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Abstract

Background: In the health services, financial resources are limited. An important way to save and prevent resources from going to
waste is to use clinical guidelines.
Objectives: The objective of this study was to estimate the wasted cost as a result of ignoring clinical guidelines for a typical disease.
Methods: This cross-sectional study was performed in Fars province. 392 physicians were enrolled in this study and were asked to
write a prescription for a hypothetical patient with streptococcal sore throat. Prescriptions were priced and compared to standard
treatment costs and analyzed by SPSS software.
Results: Mean, median and mode of prescribed drugs in each prescription was 3.1, 3.0 and 3.0, respectively. Only 8.4% of the prescrip-
tions were in accordance with the clinical guidelines, and 12% had led to mistreatment. Usually, physicians with more experience
prescribed more expensive medications, and 45.5% of the total medication cost had gone to waste. About 5% of household drugs
are waste. Due to mistreatment, 2 patients developed acute rheumatic fever.
Conclusions: Waste of recourses and patients out of pocket payment was high, which reduces patient’s ability for obtain other
necessary healthcare services. Hence, training the physicians and developing clinical guidelines is an urgent necessity to prevent
resources from being wasted.
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1. Background

In the health services, resources (especially financial
resources) are limited, and health policy makers have to
prioritize their needs (1). The World Health Organization
reported that in some countries 20% - 40% of healthcare
expenditure is waste (2). The Organization of Economic Co-
operation and Development (OECD) has also reported that
one-fifth of the cost spen (3, 4). Wasting resources can be
divided into three areas: resource waste in the administra-
tive sector, in the operational domain and in the clinical
domain. In the last domain one major source of waste is
over medication (5).

Cost of drug is a concerning issue for both consumers
and governments. On the other hand, the National Health
Accounts (NHA) showed that a significant portion of these
resources is for medical costs, varying between 12% - 20%
over the years, depending on a country’s economic condi-
tion (6).

Surveys in various European, American and Asian
countries showed that due to inflation rate, the cost of

medication has increased over the years, and therefore the
share of medicines from GDP has also increased. These
countries are struggling with strategies, such as insur-
ance coverage, changing drug usage behavior, changing
the cost of medication based on prescription medications
(changing prescribing practices), changing insurance cov-
erage based on prescription drugs, use of Computerized
Physician Order Entry and other methods (7, 8). Amongst
these countries, drug costs in the United States had in-
creased during the years 2000 to 2010, but it decreased
from 17.8% to 15.2% between 2007 – 2016 (9). Research also
showed that the largest portion of treatment cost in Iran is
related to the cost of medicine, and people are most likely
to use medicinal products when they become sick (10).

Logical drug prescribing is defined as “patients receiv-
ing medicine according to their clinical needs, in doses
that meet their own individual requirements for a specific
period of time, at the lowest cost for them and their com-
munity” (11).

Streptococcal sore throat is one of the most common
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illnesses that affects approximately 2% - 10% of people
annually, which requires medical attention and use of
medication (12) . Failure to treat or mistreat can lead to
rheumatic fever and other complications that can result in
high medical cost and problems for patients as well as the
healthcare system (13, 14).

Due to high prevalence of this disease, the use of ex-
pensive medication, the prescription of additional med-
ication, and ultimately inaccurate prescription, could in
turn put a heavy burden of cost on the country’s healthcare
system as well as the patient.

The clinical guidelines help therapists to provide the
most effective and accessible treatment. The most effec-
tive treatment at the lowest cost for each disease should
be selected and used uniformly. Alternative therapies are
also included in these guidelines to help patients with dif-
ficulty or sensitivity to a specific medication.

Investigation various studies showed that 37% of those
who had referred to a doctor with a sore throat had strepto-
coccal sore throat (13). The statistics show that on average,
every Iranian catch cold or sore throat 3 - 6 times annually,
of which 37% are streptococcal sore throats, with an inci-
dence of 1 - 2 times per year per each person (15).

With respect to the population of Iran, if proper med-
ication is not prescribed, the imposed cost on the health-
care system will be high.

2. Objectives

This study was designed to evaluate the waste of cost
for treating streptococcal sore throat in Fars province.

3. Methods

3.1. Study Design

This cross-sectional study was performed in Fars
province. Sample size was calculated at 392, based on
the number of general physicians, specialists and sub-
specialists who work in Fars province (based on the data
published from Shiraz University of Medical Sciences in
2016 – 2564 person) and a 90% confidence interval. We did
not use informed consent.

3.1.2. Inclusion Criteria

General physician, specialist or sub-specialist who
worked in medical filed in Fars providence by excluding
gender differences and work experience. Participation in
this project was voluntarily.

3.1.3. Exclusion Criteria

Not willing to write any prescription

3.2. Case Presentation

The status of a patient who visit a physician by describ-
ing his/her disease in detail. Finally, with the diagnosis of
streptococcal sore throat, the doctor was asked to write a
prescription for the patient. The design and presentation
of the disease was done base on Nelson textbook of pedi-
atrics in collaboration with several faculty members of Shi-
raz University of Medical Sciences. Standard treatment of
the disease was also determined based on Nelson textbook
of pediatrics (3).

After collecting all the prescriptions, they were ap-
praised and summarized, and herbal, injectable, and non-
injectable items were identified. The correctness or incor-
rectness of the prescribed drugs was also determined by
comparing them with the standard treatment of the dis-
ease. All data were analyzed by SPSS version 21.

4. Results

In this study, 285 general physicians, 85 specialists and
22 subspecialists participated. The mean and median of
their work experience were 12.4 and 12 years with standard
deviation 8.8 years, respectively. The min and max work
experience were 0.5 and 35 years. The physician status is
presented in Table 1. The first three specialties that partici-
pated in this study were Anesthesiology, internal medicine
and pediatrician.

Based on standard treatment protocol, prescriptions
were appraised and compared with standard treatment
costs and if the proposed drugs were different from the
protocol, but reached the therapeutic goal, they were con-
sidered to be the correct treatment.

The mean, median, mode and number of prescribed
drugs in each prescription was 3.1, 3.0 and 3.0, respectively
with SD equal to 0.91.

The minimum number of prescribed drug was 1 and
maximum was 6 items. The frequency of prescription base
on number of prescribed drugs is shown in Tables 2 and 3.

The standard prescription cost for the hypothetical pa-
tients is about 60,200- 65,000 Rials, according to the 2016
currency rate (1$ US = 39000 IRR). Our result showed that
the minimum cost of a prescription was 27,700 IRR (0.71$
US) and maximum cost was 1,187,000 IRR (30.43$ US). The
mean, median and mode of prescription cost was 114,905
IRR (3.02$ US), 94,350 IRR (2.42$ US) and 49,700 IRR (1.27$
UD) with SD = 120,077 IRR (3.08$ US). The quartile division
of prescriptions is shown in Table 4.

Our results showed that with increasing physician’s
work experience, the cost of each prescription rose (Figure
1), but it did not significantly correlate with the number of
prescribed drugs.
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Table 1. The Sectors that Physician Who Worked in It

Sector Frequency Percent Valid Percent Cumulative Percent

Governmental 150 38.3 41.8 41.8

Private 129 32.9 35.9 77.7

Both 80 20.4 22.3 100.0

Not answer 33 8.4 - -

Total 392 100.0 - -

Table 2. The Frequency of Prescription Base on Number of Prescribed Drugs

No. of Items (Drugs) Frequency Percent Valid Percent Cumulative Percent

1.00 18 4.6 4.6 4.6

2.00 71 18.1 18.1 22.7

3.00 189 48.2 48.2 70.9

4.00 91 23.2 23.2 94.1

5.00 19 4.8 4.8 99.0

6.00 4 1.0 1.0 100.0

Total 392 100.0 100.0

Table 3. The Frequency of Prescribed Drugs Based on Rout of Administration

Number of Drug
Dosage Form, No. (%)

Prescriptions with Inj. Prescriptions with
Tab/ Capsules

Prescriptions with
Syrup

Prescriptions with
Herbal Medicine

Prescriptions with
Other Dosage Form

0 83 (21.2) 38 (9.7) 119 (30.4) 368 (93.9) 364 (92.9)

1 291 (74.2) 209 (53.3) 242 (61.7) 24 (6.1) 26 (6.6)

2 18 (4.6) 117 (29.8) 29 (7.4) 0 (0.0) 2 (0.5)

3 0 (0.0) 26 (6.6) 2 (0.5) 0 (0.0) 0 (0.0)

4 0 (0.0) 2 (0.5) 0 (0.0) 0 (0.0) 0 (0.0)

Table 4. Quartile Deviation of Prescriptions

Quartile Cost (IRR)

25 66,175

50 94,350

75 122,700

The rate of incorrect treatment was significantly
higher amongst physicians with less work experience.

The cost of prescribed drugs and the correct adminis-
tration of drugs in the governmental and private sectors
did not significantly differ.

We did not find any relationship between the cost of
medication and other factors. (Such as work experience,
spatiality and sectors)

Studies showed that each Iranian catches sore throat 3
- 6 times a year, of which 37% are streptococcal sore throat.

Consequently, our estimate is as follows:

Mean of sore throat for Fars province population per
year:

4,851,274 * (3 + 6/2) = 21,830,733

Number of streptococcal sore throat for Fars province
population per year:

21,830,733 * 0.37 = 8,077,371

Cost of standard streptococcal sore throat treatment:

8,077,371 * (60200 + 65000/2) = 505,643,424,600 IRR
(12.965.216$ US)

The amount of treatment cost based on the study re-
sults:

8,077,371 * 114,905 = 928,130,314,755 IRR (23.798.213$ US)

Waste of resources in Fars Province:

928,130,314,755 - 505,643,424,000 = 422,480,890,155 IRR
(10.832.843$ US)

Household Budget Survey in Urban Areas of Iran in
2016 showed each person pays 7,050,972 IRR (181$ US) for
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Figure 1. Correlation between work experience and cost of prescriptions by the
physicians

his pharmaceutical expenses per year.

The household size in Fars province is 3.33, hence:

Per capita drug cost per person in Fars province is:

7,050,972/3.3 = 2,136,658 IRR (55$ US) per year

On the other hand, 12.0% of the prescription drugs
were incorrect. In this groups, all the cost had gone to
waste; thus, the cost of complications must be add to other
unnecessary costs.

(12.0% * 8,077,371) * 114,905 = 111,375,637,771 IRR (2.855.785$
US)

Total waste cost was equal to:

111,375,637,771 + 422,480,890,155 = 533,856,527,926 IRR
(13.688.628$ US)

The amount of money wasted per person in Fars
province per year:

533,856,527,926/4,851,274 = 110,045 IRR (2.82$ US)

Percentage of waste cost per person in Fars province
from household drug cost:

(110,045/2,136,658) * 100 ≈ 5.2%

Also:

Sum of 392 prescription price: 45,042,710 IRR (1386$
US)

The standard cost of 392 prescription price: 24,539,200
IRR (629.2$ US)

Differences = 45,042,710 - 24,539,200 = 20,503,510 IRR
(525.7$ US)

Percent of cost waste = (20503510/45042710) * 100 =
45.5%

5. Discussion

The resource limitations forces the governments to
save and reduce their costs. Since many treatment costs are
indispensable and non-removable, some drugs are not cov-
ered by insurance systems (16), the best solution is to avoid
losing the resources. The use of clinical guidelines as an
appropriate way to prevent mistreatment and costly treat-
ment can significantly prevent such events.

However, according to the results of this study, only
8.4% of prescriptions were in accordance with the clini-
cal guidelines, and 12% were incorrect. In other cases, al-
though the prescriptions were not in accordance with the
clinical guidelines, it was able to treat the disease, but the
prescribed medication price was far more than the stan-
dard version. Carol et al. showed 9.6% of the prescriptions
to be inappropriate (17), and this difference can be related
to the study method. In their retrospective study, much of
the data was not available, and the diagnosis of the disease
and the person who had written the prescription was only
one person; hence, there was the possibility of a misdiag-
nosis. On the contrary, in this study we described a hypo-
thetical patient with a single and straightforward diagno-
sis, which seems to be more realistic.

In this study, the mean, median and mode of pre-
scribed drugs in each prescription was 3.1, 3.0 and 3.0,re-
spectively. Heng Wang et al. showed the mean of pre-
scribed drug to be 3.52, and in Rezazadeh et al. study it
was 3.64 (18, 19). Since the average number of prescription
drugs depend on the type of disease and season; hence, in
the aforementioned studies, the total number of patients
was reviewed, so that this difference could be due to the
mentioned issues.

The increase in doctors’ work experience was directly
associated with an increase in drug cost, but did not corre-
late with the number of drug items. The result of Murshid
and Mohaidin’s studies confirm our finding (18, 20).

However, the most important issue in our study was
the cost of streptococcal sort throat treatment. The aver-
age cost of treatment in Fars province is almost twice as
much as the average standard treatment.

The result showed that 75% of prescriptions were above
25% of quartile with cost equal to 661,75 IRR. Albejaidi
and Nair showed that 20% - 40% of healthcare cost goes
to waste. In our study about 45.5% of medications were
wasted, but could have been prevented.

On the other hand, other cost analysis showed that
about 5.2% of family medicine goes to waste, but we could
not find any study in this respect.

Additionally, incomplete and incorrect treatment will
place a heavy burden of costs on the healthcare system of
a country. The risk of developing ARF due to inaccurate or
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untreated patients with streptococcal pharyngitis is about
3% (21). Based on the results, the percentage of inaccu-
rate treatment was 12. With 3% inaccurate treatment about
2 patients will develop acute rheumatic fever. Although
the cost of rheumatic fever treatment was not estimated,
a study in New Zealand estimated the cost to be about
40,842$ per case. It is about 1,170,286,668 IRR (30007.9$
UD) that has to be added to other costs.

One of the limitations of this study is hypothetical pa-
tient use. It is better to use a real patient if possible.

In conclusion, treatment without clinical guidelines in
Iran is not efficient. In this case the waste of resources is
high and due to low insurance coverage, patients out of
pocket payment is also high. Increased wastage of house-
hold drug cost will lead to patient’s inability to use the
necessary healthcare services. Consequently, training the
physicians as well as developing clinical guidelines, pub-
lic education, implementation of Computerized Physician
Order Entry and strengthening supervisioning systems are
urgent requirements of the country’s healthcare system to
prevent waste of resources.
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