
Health Scope. 2017 May; 6(2):e39948.

Published online 2016 November 8.

doi: 10.5812/jhealthscope.39948.

Research Article

Cost Analysis of Eye Surgeries and Comparison with Approved

Governmental Tariffs

Ali Janati,1 Mohammad Farough Khosravi,2,* Ali Imani,1 Alireza Javadzadeh,3 and Mohammadali

Mazhar Gharamaleki4
1Department of Health Services Management, School of Management and Medical Informatics, Iranian Center of Excellence in Health Management, Tabriz University of
Medical Sciences, Tabriz, Iran
2Department of Health Services Management, School of Management and Medical Informatics, Tabriz University of Medical Sciences, Tabriz, Iran
3Department of Ophthalmology, Tabriz University of Medical Sciences, Tabriz, Iran
4Nikookari Ophthalmic Teaching Hospital, Tabriz University of Medical Sciences, Tabriz, Iran

*Corresponding author: Mohammad Farough Khosravi, Department of Health Services Management, School of Management and Medical Informatics, Tabriz University of
Medical Sciences, Tabriz, Iran. Tel/Fax: +98-4133358291, E-mail: khosravi.mohammad1@yahoo.com

Received 2016 June 11; Revised 2016 September 20; Accepted 2016 October 02.

Abstract

Background: Cost and cost analysis is a managerial tool that can place needed data at managers’ disposal and help them in making
informed decisions in investing services and infrastructures.
Objectives: The aim of this study was to estimate the cost of eye surgeries and compare them with tariffs approved by the Iranian
ministry of health.
Methods: The present retrospective-descriptive study was carried out at Nikookari ophthalmic hospital, from April 2013 to April
2014, in Tabriz, Iran. Surgical operations of cataract, strabismus and glaucoma were considered on the grounds that they were
global and the most frequent. The required data was collected through conducting interviews with experts and relevant units, direct
observation of activities, analysis of documents in the financial department, and hospital information system (HIS) and financial
software system of the hospital. The cost of surgical operations was estimated by activity based costing (ABC).
Results: According to the findings, the amount and the share of the total costs of the activities identified in the main centers were
as following: human resources $2 818 722, depreciation of medical equipment $277 233, consumable medicals and supplies $218,484,
building depreciation $138004, depreciation of non-medical equipment $43640, consumable non-medicals and supplies $26804,
utility costs $4724, and costs of indirect units $864 455. Ultimately, the costs of different surgeries were estimated to be as follows:
strabismus surgery $464, glaucoma $505 and cataract surgery $400, which respectively had $235, $298 and $75 difference with the
approved governmental tariffs.
Conclusions: This price gap can negatively affect the performance and quality of services provided by hospitals in the long term.
Since the costs of personnel, indirect costs and depreciation of medical equipment account for 90% of the total costs of surgery,
hospital managers should pay more attention to these issues in order to improve efficiency and reduce costs.
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1. Background

Currently, the health system is faced with many prob-
lems and challenges in striking a balance between re-
sources restrictions and providing desired services (1).
Technological advancement, population growth and in-
crease in public expectations have imposed increasing cost
upon the health section and forced managers not only to
provide quality services with the least cost but also to ex-
pand their services (2).

One of the most important factors in regulating the
relationship between clients and providers in health ser-
vice market are tariffs and their payment method (3). Tar-
iffing is one of the most important tools of policy makers
of health systems in any country, and effects equality, ef-

fectiveness, quality and responsibility of the provided ser-
vices (4). If tariffs are not determined in an accurate and
principled way, they will have an adverse effect on treat-
ment services (5). The process of tariffing health services in
Iran showed that new tariffs have been announced for the
coming years with an increase, and negotiation has had a
significant role in determining the tariffs (6).

The important challenge in health service tariffing is
lack of necessary and sufficient theoretical as well as prac-
tical knowledge in the field (6). Some believe that tar-
iffs are not realistic (7). The results of the study done by
Noori et al. (8) showed that the basis of medical tariffing
in our country (Iran) does not follow scientific principles
and during the recent years it has failed to cover the costs
of services. Hospitals claim that tariffs of services are not
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realistic and fair (9). Moreover, they believe that the costs
of services provided for patients are more than approved
tariffs, so hospitals experience a lot of losses (10). For in-
stance, findings from studies conducted by Nouroozi and
Salehi (11), Rajabi and Dabiri (12), Moreno (13) and Rajabi
(14) confirmed this claim and showed that there is a signif-
icant difference between the costs of services provided and
the approved tariffs, which has caused studied sections to
sustain considerable losses.

As no country has sufficient resources to meet all the
needs of their population, hospital managers need exact
and accurate data in order to improve their effectiveness
and performances (15). One of the most important pieces
of information needed by hospital managers is costing in-
formation, which allows them to make right decisions and
to price accurately (16). In fact, they cannot make their de-
cisions without accurate and reliable data (16). With eco-
nomic development and increasing competition, a search
for new methods of costing which are compatible with
increasing health demands and competition is necessary
(14).

Nowadays, many companies have found that activity
based costing (ABC) is one of the best methods of costing
(17). This method, as a tool of effectiveness and cost control,
was developed between 1970 and 1980, and allows orga-
nizations to benefit from their resources while providing
products and services to their customers, and calculates
costs of different activities (18). However, this method can
be expensive to both implement and maintain in terms
of time and money (19). The main motivation for using
this method can be attributed to accurate estimation of
costs and full unit costs (1). Additionally, applying this
method in health sectors supports its suitability for devel-
oping countries (17).

Duffy et al. (20) suggested that in comparison with
the tariff method, the ABC method data is very suitable
and applicable for decision-making. van Rensburg et al.
(15) showed that the ABC method not only can facilitate
management of cost centers, it can also decrease and op-
timize costs. Furthermore, Tibesku et al. (21) concluded
that using the ABC method in calculating hospital costs
could increase efficiency in hospital services. Similarly, this
method can be effective in reforming tariff rate.

It seems that if tariffs of services are proportionate
with their real costs, hospitals and remedial centers will
not face any problems in funding, while observing the ap-
proved tariffs (6).

Although, nowadays, diseases as such cancer,
Alzheimer’s, diabetes, and cardiovascular diseases are
among serious complications, which are found in a large
number of patients. In addition, eye diseases are among
important diseases, which also involves a large group of

patients. If they are not treated in time, patients will go
blind bringing about irreparable problems (22).

2. Objectives

Due to considerable features of ABC and its suitability
for developing countries, the aim of this study was to es-
timate the costs of eye surgeries and to compare these es-
timations with tariffs approved by the Iranian ministry of
health.

3. Methods

Nikookari medical training center is a state owned spe-
cialized ophthalmic hospital, which currently has 82 beds
(60 approved beds) with 50% occupancy rate.

3.1. Strabismus Costing Method

This was a retrospective-descriptive study, which was
carried out from April 2013 to April 2014, in Tabriz, Iran. As
surgical operations of cataract, strabismus and glaucoma
are global and the most frequent, they were included in the
study, excluding other less frequent surgical operations.
An unstructured interview was conducted to identify the
admission process and how the surgeries were performed.
The required data were collected through literature and
documents review that were present at the financial de-
partment. Furthermore, the hospital information system
(HIS) and other financial software systems of the hospi-
tal were used for data gathering purposes. Data were col-
lected after obtaining permission from the hospital man-
agement. The costs of surgical operations were estimated
using ABC of Excel 2013.

Steps of costing in the present study were as follow:

3.2. Identification of All Activities and Separation of Units

During this step, by studying the documents and in-
structions on how to provide services and interviewing rel-
evant experts, various types of services together with their
sequence from admission to discharge were determined.

3.3. Costing in Activity Centers

The costs identified in this study were as following:

3.3.1. Human Resources Cost

First, information on the staff working at each unit was
gathered. Then, the costs of permanent employees as well
as the costs of employees hired on a contractual basis work-
ing at each unit were extracted from the payroll system and
the financial software. Finally, pension, premium, over-
time payment and remuneration were added to obtain the
total human resources cost.
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3.3.2. Utilities Cost

Based on references, this cost driver was used since the
information about the equipment was unavailable. The to-
tal cost of utility services, which includes water, electricity,
gas, and telephone, was estimated by referring to the ac-
counting unit. Costs of water, electricity and gas were de-
termined on the basis of the area and telephone and Inter-
net costs were divided by the number of lines available.

3.3.3. Consumable Medications and Supplies, Consumable Non-
Medications and Supplies

By referring to the warehouse a list of all items deliv-
ered to various hospitals centers was prepared.

3.3.4. Medical and Non-Medical Equipment Depreciation Cost

A list of equipment available for each activity center
with detailed information on their purchase time, price,
and maintenance were prepared. To determine the depre-
ciation of equipment, sum of the Years’ Digits was applied
(As the purchase price of the equipment was not available,
after applying inflation rate, the price was updated and
used).

SYD = n (n + 1)/2, n = estimated useful life, Depreciation
Expense = (Un-depreciated useful life/ SYD) × Depreciable
Amount

3.3.5. Building Depreciation

First, according to the hospitals’ map and with the
help of technical experts, the area of each activity cen-
ter was determined. Since the technical management ex-
perts of Tabriz University of Medical Sciences declared that
the useful life of the building had ended, approximate
monthly rental cost of the hospital was estimated. Then,
the cost of each hospital ward was determined based on
its area. Appropriate cost drivers for each of the main and
overhead activity centers were identified.

3.4. Identification of Appropriate Cost Driver

At this step, appropriate cost drivers were identified for
each activity center (Tables 1 and 2).

3.5. Allocation of Costs to Activity Centers

Cost Allocation was done in two steps. First, the cost of
each overhead activity center was allocated to strabismus
surgery centers. Then, the cost of main strabismus surgery
centers was allocated to activities and services.

3.6. Calculation of the Cost of Strabismus Surgery

The total cost of a surgical operation includes the sum
of patient’s admission cost, prognostic activities, preoper-
ative cares and postoperative cares, surgery and discharge
costs.

4. Results

In the first step, by reviewing the documents and in-
structions on how to provide services, face to face inter-
views with relevant experts, various types of services pro-
vided and their sequence from admission to discharge
were determined (Figure 1).

Hospital units were divided to two units: main surgical
units and support units. In the third and fourth steps, the
costs of these units and appropriate cost drivers were de-
termined (Tables 1 and 2). In order to allocate costs, in the
first step, the cost of support activity centers was allocated
to the patient’s main surgical units. Then, after dividing
overhead (support units) costs to main surgical units, the
total cost of patient’s main surgical units was obtained (Ta-
ble 3).

In the second step of allocation, the cost of main sur-
gical activity centers was allocated to the performed activ-
ities using appropriate cost drivers (Tables 1).

Calculation of the costs of these centers and their allo-
cation to patients were done as follows:

4.1. Admission

Annual cost per patient admission was $285699 that is
85% for inpatient admission and 15% for outpatient admis-
sion (23, 24). Therefore, the total cost for the admission of
inpatients was estimated to be $242844. The number of
patients admitted to the studied hospital was 11243. As a
result, the cost for hospitalization of each patient was ob-
tained as $22.

4.2. Diagnostic Activities Cost

4.2.1. Laboratory Cost

Laboratory cost was $98656 per year. Since the same
tests were performed for all patients at this hospital, lab-
oratory cost was assumed to be the same for all patients. In
total, 13824 patients had referred to the laboratory and the
cost for each was calculated as $7.

4.2.2. Electrocardiography Service Cost

The total cost of electrocardiography unit per year was
estimated as $17175. In 2013, 6130 cases of electrocardiog-
raphy were recorded and the cost for each patient was ob-
tained as $3.

4.3. Preoperative and Postoperative Care

The costs related to preoperative and postoperative
care were estimated as $940660. Allocation of the costs
related to this part was based on the number of occupied
days for a bed. Occupied bed days in the studied hospital
was 16036 and the cost for each day of hospitalization was
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Figure 1. The Process of Admission to Discharge at Nikookari Ophthalmic Hospital

Table 1. Main Center of Surgery Cost Drivers

Cost Center Cost Driver Cost

Patient admission 85% inpatient; 15% outpatient 171,559

Diagnostic activities

Laboratory Number of patients 70,123

Electrocardiography The number of x-rays taken for each patient 11,499

Preoperational procedures (in ward) and patient care Days of care 436,018

Surgeries The relative value unit of surgeries 2,802,679

Patient discharged The number of patients discharged 35,731

Table 2. Supporting Center of Strabismus Surgery Cost Drivers

Supporting Units Cost Drivers Costs($)

Presidency and management, accounting, administrative services, telephone center,
security

The number personnel 312597

Kitchen The number of staff and patient 82929

Warehouse equipment, facilities and food The number of delivered items in terms of activity center 17480

Pharmacies and drug warehouse The number of delivered items 39584

Security station, information and facilities The physical size of each unit 164012

Laundry The number of staff, days of care 14025

Informatics The number of computers in each department 11119

Medical equipment The number of existing equipment in departments 12111

Nursing office Number of employees covered by the nursing office 35870

Oxygen stock The number of cylinders in each section 10542

estimated as $59. Considering that stay duration of strabis-
mus and glaucoma surgery was two days, the cost per pa-
tient was $117. Similarly, stay duration for cataract was 2.3
days. In fact, the cost per patient was calculated as $135.

4.4. Surgery Cost

These costs include the cost of the recovery room, ster-
ilization and operating room. To estimate the cost of stra-

bismus surgery in the operation room, the following for-
mula was used:

Total cost of operation room× (number of strabismus
surgeries × relative value of strabismus surgery) / sum of
(relative value of each surgery conducted in the operation
room × number of that surgery).

The total cost of a strabismus surgery was $162777.
The total number of strabismus surgeries conduced in the
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Table 3. The Costs of the Main Center of Strabismus Surgery

Row Activity Center Cost of Human
Resources

Depreciation Non-Medical
Consumable

Materials

Medical
Consumable

Materials

Utility
Facilities

Indirect Costs Total

Depreciation
of Building

Depreciation
of Medical

Equipment

Depreciation
of Non-Medical

Equipment

1 Admission 134116 26162 0 2,052 7472 0 1,757 114140 285699

2 Laboratory 51579 9811 2,609 1,734 965 3188 237 28533 98656

Diag-
nostic
activi-
ties

Electrocardiography 9442 981 195 457 51 350 24 5,676 17175

3 Preoperative
and

postoperative
care

307920 71945 7821 16836 9,362 20218 1,915 504642 940660

4 surgery 2283947 26162 266608 21846 8667 194728 720 187558 2990237

5 Discharge 31718 2,943 0 714 285 0 71 23905 59636

studied hospital was 529. Thus, the cost of each strabismus
surgery was found to be $308.

The total cost of glaucoma was $79860. The total num-
ber of glaucoma surgeries conduced was 229. In fact, the
cost of each glaucoma surgery was $349.

Likewise, the total cost of cataract was $1075795. The to-
tal number of cataract surgeries operated was 4782. In an-
other words, the cost of each cataract surgery was $225.

4.5. Patient Discharge Cost

A total of 8046 patients had been discharged from the
studied hospital in 2013 and the discharge cost of each pa-
tient was $7.

Finally, The cost of each strabismus, glaucoma and
cataract surgery were calculated to be $464, $505 and $400,
respectively, which deviate $235, $289 and $75 from the
approved tariffs in the order already mentioned (Global
Surgery Tariff (in 2013-2014) of Strabismus surgery (one or
both eyes), glaucoma and Cataract were $229, $207 and
$325$).

The share of costs related to the main and secondary
activity centers is shown in Figure 2.

5. Discussion

The present study aimed to estimate the cost of eye
surgeries in Nikookari ophthalmic hospital of Tabriz, com-
paring it with the tariffs approved by the Iranian ministry
of health. Results showed the total cost of strabismus, glau-
coma and cataract surgeries in the studied hospital were
$464, $508 and $340, respectively.

According to the findings of the present study, per-
sonnel cost had the highest share of allocated costs. In
the studies conducted by Noroozi and Salehi (11) and Ra-
jabi and Dabiri (12), human resources cost was reported as

60.93% and 49.3% of the total costs. In a study carried out at
Kashani hospital, Iran, (2) human resources cost was more
than 59%, which accounted for the highest share of total
costs. These findings confirm the results obtained in the
present study. Although the share of human resources cost
to total costs varied in these studies, personnel cost in all
of them accounted for the highest share of the total costs.
Since human resources cost is the main cost in the produc-
tion and provision of services, improved performance in
the field of human resources, can play the most significant
role in reducing the unit costs of services.

The second part of major costs belonged to indirect
costs. Analyzing the components of these costs can greatly
help the hospital manager in providing required informa-
tion for budgeting activity center and the entire hospital
system. A study done in Ireland showed that more than
50% of the total costs was indirect cost (25). In addition,
another study conducted in a Canadian hospital, (26) and
Qaem hospital, in Firooz Abad, Iran (27), revealed that indi-
rect costs roughly comprised up to 45% and 28.7% of the to-
tal cost of the hospitals, respectively. In our research, these
costs made up a lesser amount. High indirect costs mean
that activity centers’ potentials are not used properly. If
the volume of service provided increases, the total cost of
services offered in every unit decreases.

Medical equipment depreciation cost ranks third af-
ter personnel costs and indirect costs. In the studies con-
ducted by Noroozi et al. (27), Rajab and Dabiri (12) and
Noroozi and Salehi (11), the cost of depreciation of medi-
cal equipment was estimated to reach 17%, 12.7% and 5.29%,
respectively. This can be due to excessive obsolescence of
equipment, installation of new equipment (the highest de-
preciation of equipment occurs in the first years and the
last years of their useful life), and existence of specialized
equipment in this hospital and high cost of their main-
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Figure 2. The Share of Costs at the Main Surgery Unit of Nikookari Ophthalmic Hospital of Tabriz

tenance. Among factors, which can affect depreciation of
medical equipment, are unnecessary facilities, improper
and misuse of equipment, and use of equipment in an in-
appropriate area. Other factors, which can help increase
the cost, may be excessive depreciation of equipment and
installing new equipment (equipment have the most de-
preciation rate during some first and last years of their use-
ful life). Furthermore, costs may be higher if a hospital is
specialized and has specialized equipment, which require
higher maintenance cost.

Other share of costs belonged to medical supplies
and medicine, building depreciation, depreciation of non-
medical equipment, consumable non-medical and utili-
ties cost, respectively. Lower ratio of utilities’ cost com-
pared with other costs of hospitals may be due to the gov-
ernmental subsidies paid to this sector. Since the stud-
ied hospital was a training one, for which teaching tariff
should be estimated, utilities cost should also be studied
without considering the subsidies.

According to the results of the present study, the costs
of the selected surgeries were higher than the tariff ap-
proved by the Ministry of Health. In fact, there was a con-
siderable difference between them, causing the hospital to
suffer from a loss of $551.207 in the year when the study
was undertaken. Obviously, this gap can decrease the ef-
ficiency as well as the effectiveness of the hospital. Lower
tariffs result in deficit, which, in turn, leads to a decrease
in efficiency but increases the pressure on the vulnerable
stratum of the community.

The results of previous studies (24, 28) showed that
the cost of services widely differ from the costs calculated
through the ABC method. Antikainen et al. (29) showed
that the costs estimated based on ABC are more than the
approved tariff, which was attributed to lack of considera-
tion of the cost of unused capacities.

Additionally, another study by Javid et al. (2) showed
that the costs calculated through ABC considerably dif-
fered from that of the traditional method. Beyond that, the
ABC method yields more accurate information concerning
the main components of costs (2). Also, Kazemi et al. (30)
showed that governmental tariffs cannot cover the costs of
wards and they have to be subsidized by the government in
order to compensate for loss.

Similarly, the findings of the study done at the labora-
tory of Tehran (11) showed that the total cost of services was
63% higher than the governmental tariffs in the country.

Simply put, these results are consistent with the find-
ings of the current study. This price gap in the present
study can be the result of weakness of tariffing system
in Iran, which does not follow any exact and scientific
method. Another reason can be attributed to investment
costs (depreciation of building, medical and non-medical
equipment), which is one of the most important costs in
determining the cost of services that state owned hospi-
tal provide services as a non-profit organization and most
of the equipment present there are supplied by the gov-
ernment. The depreciation costs of building, property, as
well as the cost of medical and non-medical equipment
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are not calculated which might lead to a considerable dif-
ference in the total cost of the services. Another reason,
which can be considered as a factor contributing to this
cost difference includes implementation of healthcare re-
form plan, which increases costs such as human resources
cost. Moreover, imposing sanctions on the government (by
other countries) coupled with bad economic conditions
during the recent years could have increased manpower
cost and the cost of consumable materials.

5.1. Conclusions

The discrepancy between the approved tariffs and the
total cost of surgeries was considerable, which is indica-
tive of the notion that the approved tariffs cannot com-
pletely cover the cost of these surgeries. This difference can
seriously affect any given hospital’s performance, which
has a vital role in providing services to the community;
therefore, negatively affecting the quality of the services
provided. It seems that what has escaped the attention of
those responsible for tariffing services is that they must
consider depreciation cost together with the costs, which
are redundantly imposed on the output-oriented activity
centers. These are exactly the issues that can be identified
with the ABC system as opposed to traditional methods.

Considering that the costs of human resources, indi-
rect, and depreciation of equipment make up more than
90% of the costs, the hospital management must attend to
both the improvement of the effectiveness of the cost and
to decreasing the costs.

5.2. Limitation

Some of the study’s limitations were diversity of ser-
vices, poor cooperation of personnel in delivering infor-
mation about their activities in the departments as well as
in collecting and agreeing on cost drivers.
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