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Evaluation of medicine prescription pattern using World Health
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INTRODUCTION

Although drugs

are not the only

ABSTRACT

Objective: The objective was to quantify the specialists’ prescription pattern in Iran and
to point out the prescribing behavioral differences among several specialties.

Methods: A retrospective cross-sectional study was carried out on the claim data. National
prescription data were obtained on the basis of the claims that the pharmacies submitted
to the insurers during | year period of the study. More than 85 million prescriptions were
analyzed using “Rx-Analyst” software that is designed and applied by National Committee
of Rational Use of Medicines in Iran. Specified medical specialties were considered and the
World Health Organization prescription indicators were used to evaluate the physicians’
prescribing behavior.

Findings: Average items per prescription were ranged from 3.68 in cardiologists’ to 2.06
in dermatologists’ prescriptions. The highest and the lowest mean price were belonged to
neurologists’ and ophthalmologists’ prescriptions, respectively. In addition, 45% of patients
received antibiotics, 41% of patients received injectable form of drugs, and 23% received
corticosteroids.A high tendency toward prescribing corticosteroids and antibiotics as well
as an injectable form of medicines was observed among general physicians.

Conclusion: There is an inevitable need to improve prescription habits among different
specialties, especially among general practitioners. This causes the policymakers to put more
emphasis on priorities such as continuous education.

Keywords: Medical specialty; prescribing pattern; rational drug prescription; World
Health Organization prescribing indicators

efficacy and sufficiency of therapeutic interventions.
Rational drug utilization means that each individual

therapeutic ~ receives the right medicine, in an adequate dose for

interventions, which provide a desirable health level,
rational use of them plays an important role in the
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an adequate duration, with appropriate information
and follow-up treatment, and at an affordable cost.!"

Some examples of irrational prescription are over- and
under-prescribing, polypharmacy, no indicated drug
prescription, unreasonable use of expensive medicines
and inappropriate use of antibiotics.*® In addition
to high cost of treatment, inappropriate prescribing
causes ineffective, unsafe treatment, exacerbation
or prolongation of illness, distress, and harm to the
patient.”
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Like other countries, inappropriate use of drugs
due to irrational prescription practices is a common
problem in Iran, and requires being concisely
controlled.®

Due to the high cost of inappropriate use of drugs,
developing countries face more problems because of
the limited economic resources and lack of organized
drug policy."!

In order to improve the prescription quality and
rational prescription pattern promotion there is
an inevitable need to investigate the factors that
affect doctors’” prescription patterns.'!  Studies
have shown that there is a correlation between
prescription patterns and gender, age, educational
status, work experience, economic situation, and
physician’s specialty.! Defining drug prescription
and consumption pattern provides advantageous
feedback to prescribers in order to improve their
prescribing behavior. Prescription analyzing studies
help the policymakers to set the priorities to promote
the rational use of medicines nationwide.!

This study aims to quantify the current situation
of drug use pattern in correlation with prescribing
behavior of physicians based on their different
specialties.

METHODS

A retrospective cross-sectional study was carried out
on prescription data collected during the year 2011.
Physicians’ prescription data were obtained from the
insurance organizations, based on the claims that the
pharmacies submitted electronically to the insurers.
Information were obtained including prescribing date,
physician specialty, and the prescribed items related
information such as dosage forms and the number
of medicines per prescription. The prescription
data were included in specifically designed data
management computer software called “Rx Analyst”.
Rx Analyzer (Noskheh-Pardaz; designed and applied
by National Committee of Rational Use of Medicines
in Iran) is professional software, which is designated
to accumulate and analyze the prescription data
considering the defined World Health Organization
(WHO) indicators. Using the mentioned software,
the population cumulative data and its related
analysis are available. The following indicators were
considered for evaluation of the prescription patterns
for physicians: (a) Average medicine items per
prescription (it has to be stated that each medicine
assumed as an individual item, for example, although
two items in one prescription may belong to the same
therapeutic class, they are counted as two different
individual items); (b) average price per prescription;
(c) proportion of prescriptions that includes at

least one injectable medicine; (d) proportion of
prescriptions that included at least one antibiotic
medicine item; and (e) proportion of prescriptions that
included at least one corticosteroid medicine item.
The following medical specialists were considered as
the sample population: General practitioners (GPs),
pediatricians, cardiologists, internists, gynecologists,
ophthalmologists, orthopedists, = ear-nose-throat
(ENT) specialists, general surgeons, neurologists,
psychiatrists, infectious diseases specialists and
urologists. Other specialties were excluded from the
survey due to their little amount of prescriptions in
comparison to the mentioned ones.

Inaccessibility to patients’ age and sex and also
disease diagnosis were introduced as the software
limitations. Therefore, the study was designed
based on the data that could be accessible using the
software, including number and type of prescribed
medicines and prescribers” medical specialty.

In this study, the indicators are reported as means
and proportions; since the entire population data is
collected, and the population is so large in size, there
is no standard deviation calculated by the software
because these parameters can be negligible in this
huge data.['”

RESULTS

More than 85 million prescriptions were analyzed
through this survey. The collected prescriptions were
mostly belonged to general physicians (57.51%),
pediatricians (4.97%), gynecologists (4.60%) and internists
(4.23%). Other specialists” prescription proportion were
almost close together (orthopedists’ 1.90%, dentists’
1.75%, ophthalmologists’ 1.74%, ENT specialists’
1.53%, neurologists’ 1.49%, cardiologists’ 1.38%,
psychiatrists” 1.35%, and general surgeons’ 1.33%).
Dermatologists (0.93%), urologists (0.90%), infectious
disease specialists (0.88%) and neurosurgeons (0.77%)
prescription proportion were <1%.

The mean items per prescription were 3.07
considering the total amount of prescriptions.
Furthermore, assuming each prescription as an
individual patient, 45% of patients received antibiotics,
41% of patients received injectable form of drugs,
and 23% received corticosteroids. Among all items
prescribed by physicians, dexamethasone ampoule
was the most frequently prescribed medication.
According to Table 1 which demonstrates top five
medicines prescribed by different medical specialties,
dexamethasone was accounted for 15.27% of GPs’
prescriptions as their most frequently prescribed
medicine [Table 1]. Dexamethasone was also observed
in top five prescribed medicines of several medical
specialties, but the rate was much lower than that
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Table 1: Top five medicines prescribed by different medical specialties in Iran in 2011

Medical specialty

Items prescribed the most

Percent of prescriptions including each item

General practitioner Ampule, dexamethasone 8 mg/2 ml 15.27
Tablet, adult cold 8.99
Capsule, amoxicillin 500 mg 5.97
Syrup, diphenhydramine compound 5.87
Vial, penicillin 6-3-3 5.86
Pediatrician Nasal drop, sodium chloride 0.65% 12.43
Syrup, diphenhydramine 12.5 mg/5 ml 10.42
Syrup, ketotifen 1 mg/5 ml 9.65
Elixir, acetaminophen 120 mg/5 ml 9.41
Syrup, pediatric grippe 8.03
Internist Capsule, omeprazole 20 mg 13.79
Tablet, metformin 500 mg 6.77
Tablet, clidinium-C 6.43
Tablet, ASA 80 mg (EC) 6.21
Tablet, metronidazole 250 mg 5.85
Neurologist Tablet, valproate sodium 200 mg 11.84
Tablet, citalopram 20 mg 10.88
Tablet, propranolol 10 mg 8.37
Tablet, ASA 80 mg (EC) 7.92
Tablet, alprazolam 0.5 mg 7.90
Cardiologist Tablet, ASA 80 mg (EC) 42.18
Tablet, metoprolol tartrate 50 mg 27.70
Tablet, losartan potassium 25 mg 22.22
Tablet, atorvastatin 20 mg 21.44
Tablet, nitroglycerin 2.6 mg (SR) 16.47
Psychiatrist Tablet, citalopram 20 mg 18.77
Tablet, clonazepam 1 mg 14.05
Tablet, valproate sodium 200 mg 12.44
Tablet, propranolol 10 mg 9.36
Tablet, alprazolam 0.5 mg 9.21
Surgeon Capsule, cephalexin 500 mg 10.34
Tablet, metronidazole 250 mg 9.90
Tablet, cefixime 400 mg 8.61
Suspension, magnesium hydroxide 8% 6.55
Tablet, ciprofloxacin 500 mg 6.10
Gynecologist Tablet, metronidazole 250 mg 15.12
Vaginal cream, clotrimazole 1% 12.34
Tablet, folic acid 1 mg 9.53
Capsule, mefenamic acid 250 mg 7.75
Capsule, cephalexin 500 mg 6.60
Dentist Capsule, amoxicillin 500 mg 52.28
Tablet, metronidazole 250 mg 31.67
Ampule, dexamethasone 8 mg/2 ml 22.73
Tablet, ibuprofen 400 mg 17.76
Vial, penicillin G procaine 800,000 units 8.51
Ophthalmologist Ophthalmic drop, fluorometholone 0.1% 26.71
Ophthalmic drop, betamethasone 0.1% 25.08
Ophthalmic drop, chloramphenicol 0.5% 24.74
Ophthalmic drop, artificial tears 0.5% 17.02
Ophthalmic drop, ciprofloxacin 0.3% 8.90
Dermatologist Capsule, azithromycin 250 mg 8.63
Tablet, loratadine 10 mg 8.21
Capsule, doxycycline 100 mg 8.02
Tablet, cetirizine 10 mg 5.81
Ampule, triamcinolone acetonide 40 mg/ml 5.70
Contd...
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Table 1: Contd...

Medical specialty Items prescribed the most Percent of prescriptions including each item
ENT specialist Ophthalmic drop, betamethasone 0.1% 12.51
Inhaler, fluticasone 10.41
Tablet, loratadine 10 mg 10.38
Tablet, cefixime 400 mg 9.24
Irrigation solution, sodium chloride 0.9% 7.51
Infectious disease specialist Capsule, omeprazole 20 mg 8.20
Capsule, azithromycin 250 mg 7.80
Tablet, cefixime 400 mg 7.32
Ampule, dexamethasone 8 mg/2 ml 6.52
Tablet, ciprofloxacin 500 mg 6.37
Urologist Tablet, ciprofloxacin 500 mg 12.12
Tablet, finasteride 5 mg 8.95
Tablet, ofloxacin 200 mg 8.14
Tablet, cefixime 400 mg 7.39
Tablet, hydrochlorothiazide 50 mg 6.29
Orthopedist Ampule, Vitamin D, 300,000 units 18.23
Ampule, methylprednisolone acetate 40 mg/mi 14.77
Tablet, calcium-D 12.03
Ampule, dexamethasone 8 mg/2 ml 11.20
Topical gel, piroxicam 0.5% 9.65
Neurosurgeon Ampule, methylprednisolone acetate 40 mg/ml 12.99
Capsule, gabapentin 100 mg 10.67
Ampule, dexamethasone 8 mg/2 ml 9.35
Ampule, Vitamin D, 300,000 units 9.35
Tablet, baclofen 10 mg 8.14

ASA=Acetyl salicylic acid, EC=Enteric-coated, SR=Sustained-release, ENT= Ear-nose-throat

of general physicians. About 3.31% of specialists’
prescription contained dexamethasone.

The most prevalent prescribed antibiotic was
amoxicillin 500 mg capsules (2.13% of specialists’
prescriptions and 5.97% of GPs’ prescriptions).

The variation between the averages items prescribed
per prescription is shown in Table 1. Average items per
prescription were ranged from 3.68 in cardiologists’ to
2.06 in dermatologists’ prescriptions. Table 2 shows,
the prescription pattern and the variation among
different physicians according to WHO indicators.

A wide variation among the mean price per
prescription is observed depending on physicians’
specialties [Table 2]. The highest and the lowest
mean price were belonged to neurologists’ and
ophthalmologists” prescriptions, respectively, with the
value of 160,341 and 21,620 Iranian Rials (6.27 and
0.85 United States Dollars, respectively); one Iranian
Rial equals to 0.0000391144 United States Dollars in
2011.

Antibiotics were mostly included in prescriptions
prescribed by dentists 89%, ENT specialists 52%,
general physicians 51%, infectious disease specialists
49%, gynecologists 48%, urologists 47%, general
surgeons 46%, pediatricians 44%, and dermatologists
41%. In other words, more than 50% of the patients

Table 2: Number of prescriptions, mean items
and mean price per prescriptions regarding
different medical specialties in Iran in 2011

Medical specialty  Number of Mean Mean
prescriptions  items per price per
prescription prescription
IRR USD
General practitioner 49,332,035 3.3 40,903 1.6
Pediatrician 4,267,479 2.77 32,640 1.3
Gynecologist 3,945,622 2.39 43,850 1.7
Internist 3,630,239 3.08 94,642 37
Orthopedist 1,631,094 2.55 39,932 1.6
Dentist 1,505,217 2.31 24178 0.9
Ophthalmologist 1,491,964 21 21,620 0.8
ENT specialist 1,309,517 2.76 47,567 1.9
Neurologist 1,275,022 2.96 160,341 6.3
Cardiologist 1,180,548 3.68 88,875 3.5
Psychiatrist 1,161,574 2.82 79,059 3.1
Surgeon 1,138,152 2.63 51,704 2.0
Dermatologist 799,019 2.06 45,039 1.8
Urologist 769,191 2.24 70,918 238
Infectious disease 754,775 3.09 72,111 2.8
specialist
Neurosurgeon 661,015 2.78 89,387 3.5

ENT=Ear-nose-throat, IRR=Iranian Rial, USD=United States dollar,
(1 IRR=0.0000391144 USD in 2011)

referred to dentists, ENT specialists and GPs received
at least one antibiotic, while for the patients who
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referred to neurologists, psychiatrists, cardiologists,
and ophthalmologists, this rate was <10% [Figure 1].

More than 50% of GPs’ and orthopedists’ patients
received at least one injection form of drug,
while <10% of psychiatrists’, cardiologists’ and
ophthalmologists’ prescriptions contained an injection
form of drug [Figure 1].

A rate of <10% of corticosteroid prescription
was observed among urologists, cardiologists,
ophthalmologists, gynecologists, and psychiatrists,
while orthopedists were the highest corticosteroid
prescribers (41%), followed by neurosurgeons (30%)
and GPs (27%) [Figure 1].

DISCUSSION

According to our findings, there is a significant
difference between prescribing behavior of physicians
depending on their specialties. This finding was also
revealed in other studies. ("

Considering the defined indicators, which are set by
WHO in order to assess the quality of prescription,
the results showed that except for the mean price per
encounter, GPs were among the top three physicians’
group who prescribed the most antibiotics,
corticosteroids and injection form of drugs. Frequent
prescription of above-mentioned categories may
suggest an increasing risk of inappropriate use of
medicines.[*1¢]

Although there are no defined standards regarding
prescription quality indicators available worldwide,
there is undoubtedly a correlation between the
number of items per prescription and increasing
risk of polypharmacy.*' In this study, the average
items per prescription was 3.07, which is higher
than those of Inner Mongolia (2.7), Beijing (2.63),
Guangdong (2.36), and Guangxi (1.95) provinces of
China. The average item per prescription was even
higher than those of Zimbabwe (1.3), Sudan (1.4), and
Palestine (1.3) as developing countries.'"'”! According
to other studies, this indicator ranges from 1.4 to
4.8 in developing countries and 1.3-2.2 in developed
countries.”)’ The contrast would be observed even
more significantly when comparing the average item
per prescription for ophthalmologists (2.06) as the
lowest one in Iran with the recommended value of
WHO (1.3-2.0).11 Since each item considered as an
individual-even if the therapeutic classes were the
same - the difference between the results may base on
the different calculation method used in this study.

There is some explanation for different specialties,
which prescribe numerous items per prescription.
For example, it is assumed that cardiologists, who
are accounted for the highest item prescribing per
prescription, prescribed more items because normally
their patients are seriously sick, and they are more
complicated due to their underlying diseases.*'!

On the other hand, general physicians are the first
healthcare professionals to whom patients refer

Pediatricians | 22 |13 |:.:-:44-:.:.:
Gynecologists | 19 3:-:-::48:-:-:-
Internists | 26 | 15 -:::28-: "
Dentists 33 25  aialeiilelii89-iariiaiiiars
Ophthalmologists 1447 9:
Orthopedists 60 41 a1
ENT specialists | 28 23 ciaib2an
Neurologists | 24 15 6
General Surgeons | 26 | 13 |1:i: i
"""" %Injectabels
Psychiatrists | 723 %Corticosteroids
Cardiologists |7 45 2 %Antibiotics
Urologists | 23 |9 -:::::47-::::
Dermatologists | 15 = 17 |-:-:-49:-:-:
Infectious disease specialists 34 22 |I-ioi-A9-iel-
Neurosurgeons 43 -7
General Physicians 50 SERIEH IR
0 50 100 150 200

Figure 1: Percentage of prescriptions containing main indicator medications regarding different medical specialties in Iran in 2011
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and as a result they face numerous patients and a
huge variety of illnesses as well.?! But still, the high
number of medicine per GPs’ prescription suggests
that further effort is needed in order to evaluate
and improve the general physicians’ prescribing
habits.

In this study, the ratio of antibiotic used per
prescription was 45%, which is higher than what is
recommended by WHO (no higher than 30%). It was
lower than Nigeria (72.8%), Zimbabwe (58%) and
close to Laos (47%), and Sri Lanka (47%), but higher
than in Yemen (24.6%) and Saudi Arabia (20%)./'!18!

The percentage of dentists’ prescription, including
at least one antibiotic was significantly higher than
other specialists and general physicians, but it has to
be stated as an explanation that they are permitted to
prescribe a limited list of medicines, which are mostly
analgesics and antibiotics.

It was expected for specialists, especially for
infectious diseases specialists to prescribe more
antibiotics comparing to other physicians, but as
it was reported by the results, general physicians
were tended to prescribe more antibiotics than
infectious diseases specialists. This might be an
evidence of excessive prescription of antibiotics by
general physicians, which may cause irrational use of
antibiotics and may result in antibiotic resistance as a
threat to human health globally."™ This suggests that
still further management and regulatory by health
policymakers are needed to prevent the excessive use
of antibiotics.

The results showed that 41% of patients received
injection form of drugs; this is much higher than what
WHO recommends (1%),""! but close to Hogerzeil’s
findings in Uganda, Sudan and Nigeria (36-48%).0'"

The results of the current study showed that GPs
prescribe more injection form of drugs comparing
to other physicians. Considering the fact that
unnecessary injections result in wasting medical cost,
medical staff, time, and medical equipment, there
is a concise monitoring system needed to reduce
these economic consequences. Irrational use of
injection form of drugs increases the risk of infection
by viruses, like hepatitis C and AIDS; therefore,
improving the prescribing habits, especially among
GPs may help improving the public health levels and
healthcare facilities in long-term.['"1¢l

Regarding the results, GPs also prescribed a high
amount of corticosteroids. Although orthopedists and
neurosurgeons tend to prescribe more corticosteroid
than GPs, GPs’ corticosteroid prescription seems more
irrational due to the large amount of dexamethasone
recorded in their prescriptions (15.27%).

Based on what the results revealed in this study,
there is an inevitable need to improve prescription
habits among different specialties, especially GPs.
This causes the policymakers to put more emphasis
on priorities such as continuous education™?! and
supporting the researches concerning the current
situation assessment and prescription analysis.
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