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ABSTRACT

IS One of the basic challenges of health care centers is the inflation of the costs of services. Rehabilitation
services play a significant role in restoring disabled people's functional ability. Having knowledge of the unit
cost of rehabilitation services can be useful in optimal allocation of resources and budget. This study aims to
calculate the unit cost of outpatient rehabilitation services provided by the Nezam-Mafi Rehabilitation Center
(NMRC) in Tehran, Iran.

This is a descriptive, retrospective study with a cross-sectional design. The time-driven
activity-based costing (TDABC) method was used to determine the unit cost for 9 outpatient rehabilitation
services related to speech therapy, occupational therapy, physiotherapy and audiology provided by the NMRC
in 2019. In the first step, the sequence of each activity was mapped in one code (service). Then, the resources
needed to perform each activity were identified and the source of cost for each activity was specified. In
the next step, the cost driver for each specific sources and the amount of their use in each activity were
determined. Due to the importance of personnel costs, this stage was done with more attention on the
time required to provide each activity. In this regard, the cost of each minute of service compensation was
calculated by considering the annual attendance time of personnel and their salary expenses. Finally, the costs
of each unit of the production factor and the total cost for each code (service) were determined.

[EEMTE In the NMRGC, the costs of renting (47.9%), consumable materials and supplies (11.6%), and contracted
services (10.5%) made up the highest percentage of costs. The costs of outpatient rehabilitation services
(except for speech therapy) were higher than official tariffs for these services. The cost of specialized personnel
for physiotherapy services and the cost of building in occupational therapy, speech therapy, and audiology
services had the highest share in their unit costs. The total cost of staff personnel was estimated at 3.904
Rials per minute (RPM), which was higher than the specialized professional for pediatric occupational therapy
(2046 RPM), occupational therapy (1929 RPM), speech therapy (1899 RPM), and audiology (1974 RPM). The
high overhead costs of outpatient rehabilitation services (24.5% of the total cost( were one of the primary
reasons for the gap between the average costs and tariffs.

[TTEITET There is a considerable gap between the cost of some services in the NMRC and the related tariffs.
Due to the low capacity of service provision in the NMRC, overhead costs have led to the inflation of the cost
of services in this center. Therefore, the consolidation of small institutions and improving the referral system
for people with disabilities from medical centers can reduce the unit cost of services. Considering that most
rehabilitation services are not covered by the social security insurance and are not affordable for patients, a
national-level reform should be prepared in the healthcare system. In addition, using the TDABC method in
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Introduction

ecognizing the role of accurate informa-
tion in decision-making, especially finan-
cial and cost information, we decided to
design and apply a costing system for cal-
culating the cost of services [2]. Costing
and analyzing service costs can help hospital administra-
tors, organization leaders, and policymakers scrutinize
their units and institutions to meet people’s needs under
their supervision and to what extent [3]. The importance
of understanding cost structure has prompted organiza-
tions to turn away from the traditional costing approach
(leading to the production of non-transparent informa-
tion) toward activity-based costing or its new version,
i.e. time-driven activity-based costing (TDABC) [4].

Rehabilitation services constitute a critical part of
healthcare services, serving different sections of society.
These services restore people’s functional ability and
return them to society to fulfill their individual and soci-
etal functions. Pricing these services is one of the most
important issues influencing access to rehabilitation
services and their cost-effectiveness within the commu-
nity. However, the crux of the issue lies in the meticu-
lous determination of the price for such services. On the
other hand, despite the critical nature of rehabilitation
services, many remain outside of insurance coverage,
and those in need of these services face more restric-
tions, further increasing the costs of disability and inca-
pacitation in society. One of the vital prerequisites for
health services to be covered is to accurately determine
the actual cost of these services. Therefore, calculating
the cost of rehabilitation services and enriching the re-
lated theoretical and empirical literature can represent a
step towards providing greater financial transparency in
this field and encouraging insurance companies to par-
ticipate more in this sector.

Cost calculation methods have evolved in other coun-
tries in recent years, with the TDABC approach draw-
ing much attention. Such studies conducted by Dimireh
et al. on ambulatory emergency services [8], Tibor et
al. on small bowel imaging services [9], Chen et al. on
knee replacement surgery [10], Bodar et al. on laparo-
scopic pyeloplasty for children [11], and Parikh et al.
on telemedicine in the COVID-19 period [12] have all
employed TDABC for calculating the total cost.

Given the significant role of human resources costs in
providing rehabilitation services, using traditional cost-
ing methods cannot result in accurate costing of these
services. This study tries to calculate the cost of com-
mon services at the Nezam-Mafi Rehabilitation Center,
Tehran City, Iran, based on the standard definition of
services outlined in the book Relative Value Units of
Services. For this purpose, the current study has calcu-
lated the cost of rehabilitation services with a new ap-
proach that considers the exact share of personnel costs
(as the most important part of health costs).

Materials and Methods

This descriptive study employed a cross-sectional and
retrospective approach with regard to the use of perfor-
mance-related data. Considering the significant role of
calculating the cost for units providing rehabilitation
services, this study was conducted to calculate the cost
of outpatient rehabilitation services. Specifically, we
examined speech therapy, occupational therapy, phys-
iotherapy, and audiology services using the TDABC
method at the Nezam-Mafi Rehabilitation Center. Re-
garding the variety of rehabilitation services, this study
examined occupational therapy services (with national
codes 901655 and 901630 in the book Relative Value
Units of Services, third Edition), speech therapy (with
national codes 900425 and 900420 in the book Relative
Value Units of Services, third edition), physiotherapy
(with national codes 901625 and 901645 in the book
Relative Value Units of Services, third edition), and Au-
diology Services (with national codes 900475, 900485
and 900490 in the book Relative Value Units of Servic-
es, third edition).

Considering the outbreak of the COVID-19 epidemic
since 2020 and the sharp decrease in referrals to reha-
bilitation centers, including Nezam-Mafi Rehabilitation
Center, we chose the year 1398 in the Iranian calendar
[AH], which spans from March 20, 2019, to March
20, 2020, as the study year. So, all of the financial and
functional information in this year was included in the
analysis. Nezam-Mafi Rehabilitation Center is a medi-
cal center affiliated with the University of Social Welfare
and Rehabilitation Sciences, which has been operating
since 2015 to provide rehabilitation services.

To determine the time equations related to different
rehabilitation services, we timed the activities for 5 to
7 patients in each code/service, and its average was in-
cluded in the calculations. The information related to the
time of receiving the services of the patients was passive
observation and without interaction with the patient.
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A workflow diagram was designed for each code ser-
vice’s activities in the first step. Then, the different re-
sources used by each activity were identified, and the
cost for each activity was determined. The total cost
amount was obtained for each cost group based on iden-
tifying cost groups and extracting related costs and their
summation. The overhead costs were distributed to the
departments by dividing the total cost by the cost driver
and multiplying the resulting figure by the number of pa-
tients referred to each department. In distributing costs
to cost centers, we carefully considered the activities
of each center and selected the appropriate cost driver.
The number of patients has been considered the driver
of other overhead costs. The cost driver for human re-
sources is their working minutes, which were measured
by a timer. The driver of the cost of machines is their
lifetime (in minutes), and the driver of the cost of repairs
and maintenance of office equipment is the number of
patients. For overhead and facility costs, meterage was
considered as a cost driver.

Results

Table 1 presents the cost sources for the departments
directly engaged with the patients. The cost of renting

Autumn 2023. Vol 24. Num 3

the center, which is paid in the form of endowment rent,
was the highest cost of the center in the year 1398 (Ira-
nian calendar). Consumables, contract services, depre-
ciation, and maintenance of assets were significant cost
items in 1398 AH (Anno Hegirae [in the year of the Hi-
jra]). Other cost items of the Nezam-Mafi Rehabilitation
Center are classified and reported under 14 basic items.
The lowest expenses recorded in 1398 AH were related
to educational and research and mission expenses.

Considering the costs mentioned above and their shar-
ing in different departments based on the activity per-
formed on them, we computed the cost of each service
delivery unit in the various rehabilitation departments of
Nezam-Mafi Rehabilitation Center in 1398 AH. Accord-
ing to the allotment of overhead costs, which encom-
passed two distinct categories—service overhead costs
and meterage overhead costs—our approach factored in
the number of referrals and the department floor area.
Regarding the importance of personnel costs in calculat-
ing the cost of services, the TDABC method has focused
on determining the time required to provide the service.
To address this issue, we calculated the payment per
minute of the staff presence in 1398 AH by consider-
ing the annual payment to the labor force of different

Table 1. Major Items of non-personnel expenses of Nezam Mafi Center in 1398 AH

No. Cost Description Thousand Iranian Rial
1 Rent 4659368
2 Consumable materials and supplies 1128218
3 Contractual services 1020052
4 Depreciation cost of machinery and equipment 743178
5 Repair and maintenance of office equipment 548139
6 Maintenance and repairs of assets 449820
7 Depreciation cost of assets 384975
8 Water, electricity, and fuel 358167
9 Welfare facilities and ceremonies 297703
10 Transportation and communication costs 82099
11 Photography and advertising 15925
12 Printing, buying publications, and press 12590
13 The cost of the mission and transfer of employees 7322
14 Educational and research expenses 6055

Source: Research calculations.
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Table 2. Cost structure for each service code in Nezam-Mafi Rehabilitation Center in 1398 AH (Iranian Rial)

Admin-

Depre- Depre-

Depart- Service Medical . . Consuming _— o s Overhead  Overhead
istrative . Building ciationof  ciation of
ment Code Staff Materials . X (Referrals) (Meterage)
Personnel Machinery Equipment
Physio- 901 625 59647 17288 26211 34386 17266 8944 35373 5517
therapy
901 645 380252 17288 26211 34386 17266 8944 35373 5517
Occu- 901 630 99428 28354 26211 540090 17266 8944 35373 175643
pational
therapy 901 655 130499 28354 26211 540090 17266 8944 35373 175643
Speech 900420 56970 3733 26211 79993 17266 8944 35373 12834
therapy
900425 49374 3733 26211 79993 17266 8944 35373 12834
900 475 15793 5108 26211 96016 17266 8944 35373 15404
Audiology 900 485 7896 5108 26211 96016 17266 8944 35373 15404
900 490 5922 5108 26211 96016 17266 8944 35373 15404

Source: Research calculations.

departments and their presence in the service delivery
departments. Notably, the highest human resources cost
was related to the specialists working in the physiother-
apy department, with an approximate payment of 7.456
Iranian Rials per minute of their presence in 1398 AH.
Mental occupational therapists are in the next position,
with a payment equal to 5.346 Iranian Rials. The total
cost of staff at the Nezam-Mafi Rehabilitation Center is
estimated at 3.904 Iranian Rials. This number, repre-
senting the third highest payment for human resources
in this center in terms of amount, shows that the cost per
minute of administrative personnel was higher than that
of specialized labor in this center.

After determining the source of costs, identifying the
cost drivers, and calculating the unit price of different
production sources, we proceeded to determine the
service delivery drivers and the total cost of rehabilita-
tion services in the Nezam-Mafi Rehabilitation Center.
According to the information reported in Table 2, the
specialized personnel and overhead costs constitute the
main portion of the total cost of physiotherapy services.
In the occupational therapy department, the special-
ized personnel and building costs, and in the speech
therapy department, office and personnel costs had the
highest part in their services. The main part of the total
cost related to audiology service codes was also associ-
ated with the cost of the office and overhead. Human
resources had the highest cost share for code 901645 of
physiotherapy. The expenses related to the equipment
also comprised the highest share in providing physio-
therapy service with the code 601625. Physiotherapy
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services with code 901625 and audiology with code
900490 also featured the highest cost components in
their provision, particularly related to consumables, fol-
lowed by overhead costs.

The last step in calculating the total cost of rehabilita-
tion services involves consolidating costs from different
departments and accounting for the drivers necessary to
provide the service. Table 3 reports the costs of each unit
of the resources required to provide a service unit. It can
be seen that the cost of providing occupational therapy
services at Nezam-Mafi Rehabilitation Center was the
highest, and the physiotherapy service with the code
901625 was the cheapest in this center.

After calculating the cost of each service, determining
the service tariff becomes pivotal in ascertaining whether
a service incurs profit or loss. According to the annual
rate of public sector tariffs issued by the government,
comparing the cost of all selected rehabilitation services
in the Nezam-Mafi Rehabilitation Center with the offi-
cial tariffs of these services in government centers shows
that except for speech therapy service code 900420, the
cost of providing other services was higher than their
approved tariffs. The only service of Nezam-Mafi Reha-
bilitation Center whose provision costs less than the ap-
proved tariff was the 900420 service; the cost was about
70000 Iranian Rials less than the approved tariff.

Basakha M, et al. Determining the Unit Cost of Outpatient Rehabilitation Services. RJ. 2023; 24(3):346-363.
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Table 3. Cost of rehabilitation services at Nezam Mafi Rehabilitation Center in 1398 AH (Iranian Rial)

Department Service Code Costing Service Tariff Profit/Loss Per Service Unit
901625 204631 107380 (97251)
Physiotherapy
901645 525236 172280 (352956)
901630 931309 103900 (827409)
Occupational therapy
901655 962380 280480 (681900)
900420 241322 311700 70378
Speech therapy
900425 233726 218190 (15536)
900475 220114 181800 (38314)
Audiology 900485 212218 89160 (123058)
900490 210244 50210 (160034)

Source: Research calculations.
Discussion

The cost structure in the Nezam-Mafi Rehabilitation
Center showed that the financial costs of rent, consum-
able materials and supplies, and contracted services had
the highest share in the costs of providing rehabilitation
services. The costing literature in rehabilitation services
lacks applied case studies based on the TDABC ap-
proach [13]. It makes the cost of rehabilitation services
unclear to providers, social insurance, and regulatory
bodies. Understanding the cost structure and cost of ser-
vices can help organizations provide high-quality goods
and services in a competitive environment. Exploring
this issue has been repeatedly emphasized in providing
healthcare service providers [14, 15]. Following the pur-
pose of the study, it was observed that the cost of pro-
viding most rehabilitation services in the Nezam-Mafi
Rehabilitation Center is higher than the government tar-
iffs for these services. Although Nezam Mafi Rehabili-
tation Center is a government service provider institu-
tion whose losses are compensated by the government
budget, other rehabilitation centers likely run similarly
[16, 17].

According to our research, the cost of the services
(except a speech therapy service code) was higher than
the approved tariffs for the services mentioned above.
These results are consistent with the study on the cost
of rehabilitation services in Asma Center [4]. Studies in
other countries have also shown that service costs can
be higher than its tariffs [8, 18, 19]. Nevertheless, stud-
ies with different results are also found in the literature
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[10, 20, 21]. Of course, the discrepancies were related to
non-Iranian studies, and most studies conducted in Iran
have indicated the high cost of health services and tariffs
on the public and governmental sectors.

According to this research results and compared with
the results of other studies, it can be concluded that
various technical, organizational, and economic factors
of a complex service influence the cost of providing
it. Therefore, examining the cost structure of deliver-
ing services in treatment and rehabilitation centers can
help to identify cost factors and optimal management
of resources. Analyzing the cost structure for selected
rehabilitation services in the Nezam-Mafi Rehabilitation
Center showed that the share of different costs in these
services was different depending on the type of service.
Personnel costs allocate the highest share in physiother-
apy services, as emphasized in many previous studies
[4, 17,20, 22].

The position of personnel costs in the cost of services
and the need to manage these costs has made research-
ers more concerned about this part. Some researchers
have emphasized the inevitability of these costs and
highlighted the optimal use of personnel along with
increased physical capital in proportion to the person-
nel [23]. Some others advocate for the development of
the latest technical and accounting methods for gain-
ing more accurate identification of costs caused by the
compensation of human services. This study has been
designed and implemented for this reason. Studies us-
ing the TDABC have estimated the share of human
resources costs higher than those using other methods.
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For example, the study conducted by Jamie and Rezaie
Yamin [24] underscores that about 73% of the expenses
related to providing healthcare services in Isfahan Social
Security Hospital were related to personnel expenses.

A substantial portion of the cost of occupational ther-
apy, speech therapy, and audiology services was related
to the “office and building rental cost.” Therefore, avoid-
ing rental costs (through reallocation of resources, such
as merging with other rehabilitation institutions) can be
vital in reducing the cost of services. In healthcare cen-
ters that provide services without property ownership,
the share of building costs in the total costs is significant.
Shaarbafchi zade et al. [25], in their study of the cost of
hospital radiology and computerized tomography (CT)
scan services, reported that the share of building costs
was about 36.6% of the total costs. Of course, in the
studies conducted in this field, the building costs have
been ignored because most centers in which the cost is
calculated are governmental (apart from considering the
depreciation of the building in some studies). Consider-
ing the sharp increase in building costs in recent years
in Iran, providing rehabilitation services in shared envi-
ronments by avoiding geographical dispersion can help
reduce the costs of service providers and bring profit-
ability to the mentioned centers.

One significant component of the total cost contribut-
ing to the provision of rehabilitation services in the Ne-
zam Mafi Rehabilitation Center was “overhead costs.”
One of the major reasons for the high overhead costs
is attributed to suboptimal service capacity utilization.
This issue emphasizes the importance of production
scale in a rehabilitation center. Considering this issue,
it is expected that the increase in the number of patients
in the Nezam Mafi Rehabilitation Center will reduce the
cost of each service unit and make its activities profit-
able. This finding has been emphasized in the study by
Mohammadpour and others [4] in the rehabilitation cen-
ter of Asma and Bahador et al. [26]. For other health and
treatment services, the discussion of overhead costs has
been considered considerably [27].

Conclusion

Considering that most rehabilitation services lack cov-
erage by Iran’s social insurance and the current tariffs
are not affordable for families in need of rehabilitation
services, national measures should be considered one of
the necessities of the health system. In addition to sup-
porting the provision of social insurance for low-income
families, this study sought to suggest an improved cost-
ing method for rehabilitation providers. The TDABC
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method can provide more realistic information on the
cost structure and other valuable information, such as an
overview of actual profit/loss and unused human capac-
ity. It provides a basis for improving resource manage-
ment for healthcare providers and increasing the cost-
effectiveness of rehabilitation services.
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