed
that most of the WHO prescribing indicators were within the optimal
values set by the WHO (Table 2). A comparison between our data and
the WHO geographic regions is shown in Table 4. By looking into the
Eastern Mediterranean region, to which Oman belongs, our data show
that the Family Medicine and Community Health Clinic has three better
prescribing indicators (percentage of encounters with antibiotics,
percentage of encounters with an injection, and percentage of drugs
prescribed by generic name) compared to the regional data. However,
one indicator (percentage of drugs prescribed from the EDL) has lower
value in our study compared to the Eastern Mediterranean region.

The average number of drugs per encounter in our study (2.82)
was within the optimal range (≤3). It was similar to the Eastern
Mediterranean region data (2.7) and also to other individual studies
done in the region such as Kuwait (2.9), Jordan (2.93), and Pakistan

Table 4: Comparison of the WHO core prescribing indicators between the study and the WHO geographic regions [14]

Prescribing indicator

Our study

Latin America

Europe

Africa

Eastern Mediterranean

South East Asia

West Pacific

Average number of drugs per
encounter
Percentage of encounters with
antibiotics
Percentage of encounters with
an injection
Percentage of drugs prescribed
by generic name
Percentage of drugs prescribed
from the essential drug list

2.82

1.9

2.1

2.6

2.7

2.4

2.8

7.6

13.2

18.7

28.4

27.1

9.7

27.1

13.3
80.1
40.4

WHO geographic region*

37

67.3
71.4

40.9
38.3
59

45.9
65.1
89

53.6
57.1
90.8

47.9
44.7
77

50.8
66.5
75.5
42
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(2.83) [4,7,8]. This indicator gives an idea about polypharmacy in a
health-care setting which has implications on drug’s adverse effects,
drug interactions, and patient’s compliance. Reports from different
parts of the world yield different values for this indicator because
it is affected by the availability of clinical guidelines, disease burden,
marketing pressure, patients’ demographics, cultural beliefs, and
physician’s competency [9].

Antibiotics were prescribed in 13.3% of the encounters, which is within
the WHO optimal level (≤30%). This was lower than all other WHO
geographic regions shown in Table 4. This might reflect the awareness
of prescribing doctors about rational antibiotic prescribing and also
the nature of presenting conditions to the clinic. Other studies done
in the region showed a higher level of antibiotic prescribing (39.1%,
52.1%, and 51.5% in Kuwait, Iran, and Pakistan, respectively) [4,7,9].
It is well documented that irrational use of antibiotics might lead to
the development of antibiotic resistance resulting in more hospital
admissions due to infections and thus increasing the cost of
management.

The percentage of encounters with an injection in our study was 7.6%,
and this is within the optimal WHO value (≤10%). The injectable drugs
in our study were mainly insulin preparations, and this might reflect
the burden of diabetes in our population. The percentage of encounters
with an injection in our study was close to the South East Asia region
data and lower than all other regions. The studies from Egypt, Jordan,
and Kuwait showed 9.9%, 8.1%, and 9.1% encounters with injections,
respectively [7,8,10]. In general, excessive use of injections is not
recommended as it increases the risk of acquiring infections such as
hepatitis B and HIV, the cost of injectable drugs is higher than the oral
formulation, and it requires supervision by skilled health-care personnel.

Only 80.1% of the drugs were prescribed by generic name which is lower
than the 100% optimal level set by the WHO. In fact, none of the WHO
geographical regions reached the 100% optimal level (Table 4). The Eastern
Mediterranean region was lower than our value (57.1%). In contrast, a
study conducted in India showed that the majority of drugs (92.07%)
were prescribed by the brand name [11]. Drugs prescribed by brand
name in our setting were mainly those which contain drug combinations
and dermatological preparations. In general, the Family Medicine and
Community Health Clinic utilizes an electronic prescribing system in
which almost all of the drugs are registered as generic name. Although the
WHO recommends prescribing generic drugs for the sake of safety and
better communication between health-care providers, there are several
factors that affect the prescribing of generic drugs including physician’s
beliefs, pharmaceutical companies pressure, and the lack of guidelines
and policy for implementation of generic prescribing [9].
The WHO EDL contains a list of well-established drugs with clear
clinical use and lower cost than newer drugs [12]. Our data revealed
that only 40.4% of drugs were prescribed from the WHO EDL. This is
lower than the optimal WHO value (100%) and lower than all other
WHO geographic regions (Table 4). This could be explained partly that
the Family Medicine and Community Health Clinic is a university health
center which provides branded medications for most of the conditions.
Possibly, a higher value would be obtained from the setting of health
centers in the general community. Low EDL prescribing in other studies
was attributed to several factors, including the lack of enforcement,
inadequate distribution of EDL, the influence of drug representatives,
and inadequate sensitization among health workers [13].
CONCLUSION

Our data showed that most of the WHO core prescribing indicators in the
Family Medicine and Community Health Clinic were within the optimal
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range. These indicators are used as a benchmark for rational drug
prescribing and as objective measures to describe drug use patterns
in health-care facilities of the country thus enabling policy‑makers to
monitor the quality of drug prescribing and develop clinical practice
guidelines for rational drug prescribing.
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