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ABSTRACT

Background

The Family Physician and Referral System was piloted in Mazandaran and Fars provinces, Iran in 2012. The goal
of this program was to improve the provision of health services including medication prescription.

Objective

This study aimed to determine the trends in antibiotic prescribing in outpatient before and after implementation of
the Family Physician and Referral System in Babol, Iran from 2010 to 2018.

Methods

In this retrospective study, all prescriptions of urban family physicians in Babol, which were registered in the
database of the Health Services Insurance Organization of Mazandaran province, were included. The trends of
average number of items per prescription, percentage of antibiotics per prescription, frequency of antibiotic
groups, and cost of antibiotics were calculated using SQL Server and IBM SPSS version 22.

Results

The average number of items per prescription was found to be 3.4+1.82, and 2.8+1.60, and percentage of
antibiotics per prescription was 49% and 32% in 2010 and 2018, respectively. The most prescribed antibiotic
groups were penicillin (54.8%) and cephalosporin (39.9%). Amoxicillin 500mg capsules (13.1%), metronidazole
250 mg (10.2%), and ciprofloxacin 500 mg (8.2%) were the most prescribed antibiotics. Also, the mean cost of
prescriptions containing antibiotics compared to the total prescriptions had decreased from 22% in 2010 to 5.5%
in 2018.

Conclusion

The pattern of medication prescription especially antibiotics, improved after the implementation of the Family
Physician and Referral System. Due to the positive impact of the Family Physician and Referral System on
medication prescription by physicians, we recommend the implementation of this program in low and middle-
income countries.
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INTRODUCTION
Antibiotics are one of the most effective and widely used

According to the statistics, antibiotics are the most
prescribed and used drugs in Iran (10). The total annual

groups of drugs for treatment of diseases. Despite the
benefits and widespread use, their inappropriate and
irrational prescription causes antibiotic resistance, increase
duration of treatment and recovery, increase mortality, and
finally, they impose various costs on the health system and
society (1, 2). More than 235 million doses of antibiotics are
consumed in the world every year (3). Germany spent
about 772 million euros to produce antibiotics, however,
more than half were used inappropriately and irrationally in
2012 (4). At least 25,000 and 70,000 deaths is reported
each year due to antibiotic resistance in Europe and the
United States, according to the Centers for Disease Control
and Prevention (CDC) (5-8). Antibiotic resistance was
responsible for at least 3.2 million extra hospitalization days
and 38481 deaths in Thailand (9).

expenditure of antibiotics in Iran is between 1200 to 1800
billion Rials and the consumption of antibiotics is equal
almost to the total consumption in Europe (3, 11). The
previous studies in Iran have demonstrated that 51-59% of
medications prescribed by general practitioners are
antibiotics (3, 12-15). Improving the pattern of prescribing
and consuming drugs, especially antibiotics, as well as
reducing the costs of their consumption, is one of the most
important goals and tasks of health managers and policy
makers (16). Given the effective performance of the Health
System Reform Plan, in particular the Family Physician and
Referral System, world health organization (WHO)
considers this project as the global effort to improve the
quality, effectiveness, equity, and cost reduction in the
health care(17). Therefore, most of high and middle income
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countries, including China, Canada, Switzerland, Norway,
the United Arab Emirates, and Saudi Arabia, have made
reforms such as implementing the Health System Reform
Plan and Family Physicians Program. Timely and
consistent access to family physicians, reducing
unnecessary referrals, improving rational use of drugs, as
well as improving treatment methods and patient
satisfaction are among the advantages of this reform (18-
23). The Ministry of Health and Medical Education
(MoHME) in Iran implemented the urban Family Physician
and Referral System as one of the major reform in the
Iranian health system in 2012 (24, 25).

This program was implemented to improve disease
prevention, diagnosis, treatment, improve quality of life,
access to healthcare, and provide a model for rational
prescription of drugs (26-28). Despite the important role of
general practitioners in providing healthcare to patients,
they received fewer resources and facilities compared to
specialists. Therefore, the Family Physician and Referral
System created strategic reforms in the Iranian health
system(29, 30). In addition, the family physician program
has developed a framework for medication prescription that
has had a great impact on improving the rational
prescribing and use of medications(31, 32). This reform
was firstly piloted in Mazandaran and Fars, the north and
south provinces in Iran with three and four million
population in 2012.

The results of a study, which was conducted in the US
during 2011-2015, showed that the prescribing antibiotics
in outpatient and inappropriate prescribing of antibiotics
decreased by 2.1% and 3.9%, respectively after
implementing a monitoring program(33). One of the best
ways to determine the medication prescription pattern is to
evaluate physicians' prescriptions. In our knowledge, this is
the first study in antibiotic prescribing to examine the trends
among outpatients before and after implementation of the
urban Family Physician and Referral System in a middle
income countries such as Iran (11, 15, 34, 35). Therefore,
the aim of this study was to investigate the trends in
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Figure 1: The Percentage of Prescribed antibiotics and

antibiotic prescribing among outpatients before and after
implementation of the urban Family Physician and Referral
System in one of the largest cities of Mazandaran province,
Iran.

METHODS

Study area and population

This is a retrospective study which was conducted in 2020
in Babol, Iran. All prescriptions of urban family physicians in
Babol, which were registered in the database of the Health
Services Insurance Organization of Mazandaran province,
were included in the study. The prescription ID, patient
insurance code, drugs generic code, humber and cost of
prescribed medications were extracted from the database.
Antibiotics were classified into ten groups based on the
American hospital formulary service (AHFS-Class)(36).
Statistical analysis

SQL Server was used to analyze the data after extraction
from the database of the Health Services Insurance
Organization. The trends of the average number of items
per prescription, percentage of antibiotics per prescription,
frequency of antibiotic groups, and cost of antibiotics were
calculated by SQL Server 2019 Express Edition and IBM
SPSS version 22.

Results

In total, 4,284,171 prescriptions and 13,625,842
medications prescribed by urban family physicians were
investigated. The average number of items per prescription
and percentage of antibiotics per prescription were found to
be 3.1+1.74 and 41.54%=+5.61, respectively. The highest
(49%) and lowest (32.07%) rates of antibiotic prescribing
were reported in 2010 and 2018. The highest (3.4
numbers) and the lowest (2.8 numbers) average number of
items per prescription were reported in to 2010 and 2018,
respectively. The results showed that the percentage of
antibiotics and the number of items per prescription has
decreased from 2010-2018 (Figures 1, 2).
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Figure 3: The most frequently prescribed antibiotic classes
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Figure 4: The most frequently prescribed antibiotics
Proportion of the total cost of prescribed antibiotics has lowest and highest cost of prescribed antibiotics were in
decreased from 2010 (22% of total costs of medications) to 2011 (8,616,913,691 IRR) and 2016 (19,485,536,932 IRR),
2018 (5.5% of total costs of medications). Furthermore, the respectively (Figures 5, 6).
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Figure 5: Proportion of the cost of prescribed antibiotics to the total cost of medications
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Figure 6: The price of prescribed antibiotics

DISCUSSION

In this study, more than four million urban family
physicians’ prescriptions have been investigated. The
average number of items per prescription, percentage of
antibiotics per prescription, frequency of antibiotic groups,
and the proportion of the total cost of prescribed antibiotics
have decreased after implementation of the urban Family
Physician and Referral System. Penicillin, cephalosporin,
miscellaneous antibiotics, quinolones, and aminoglycosides
were the most frequently prescribed classes of antibiotics.
Additionally, amoxicillin 500-mg capsules, metronidazole
250-mg, and ciprofloxacin 500-mg were the most frequently
prescribed antibiotics.

We found that the average number of items per
prescription was decreased by implementing Family
Physician and Referral System. Similar to this study,
Khadivi et al (37) (2014) retrospectively assessed the
number of prescriptions per year before and after
implementation of rural family physician program in health
centers of Isfahan from 2004 to 2011. Their findings
showed that the mean number of medications per
prescription decreased from 4.27 to 4.11 following rural
family physician program. According to the executive
instruction of the family physician program, there are some
restrictions on prescribing medications. Based on these
restrictions, the average number of items per prescription
by each family physician should not be more than 2.5,
otherwise, according to the instruction No. 02 of the
Ministry of Health and Medical Education (MoHME) of Iran,
they would be subject to deductions(32, 38). It seems that
this restriction has been effective in reducing the average
number of items per prescription. In contrast with our
findings, the results of another study within the WHO
African region showed that the average number of items
per prescription increased from 2.2 in 2006 to 5.6 in
2015(39). The implementation of urban Family Physician
and Referral System and improving of the policies and
prescription in the Mazandaran province could be one
possible reason of this discrepancy.
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17,290,868,190

14,584,600,511

2015 2016 2017 2018

The mean of antibiotics percentage per prescription by
urban family physicians was 41.5%+5.61, which is lower
than overall mean of antibiotic prescribing in Iran (50%)(3)
and higher than recommended standard by WHO
(30%)(40). According to our results, implementation of the
urban Family Physician and Referral System in
Mazandaran province has decreased the mean of
antibiotics percentage per prescription. The results of a
study conducted in Kerman province showed that the trend
in antibiotic prescribing decreased from 44% in 2010 to
39% in 2015(41), which is consistent with our findings. The
most important identified causes of antibiotic prescription
reduction are continuing medical education and improving
the knowledge of pharmacists, physicians, and patients
about the irrational antibiotics prescribing. In contrary to our
findings, Asenso Ofori(39), reported that the trend of
antibiotic prescribing increased from 33.7% in 1995 to
62.8% in 2015 in African countries. It seems that aging,
epidemics, and the lack of effective monitoring and
surveillance programs such as family physician program
could increase antibiotics prescribing.

In our study, penicillin and cephalosporin were identified
as the most widely prescribed groups of antibiotics.
Consistent with these findings, the results of previous
studies in Iran and other Asian and European countries
showed that penicillin and cephalosporin are the most
frequently prescribed antibiotic classes (30, 42, 43). A
possible reason for high utilization of broad-spectrum
antibiotics might be physicians' mindset, assuming that the
broad-spectrum antibiotics are the best treatments to cure
many infections. In fact, they rely on empirical treatment,
instead of waiting for a laboratory test results(43).
Therefore, it is recommended that physicians prescribe
antibiotics based on laboratory test results.

In our study, the most frequently prescribed antibiotics
were amoxicillin 500-mg capsules, metronidazole 250-mg,
ciprofloxacin 500-mg, and cefixime 400 mg, and clidinium-c
tablets. The results of some studies in Iran showed that the
amoxicillin, ciprofloxacin and cefixime were the most
common prescribed antibiotics(10, 44). The highest rates of
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prescribed antibiotics are amoxicillin, ciprofloxacin and
metronidazole in Cameroon and Ethiopia(45, 46). It seems
that the main reason for prescribing these antibiotics is the
inclusion in the class of broad-spectrum antibiotics.
According to our findings, the cost of prescribed antibiotics
by family physicians increased from 2010 to 2015. These
findings are consistent with another study conducted in
Kerman, Iran. Although the cost of antibiotics has been
recently increased(41), proportion of the total cost of
prescribed antibiotics shows a reduction from 22% in 2010
to 5.5% in 2018. This is lower than the average cost (28%)
which reported in Iran(47).

The results of this study indicate that, despite rising
antibiotics prices alongside with economic crises, the urban
family physician program has been effective in reducing
antibiotics prescription. The Ministry of Health and Medical
Education (MoHME) of Iran has developed a framework for
prescribing antibiotics, which has had an effective impact
on reducing the prescription of antibiotics through a
punitive mechanism(32, 38).

Strengths and weaknesses

This study would appear to be one of the first studies to
investigate the effect of urban Family Physicians Program
and Referral System on antibiotic prescribing in Iran. We
reviewed more than four million prescriptions of urban
family physicians. These prescriptions are related to the
Iranian Health Services Insurance Organization, which is
one of the two main insurance organizations in the country.
Further studies are recommended to investigate the
prescriptions in other insurance organizations before and
after the Family Physician and Referral System
implementation. The findings of our study may be beneficial
to health ministry, insurance organizations, as well as
health policymakers in different countries in order to
promote the quality and quantity of medication prescription.
Conclusion

In this study, we found that the urban Family Physician and
Referral System could be considered a crucial reform in the
Iranian health system given the decreasing trend of the
average number of items per prescription, percentage of
antibiotics per prescription, frequency of antibiotic groups,
and the proportion of the total cost of prescribed antibiotics.
According to the results of the study, the antibiotic
prescribing after implementation of the urban Family
Physician and Referral System is lower than the overall
mean of antibiotic prescribing in Iran and still higher than
most European and even African countries. Due to the
success of urban Family Physician and Referral System in
reducing the medications prescribing, especially antibiotics,
we suggest to implement this program in countries where
family physician program have not yet been implemented.
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