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ABSTRACT
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Background: Corticosteroids are widely used in many medical problems; therefore, they are easily
available in all types of pharmacies. Because of their dramatic response and different available
formulations, the non-prescription use of these drugs is high, even though there are many side effects
related to their use. The present study evaluates and compares the data reported by FDA, main
health insurance organizations and pharmaceutical companies that distribute the corticosteroids.
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Methods: This descriptive correlational, cross-sectional study was designed to assess the prevalence,
distribution pattern, per capita prescription and non-prescription consumption of 11 high-consumption
corticosteroids in private and public pharmacies of Khuzestan province throughout 2016.
Results: The results indicated that the highest distribution of corticosteroids is related to private
pharmacies. Among the cities of Khuzestan, the highest rate of non-prescription use of corticosteroids
was in Haftkel city, and the lowest was in Andika city. Among the drugs, prednisolone 5 mg tablets
and dexamethasone 5 mg tablets have the highest per capita prescription and non-prescription
consumption in Khuzestan province, respectively.
Conclusion: According to the results of this study, the per capita consumption of corticosteroids is
high, and the pharmacies seem to dispense these drugs widely. Therefore accurate recording of the
distribution and dispense of corticosteroids by FDA on a monthly and annual basis is crucial. It is
necessary to increase the supervision of drug companies that provide the supply of corticosteroids.
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Introduction
Misuse of drugs is a global problem and self-medication
is increasing all over the world (1). According to recent
global statistics, the prevalence of self-medication is
2-3%, while in Iran, 10-15% of drugs are used without
physician’s order, and among them, painkillers, eye
drops, antibiotics and corticosteroids are known as a most
commonly used drug (2, 3) .
Some important risk factors for drug misuse which is
identified in various studies include keeping medicine at
home, ignorance of the dangers of self-medication, poor

awareness towards side effects, symptomatic treatment of
disease, pharmacies’ malpractice, the inefficiency of health
insurance in financing treatment and Low cost of drugs
(3). Corticosteroids are commonly used in the treatment
of various inflammatory disorders, autoimmune diseases,
asthma, allergic reactions and some malignancies (4).
But the adverse effects are relatively high, e.g. Cushing’s
syndrome (5), suppression of immune system (6), cataract
(7), hyperglycemia (8), and ultimately increasing the cost
of treatment in general. The poor awareness towards their
chronic side effects along with their good availability in
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pharmacies and their prompt and dramatic response, are
some reasons for the rather high misuse rate of these
agents. It is necessary to plan to limit the excessive use of
these drugs (9).
According to relevant statistics, the average drug
prescription in Iran is twice the current international
standard, and corticosteroid consumption increased from
13% to 23% between 2005 and 2010 (10).
There are various statistics on non-prescription sales of
corticosteroids in local pharmacies in different countries.
According to a survey in Sao Paulo, Brazil in 2010,
over-the-counter (OTC) sales of corticosteroids in local
pharmacies were 65% (11). However, in Iran, the exact
amount of these statistics is not available.
In this study, per capita consumption, pattern of distribution
and dispense of 11 commonly used corticosteroids in
pharmacies supervised by Food Drug Administration
of Ahvaz Jundishapur University of Medical Sciences
through the year of 2016. The present study evaluates and
compares the data reported by FDA, main health insurance
organizations and pharmaceutical companies that distribute
the corticosteroids.
To the best of our knowledge, this present is the first study
to examine the data of sales from drug distributors and
insurance organizations to estimate the non-prescription
sales of corticosteroids in Iran.
Methods
An open, cross-sectional drug use evaluation study, evaluates
and compares the distribution, dispense and consumption
pattern of 11 corticosteroids in private, governmental
pharmacies and health centers in 17 cities under the
supervision of Ahvaz Jundishapur University of Medical
Sciences FDA in one year (2016).
This study was approved by the Ethics Committee of
Ahvaz Jundishapur University of Medical Sciences (code
IR.AJUMS.REC.1396.937).
The most widely used corticosteroids in 2016 were selected
based on Iran pharmaceutical statistics (2016) reported by
Iran Food and Drug Administration (Betamethasone 0/5
mg Tab, Betamethasone 4 mg/ml Amp, Betamethasone
LA Amp, Clobetasol propionate Ointment, Clobetasol
Propionate Cream, Dexamethasone 8 mg/2 ml Amp,
Dexamethasone 0/5 mg Tab, Prednisolone 5 mg Tab,
Prednisolone 50 mg Tab, Triamcinolone Acetonide 40 mg/
ml Amp, Methylprednisolone 40 mg/ml Amp).
The cities were Mahshahr, Izeh, Andimeshk, Ramhormoz,
Masjed Soleyman, Dasht-e Azadegan, Karun, Bagh-e Malek,
Bavi, Omidiyeh, Ramshir, Andika, Hendijan, Hoveyzeh,
Lali, and Haftkel. The population each was obtained from
the Statistical Center of Iran. The number of physicians in
each city was obtained from the Medical Council of Iran and
the number of governmental and private pharmacies in each
city was obtained from the Food and Drug Deputy of Ahvaz
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Jundishapur University of Medical Sciences.
22 out of 45 pharmaceutical companies provided the
supply of these pharmacies in terms of the eleven selected
corticosteroids. The amount of sale, most distributed and
bestselling corticosteroids were obtained and compared.
The data of prescribed corticosteroids by physicians in each
city were obtained from the major insurance organizations
(Tamin and Salamat).
The gathered data was sorted and analyzed to provide the
following outcomes:
• The per capita prescriptions of each corticosteroid in
different cities of Khuzestan Province, calculated by
dividing the number of corticosteroids prescribed by the
healthcare professionals in each city by the population
of each city
• The distribution pattern of corticosteroids from drug
companies to pharmacies
• The per capita sale amount of each corticosteroid
• The estimated amount of non-prescription sale rates
of each corticosteroid in all cities by subtracting the
number of drugs prescribed by physicians from the
whole corticosteroids bought by a pharmacy from drug
distributing companies.
Data underwent descriptive statistical analysis. All collected
data were analyzed using SPSS 21.
Results
According to Table 1, Triamcinolone Acetonide 40 mg/ml
Amp, among private pharmacies and dexamethasone 0.5
mg among governmental pharmacies had the highest rate of
corticosteroid distribution pattern.
Table 1. Distribution pattern of corticosteroids based on the population
of cities in the governmental and private pharmacies of Khuzestan
Province (%).
%
Distribution pattern
in
Governmental
Pharmacies

Drug name

Distribution pattern
in Private
Pharmacies

Triamcinolone Acetonide
3.58
40 mg/ml Amp

96.42

Dexamethasone
8mg/2 ml Amp

3.87

96.13

Prednisolone 5 mg Tab

4.88

95.22

Methylprednisolone
40 mg/ml Amp

5.99

94.01

Prednisolone 50 mg Tab

6.04

93.96

Clobetasol propionate Oint

6.93

93.07

Betamethasone
4mg/ ml Amp

8.46

91.54

Betamethasone LA Amp

11.54

88.46

Clobetasol
Cream

11.99

88.01

20.83

79.17

Dexamethasone 0.5 mg Tab 32.22

67.78

Propionate

Betamethasone 0.5 mg Tab

Tab; Tablet, Amp; Ampoule, Oint; Ointment.
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Table 2 describes the per capita distribution of drugs based
on population of Khuzestan province and the number of
pharmacies in each city.
Per capita distribution shows that the highest per capita
distribution was for dexamethasone 0.5 mg tablet and the

lowest that was for Clobetasol propionate cream. While,
the highest and lowest per capita distributions based on
population of Khuzestan province was for Triamcinolone
Acetonide 40 mg/ml Amp and Clobetasol propionate cream,
respectively.

Table 2. Distribution pattern of corticosteroids based on the population of cities in the governmental and private pharmacies of Khuzestan Province (%).
Per capita distribution

Per capita of prescription

population

pharmacies

population

Betamethasone 0.5 mg Tab

0.24

1191.53

0.0777

0.0973

190.9671

Betamethasone 4mg/ ml Amp

0.21

1215.37

0.1483

0.0301

364.5873

Betamethasone LA Amp

0.24

1827.97

0.1537

0.1111

386.7541

Clobetasol propionate Oint

0.0185

127.76

0.0150

0.0036

37.0790

Clobetasol Propionate Cream

0.0082

62.21

0.0078

0.0025

19.2545

Dexamethasone
8mg/2 ml Amp

0.3140

2056.7072

0.2633

0.0388

647.0736

Dexamethasone 0.5 mg Tab

2.3292

7106.9740

0.718

0.9722

176.5262

Prednisolone 5 mg Tab

0.2545

1067.6291

1.4770

0.2147

3631.7008

Prednisolone 50 mg Tab

0.0124
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0.1379

0.0188

339.1166

Triamcinolone Acetonide
40 mg/ml Amp

2.8320

11521.965

0.0387

0.0048

95.1597

Methylprednisolone
40 mg/ml Amp

0.6859

2489.4317

0.3277

0.0379

805.4455

Drug name

The highest per capita consumption of prescribed and nonprescribed drugs was prednisolone 5 mg and dexamethasone
0.5 mg, respectively. Clobetasol propionate cream had the
lowest per capita consumption.
Table 3 shows the cities with the highest and lowest per
capita distributions of prescribed and non-prescribed drugs

Per capita of Non- prescription

Per capita of prescribed drug
Number of physicians

based on the population of cities and per capita number of
drugs prescribed by each physician based on the number of
physicians. According to this table, the highest and lowest per
capita distribution of non-prescribed corticosteroids was for
Haftkel and Andika, respectively.

Table 3. Cities with the highest and lowest number of corticosteroids distribution among different cities of Khuzestan Province.

Drug name

Per capita of prescribed drugs based on cities
population

Per capita of non-prescribed drugs based on
cities population

Per capita of prescribed drug
based on Number of
physicians

Highest

Highest

Lowest

Highest

Lowest

Lali

Lowest

Betamethasone
0/5 mg Tab

Haftkel(0.3496)

Andika(0.0016)

Haftkel(0.0927)

Andika(0.0008)

Dasht-e
Azadegan

Betamethasone
4mg/ ml Amp

Karun(0.2550)

Andika(0.0126)

Hendijan(0.0516)

Hoveyzeh(0.0071)

bavi

Hoveyzeh

Betamethasone LA Amp

Karun(0.2550)

Andika(0.0103)

Izeh(1.4183)

Ramhormoz (-0.1654)

Dasht-e
Azadegan

Hoveyzeh

Clobetasol
propionate Oint

Masjed
Soleyman(0.0333)

Hoveyzeh(0.0030)

Haftkel(0.0138)

Hoveyzeh(0.0008)

bavi

Hoveyzeh

Clobetasol
Propionate Cream

Masjed
Soleyman(0.0209)

Hoveyzeh(0.0013)

Haftkel(0.0128)

Mahshahr(0.0010)

bavi

Hoveyzeh

Dexamethasone
8mg/2 ml Amp

Dasht-e
Azadegan(0.5121)

Andika(0.0184)

Ramhormoz(0.0946)

Andika(0.0030)

Dasht-e
Azadegan

Andika

Dexamethasone
0.5 mg Tab

Haftkel(0.5040)

Andika(0.0012)

Ahvaz(2.2582)

Ramshir(-0.0315)

Izeh

Hoveyzeh

Prednisolone 5 mg Tab

Ahvaz(2.5000)

Andika(0.0209)

Ahvaz(5.4208)

Bagh-e
Malek(0.0207)

omidiyeh

Andika

Prednisolone 50 mg Tab

Ahvaz(0.2312)

Andika(0.0006)

Ahvaz(0.4875)

Andika(0.0021)

bavi

Andika

Triamcinolone Acetonide
40 mg/ml Amp

Hoveyzeh(0.0850)

Andika(0.0026)

Haftkel(0.0138)

Mahshahr(0.009)

bavi

Hendijan

Methylprednisolone
40 mg/ml Amp

Ahvaz(0.6640)

Andika(0.0028)

Omidiyeh(0.3992)

Hendigan(0.0010)

ahvaz

Andika
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Discussion
The purpose of this study was to estimate the amount of
non-prescription corticosteroid sales from pharmacies in
Khuzestan province by collecting the data regarding the
amount of corticosteroids bought from drug distributors and
number of corticosteroids prescribed by physicians. The
results can help authorities to have more clear targets and
strategies in terms of supervision, surveillance and public
awareness towards corticosteroid use.
Although many great studies have discussed the prescription
patterns of corticosteroids or reasons for irrational prescribing
of these drugs in Iran, a thorough search of the relevant
literature yielded no related article for systemic steroids. In
terms of topical steroids, since some of them are on OTC drug
lists, the comparison did not provide useful interpretations
(12).
Controlling the non-prescribed use of corticosteroids is a
major concern of authorities and health care providers in
Iran. But with specific data from the centers providing these
drugs (mainly pharmacies), the committees that supervise
the rational use of drugs can have a better understanding.
Studies such as the present study can help identify the targets
for education and awareness, in addition to more focused
surveillance, stewardship and monitoring (9).
This study showed that drug distributers’ largest wholesale
customers, in terms of corticosteroids, are private pharmacies,
with pharmacies of Haftkel city being on top of the list.
Haftkel and Ahvaz also had the highest non-prescribed
corticosteroid use. Therefore, these two cities may need more
monitoring and stewardship tactics.
The non-prescribed corticosteroid consumption was low in
Lali, Andika, Ramshir and Bagh Malek. The authors believe
that this is due to the higher number of family physicians
per capita in these cities, compared to the other cities of
Khuzestan.
Comparisons of drugs in different cities showed that Haftkel
had the highest sales of over-the-counter corticosteroids
in its pharmacies compared to other cities such as Lali,
Hoveyzeh, Hendijan and Andika, which are all close in terms
of population.
Some previous great studies showed that the rational use of
drugs can be improved by educating and increasing patients’
knowledge by pharmacists (13, 14).
In Khuzestan, many educational sessions are held by
university of medical sciences, focusing on promoting the
rational use of drugs, for physicians. Meanwhile, surveillance
approaches by insurance companies and FDA monitoring for
physicians are performed to ensure appropriate treatment of
patients. But it seems that this strategy alone cannot control
the use of corticosteroids, since the non-prescription use of
these drugs is a major concern (15).
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According to the results of the study, the highest per
capita consumption of prescribed corticosteroids was for
prednisolone 5 mg tablet. Dexamethasone 0.5 mg tablet
had the highest per capita non-prescribed consumption. The
authors believe that educational sessions on dexamethasone,
for public, can be a good target.
In some other studies, it has been observed that the restriction
of public access to drugs (especially drugs with dangerous
side effects), public education in the rational use of drugs,
limitation of the number and type of the drugs stored in
homes, improving the quality of health services, increasing
public access to the service provider systems has been very
useful in reducing the rate of self-medication (16).
Chalker and colleagues’ study in 2005, compared the impact
of restrictive policies on non-prescription corticosteroids
in community pharmacies of Vietnam and Thailand. In
Vietnam, the increasing trend of corticosteroid use decreased
from 62% to 29% after the implementation of policies. In
Thailand, following the implementation of these policies,
the downward trend in non-prescription corticosteroid use
intensified, from 44% to 25% (17). Given the statistics of
this downward trend in non-prescription corticosteroid use in
these two countries, it can be implied that, by considering an
approach of restricting non-prescription corticosteroid drugs,
the rate of unnecessary use of these drugs would decrease.
Limitations of this study
• The data on prescribed corticosteroids were collected by
the records of two main insurance organizations (Tamin
and Salamat). Prescriptions covered by other insurance
companies were not included in this study, due to the lack
of compliance and response from their organizations.
However, this issue did not have a major influence on
the results since in 2016, due to national public health
insurance, all Khuzestan residents were insured by either
Tamin or Salamat insurance.
• It is known that some pharmacies depot the drugs they
buy from drug distributors; hence this supply can be a
bias in the results. This concept is weighty when drug
prices change frequently. In 2016, the price of drugs sold
by drug distributors did not alter significantly, therefore
the authors believe the results can be considered reliable.
According to the results of this study, the per capita
consumption of corticosteroids is high, and the pharmacies
seem to dispense these drugs widely. Therefor accurate
recording of the distribution and dispense of corticosteroids
by FDA on a monthly and annual basis is crucial.
It is necessary to increase the supervision of drug companies
that provide the supply of corticosteroids. The authors
believe that, by subtracting the number of drugs prescribed
by physicians from the whole corticosteroids bought by a
pharmacy from a drug distributing company, the amount of
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non-prescribed dispensing of the pharmacy can be roughly
estimated.
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