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ABSTRACT
.
OBJECTIVE: Hospital managers need to have accurate information about actual costs to make efficient and effective
decisions. Activity-based costing (ABC) is put forward as an alternative, more accurate costing method to calculate the
costof medical freatment. The objective of this paper is the application of an activity-based method to estimate the cost
of cataract surgery in an ophthalmic hospital.

METHODS:

The present descriptive-analytical study was carried out at an ophthalmic hospital,in February and March of 2021, inIran.
Surgical operations for cataracts were considered. The required data were collected through conducting interviews with
experts and relevant units, direct observation of activities, analysis of documents in the financial department, and the
hospital information system (HIS) and financial software system of the hospital. The cost of surgical operations was
estimated by activity-based costing (ABC).

RESULTS:

Accordingto the findings, the amount and the share of the total costs of the activitiesidentifiedinthe main centers were
as follows: human resources 54.24% of the total cost of cataract surgery which is the highest share of surgery costs; the
cost of consumables was 32.57% of the total cost of cataract surgery is the second share of surgery costs.

CONCLUSIONS:
The researchresults showed that in thisregard administrators should design and implement a comprehensive operational
planning system in the hospital.
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INTRODUCTION
I
Healthcare costing is challenging due to the complexity

new and more expensive freatments [1]. In the United
States, growth in healthcare spending has outpaced
growth in population, inflation, and the gross domesfic
product (GDP) [2]. In 2019, healthcare spending
represented 17.7% of the GDP for a total of $3.8 ftrillion,
which equates to $11,582 per person [3,4].

and diversity of patfients and conditions. Various
explanations for increasing healthcare costs include the
aging population, and technological advances providing
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It is now recognized that surgical care has a centralrole in
the management of many medical conditions [5].
Cataract, It isthe most common cause of visionloss in the
world. This disease reduces the individual and sociadl
function of a patient. Additionally, its surgery imposes a
large cost on the patient's family and society. Also,
cataract surgery is the most prevalent surgical procedure
of allmedical specialties with an estimated 3.7 million cases
per year in the USA, 7 millionin Europe, and 20 million
worldwide [6]. Cataract epidemiology in Iran is not
preciselydefined. In a cross-sectional study in 22 districts of
the city of Tehran, cataract was the most common disorder
visionhas beenreported witharelative prevalence of 36%.
The basis of another study on residents 40 years and older
was donein the city of Tehran, in one-fifth of the population
over 40 years cataract has been observed.The prevalence
rafe in women s 24.5%, and in men, about 22.1% reported
that in both sexes with increasing age, its incidence has
alsoincreased, and in fotal about 3.5% of people because
of this disease became visuallyimpaired or blind. Cataract
surgery for one million people every year is one of the
indicators the World Health Organization has set the
direction of controlling blindness caused by cataracts.
Based on studies in Iran, this index increased significantly
from 526 in the year 2000 has shown to be 1,331 in 2005.
However, this index is less than the suggested limit of the
organization as it is universal health [7.8]. Because of a
history of patients with conditions that need surgicd
interventionbeingreferredto higher-level hospitals and the
percepfion that higher-level hospitals should provide
surgery, surgical care is often viewed as expensive
compared with the medical management of other
diseases [9,10].

Therefore, itis necessary to calculate the cost of resources
a patient consumes as they move along the care process
[4]. The development of an adequate costing system is of
extreme importance in hospitals. They feel the need to
properly manage the resources at their disposal and
control their costs fo achieve management efficiently and
effectively [11]. Assuming that a well-suited costing method
can frack the expensesinvolvedinthe intricacy of activities
in organizations such as hospitals [12]. Dubron 2021,
hospitals move toward an activity-based costing model for
calculating of cost of health care [4,13].

The activity-based costing (ABC) system emerged in the

and Kaplan stated that ABC is a system designed to
provide clearer information about the production, support
activities, and product costs so that managers can focus
their attention on products and processes with higher
consumption of resources [14, 15]. ABC is a costing system
inthat the crucial objectiveis to provide management with
more efficientand accurate information, both on the cost
and profitability of the business processes themselves [1 4].
Park et al. added that ABC emerges as an innovation in
management accounting to address traditional systems

gaps [11,17].

Kalicanin pointed out that ABC's informationis essential for
hospital managers when evaluating alternative ways of
managing the business and making comparisons with other
hospitals [11,18]. Arora, Raju and Kaplanog added that,
because the information is more detailed, facilitating
decision making makes it possible to reduce costs and
identify activities that do not add value to reduce or
eliminate them [19-20]. Thus, the ABC costing method can
improve the hospital’s performance in different ways, such
as helping hospitals become more efficient and effective,
providing information on where resources are being spent
and where the money is being earned or lost, and
identifying the activities that add or do not add value fo
the product or service [11]. The aim of this researchis to
estimate the cost of cataract surgery in a super specialty
ophthalmology hospital.

METHODS:

I
This research is a descriptive-analytical study with a
refrospective, cross-sectional design. It was conducted
between February and March of 2021 in a super specialty
ophthalmology hospital in Tehran to calculate the total
cost of cataract surgery using activity-based cosfing.

The main cost centers are those directly involved in
providing medical services to patients. In this research, the
ophthalmology operatingroom and the inpatient care unit
are considered the main activity centers. Support centers
are those that provide general services and support to care
centers. These include hospital management as well as
various departments such as administrative affairs,
accountfing, reception, insurance, discharge, admission

and medical records, facilities, information technology,

telecommunication/call  center,  services, security,
1980s as a costing method capable of overcoming catering, and warehousing/supplies.
fraditional costing systems’ limitations in the face of
economic and fechnological developments [11]. Cooper
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In this research, costs, according fo management needs,
are identified and traced under eight categories, each
with several subcategories. These categories are as follows:
personnel costs (including salary, overtime, paid time off,
pension, and benefits of medical and non-medical staff);
the costof medical consumables (including medicine and
consumables); the
consumables (including office supplies, foiletfries, spare

medical cost  of non-medica
parts); building, property and medical equipment repair
and maintenance cost; overheads (including water,

electricity, gas, telephone, energy, and infernet);
depreciation (including buildings, medical tools, and
equipment, computers, furniture, telecommunication
equipment, mechanical, electrical, and heating/cooling
equipment); contractual service fees (including building
lease, food, clothing, medical transport, waste
management, financial software, and health information
system); and others (including all administrative and
financial costs notincluded in other categories[21-24]. Cost
data is collected from accounting software and the health

information system (HIS). All direct and indirect costs of

TABLE 1: PREDETERMINED ALLOCATION BASIS

Department
Hospital management

hospital services related to cataract surgery are included
in the analysis.

In thisresearch, cost driversinclude the adjusted number of
patients and staff as well as the tofal area of each activity
center.

After direct fracing, the costs realized in each activity
center (e.g.. personnel costs, medical and non-medicdl
consumable costs) are traced to the main activity and
support centers. Costs that are not directly fraceable (not
connected to the relevant activity center) are allocated
through indirect tfracing. The total cost of each activity
centeris calculated as the sum of direct and indirect costs.
The tracked costs of each of the support cost centers were
distributed to the main cost centers with appropriate cost
drivers based on one-way cost allocation (Table 1).

To calculate the cost of per cataractsurgery, the total cost
of the ophthalmology operating room and inpatient care
unit is divided by the number of patients. Excel 2016
software is used to help with the organization of data and
calculations.

Cost Allocation Basis
Adjusted the number of patients and staff

Accounting

Adjusted the number of patients and staff

Revenue and Discharge

Adjusted the number of patients

Reception

Adjusted the number of patients

Property

Adjusted the number of staff

Nursing Station

Adjusted the number of patients and staff

Admission and Medical Records

Adjusted the number of patients

Administrative Affairs

Adjusted the number of staff

Services

Adjusted the number of patients and staff

Warehousing

Adjusted the number of patients and staff

Security Adjusted the number of patients and staff
Call Center Adjusted the number of patients and staff
Facilities Adjusted the number of patients and staff

Information Technology

Adjusted the number of patients and staff

Telecommunications

Adjusted the number of patients and staff

Catering

Adjusted the number of patients and staff

FINDINGS
|
The data relating fo the ophthalmology operating room,
the inpatient care unit, and support departments between
February and March 2021 are analyzed. During this period,
8,350 patients have beenreferred for cataract surgery.

Using direct costing, the ophthalmology operating room
and the inpatient care unit account for 57% of the total
costs, while support centers account for 13%. It must be
noted that the remaining 30% of the cost of the hospital is
accounted for by the other operating departments.
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Next, the share of each of the main units from the costs of
each support center is determined according fo the
allocation basis. Among the support centers, the service
department accounts for the highest cost (19%), and the
procurement department for the lowest cost (0.8%).

Personnel cost includes the salary, overtime, paid time off,
pension, and benefits of all medical and non-medical staff
working in the ophthalmology operating room, the
inpatient care unit, and all support departments, including
specialists, general practitioners, nursing staff, surgicad
team, patient escorts, administrative staff, security guards,
and service personnel.Personnel cost constitutes 55%, 55%,
and 66% of the total costs of the ophthalmology operating
the inpatient the
departments, respectively. The share of the ophthalmology

room, care unit, and support
operating room and the inpatient care unit of the
personnel cost of the support departments is 23% and
16.59%, respectively.

The medical consumable costs (medicine/medicd
consumables) of the ophthalmology operating room, the
inpatient care unit, and all support departments constitute
38%, 22.5%, and 2.7% of their total costs, respectively. The
share of the ophthalmology operating room and the
inpatient care unit of the medical consumable costs of the
support departments is 40% and 35%, respectively. In
support departments, these costs are related to gloves,
masks, and personal disinfectants used in the wake of the
COVID-19 pandemic.

Non-medical consumables include office supplies,
toiletries, and spare parts used in the ophthalmology
operating room, the inpatient care unit, and all support
departments. The non-medical consumable costs
constitute 1.41%, 3%, and 0.077% of the total costs of the
ophthalmology operating room, the inpatient care unit,
and all support departments, respectively.The share of the
ophthalmology operatingroom and the inpatient care unit
of the non-medical consumable costs of the support
departments is 26% and 19%, respectively.

Building repair and maintenance cost includes
maintenance of the building, property, and medicadl
equipment in the ophthalmology operating room, the
inpatient care unit, and all support departments. Building
repair and maintenance cost constitutes 0.8%, 7%, and 11%
of the ophthalmology operating room, the inpatient care
unif, and all support departments, respectively. The share

of the ophthalmology operating room and the inpatient

care unit of the Building repair and mainfenance costs of
the support departments is 38% and 28%, respectively.

Overhead costsincludes water, electricity, gas, telephone,
energy, and internetin the ophthalmology operatingroom,
the inpatfient care unit, and all support departments.
overheads cost constitutes 0.1 %, 0.45% , and 1.19 % of the
tfotal costs of the ophthalmology operating room, the
inpatient care wunit, and all support departments,
respectively. The share of the ophthalmology operating
room and the inpatient care unit of the overhead costs of

the support departments is 40% and 30%, respectively.

Depreciation cost includes buildings, medical tools and

equipment, computers, furniture, telecommunication

equipment, mechanical, electrical, and heating/cooling
equipment in the ophthalmology operating room, the
inpatient care unit, and all support departments.
Depreciation cost constitutes 1.12 %, 5.6%, and 4 % of the
total costs of the ophthalmology operating room, the
care unit,

inpatient and all support

respectively. The share of the ophthalmology operating

departments,

room and the inpatient care unit of the depreciation cost
of the support departments is 34%, and 11%, respectively.
Confractual service fees costincludes buildinglease, food,
clothing, medical fransport, waste management, financial
software, and hospital information in the ophthalmology
operating room, the inpatient care unif, and all support
departments. Confractual service fees cost constitutes 3 %,
4 %, and 11 % of the total costs of the ophthalmology
operating room, the inpatient care unit, and all support
departments, respectively. The share of the ophthalmology
operating room and the inpatient care unit of the
contractual service fees cost of the support departmentsis
40 %, and 28 %, respectively.

The other costsinclude all administrative and financial costs
not included in other categories. Other groups constitute
05 %, 242 %, and 4 %
ophthalmology operatfing room, the inpatfient care unit,

of the total costs of the
and all support departments, respectively.The share of the
ophthalmology operatingroom and the inpatient care unit
of the others' cost of the support departmentsis 49 %, and
38 %. respectively.

DISCUSSION

I
The results of this research showed that personnel costs
constitute 58% of the total cost of each cataract surgery. A
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similar study conducted at Al-Zahra Hospital in Isfahan
reported that personnel costs account for 62.33% of the
total cost of cataract surgery [25]. However, Sadri et al.
showed that only 11.69% of the average cost of each
cataract surgery at the Kensington Eye Institute isrelated to
personnel costs [26]. In the studies conducted by, Xue et
al.,, they stated that personnel was the highest cost
category for the U.S. based sites, while consumables were
the highest cost category for South Asian sites. In addition,
both personnel and consumables accounted for
significant cost differences between the two sites in the
United States [27]. Other studies reviewed the cost of
medical services have also shown that personnel costs
account forthe largest portion of the total cost of services,
ranging from approximately 46.6 to 66 percent [28-34].
According to a report by the World Health Organization,
about two-thirds of costsin the health sector are related to
the health workforce, and according to international
standards, wages and benefits account for about 55-65%

of the total operating expenses of hospitals [35].

In this study, medical and non-medical consumables
accounted for 37.27% and 0.75% of the fotal cost of each
cataract surgery, respectively. Medical consumables are a
major factor driving the cost of health care services, which
can be due to the lack of proper consumption patterns,
incorrect or incomplete storage, and poor use of
consumables [28]. Ferdowsi found that consumables
account for 23.83% of the fofal costs of each cataract
surgery [25]. In Al-Zahra Hospital, Isfahan, consumables
accounted for 23.83% of the total costs of each cataract
surgery (1,992,852 rials). In Arowin et al.’s study, the cost of
materials and consumables for an MRI activity was
calculated to be 3.5% of the fotal cost using break-even
analysis [36]. In the studies conducted by Xue, they said
even though consumables are the most cost driver at AEH-
P and TIO, HOPD and ASC still incur a much higher
consumables cost compared with these sites. They said,
excluding pricing differences, the use of disposable items
also plays a rolein elevated costs in the United States [27].
In the studies conducted by Janati to estimate the cost of
eye surgeries in the Nikookari medical fraining center,
medical equipment depreciation cost ranks third after
personnel costs and indirect costs [37].

Regarding depreciation, the results showed that this cost
category accounts for 1.6% of the tfofal cost of each
cataract surgery. This is calculated solely based on the
studied period. Alinejad et al. found that depreciation is
mainly driven by wear and tear of equipment and

installation of new equipment, and failure to properly use
the equipment and physical space will increase these costs
[38]. In Al-Zahra Hospital, depreciation was reported to
account for 3.4% of the total cost of cataract surgery [25].
In this study, overheads accounted for 0.14% of the total
cost of each cataract surgery. In a similar study by
Ferdowsi, the overhead cost of each surgery was
calculated to be 4.13% of the total cost [25]. In the studies
conducted by Janati to estimate the cost of eye surgeries
in the Nikookari medical training center, the second part of
major costs belonged to indirect costs. Analyzing the
components of these costs can greatly help the hospital
manager in providing the required information for the
budgeting activity center and the entire hospital system. A
study done in Ireland showed that more than 50% of the
total costs were indirect costs [37, 39].

The results of this study also showed that repairs and
maintfenance, conifractual service fees, and other costs
account for 1.69%, 3.4%, and 0.7% of the total cost of each
cataract surgery, respectively. According to the results of
Janati research about estimating the cost of eye surgeries
in the Nikookari medical training center, the share of costs
belonging to utility costis 0.11% [37].Khoshnoud et al. found
that maintenance cost constitutes 6.88% of the tofal cost of
each X-ray image [40]. Additionally, Zahiri et al. reported
that the cost of building/equipment maintenanceis 1.6% of
the total cost of an oncology unit [41].

Hospital administrators are frying to make funding decisions
to provide optimal service outcomes. ABC can shed light
on hospital operations in differentways: Firstly, it can revead
which service lines are feasible and potentially cost-saving
[42]. Hospitals may choose to invest further in these service
lines and use those saved dollars to reinvest in other areas
essential fo their communities. Conversely, it can provide
new insightsinto service lines that may be underperforming,
and this can only be achieved appropriately through ABC.
In addition, the process maps developed for ABC allow
hospitals to understand their workflow, which would
facilitate procedural improvements.

Secondly, adopting a standard and accurate costing
methodology for hospitals can also help hospital
administrators and clinicians better understand how they
perform against their peers. Over time, this could help all
hospitals improve healthcare delivery efficiency across
several service lines [26,43].
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CONCLUSION

I
Implementing a standardized costing approach is an
excellentfirststep. However,to make informed policy and
expenditure decisions, the costing methodology needs to
be standardized and accurate. Applying ABC across
hospitals and service lines would lead to a greafer
understanding of the cost atf the service or procedure level.
It would also help administrators better understand health
human resource utilization as every input in the process is
tracked and converted info associated costfs. Accurate
costing can facilitate informed policy decisions, such as
allocating procedural volumes to the most cost-effective
seftings.

Considering that the costs of human resources, medicine,
and medical equipment, make up more than 80% of the
costs, the hospital management must attend to both the
improvement of the effectiveness and decreasing the
costs.

One of the suggestions in this regard is to design and
implement a comprehensive operational planning system
in the hospital. So that according to this planning,
operations related to an order, follow-up, and control of
consumables can be done according to different
departments of the hospital, and by specifying the
consumables of each department during the period, the
costs are determined exactly and then by comparing it
with the standards, Identified the causes of deviation. In
addition, by using this system, it is possible to identify the
efficiency and performance of the devices and capacities
in use by creating work standards in different departments
of the hospital and providing the necessary solutions to
improve this situation.

However, if health system administrators would like to
understand better how funds would be utilized and inform
better decision-making, ABC could be beneficial.

LIMITATION:

The main problem in calculating the cost of health care
services is the lack of required information. Currently, few
costs remain unaccounted for due to the weaknesses of
hospital informationsystems, which can significantly affect
management decisions. Training hospital management on
how to use the informationrelated to the cost of services
can play a vital role in controlling costs and increasing
revenue while providing the basis for better decisions.
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