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Abstract

Objectives: Traditional costing systems in hospitals often generate significant cost distortions
and fail to reflect the true economic burden of healthcare delivery. To overcome these
limitations, the Time-Driven Activity-Based Costing (TDABC) method offers a more accurate
and flexible framework by emphasizing the time required to perform activities. This study
applied the TDABC to estimate the actual cost of rehabilitation services for Resource-Based
Relative Value Units (RBRVUS).

Materials & Methods: TDABC approach estimates the actual cost of services based on the time
required to perform each activity and the unit cost of the resources consumed. This descriptive,
cross-sectional, and retrospective study was conducted at Rafidah Rehabilitation Hospital during
the 2022-2023 fiscal year. In the first stage, rehabilitation service delivery processes were
identified and detailed process maps were developed for each service: Subsequently, data on
human resources, medical equipment, physical space, support services, and other operational
costs were extracted from the hospital’s financial and administrative records. The capacity cost
rate for each resource was calculated based on its practical. capacity and annual expenditure,
while the time required to deliver each service was determined through direct observation,
document review, and staff interviews. Thereafter, the cost of each rehabilitation service was
calculated using the standardized RBRVU codes listed in the National Relative Value Book of
Health Services. The costs of inpatient rehabilitation care packages for different disease groups
were then estimated. Finally, the calculated costs were compared with the official tariffs and
reimbursement rates of the Iran Health Insurance Organization.

Results: Personnel costs represented-the largest expenditure, followed by contracted services and
consumables. Across major patient. groups—including Cerebral Palsy, Multiple Sclerosis,
Stroke, Traumatic Brain Injury,~and Spinal Cord Injury—the hospital’s reimbursement from
Iran’s National Health Insurance covered only 79.1%, 86.7%, 83.9%, 81.9%, and 86.3% of the
respective real costs.

Conclusion: The-findings demonstrate that insurance reimbursement does not fully cover the
actual costs. of rehabilitation services. To enhance the financial sustainability of these services,
tariff ‘adjustments aligned with real cost structures are essential. Efficient cost management
should be. prioritized through optimized resource utilization and inventory control. Expanding
non-inpatient rehabilitation programs, such as home-based or outpatient care, can also help
reduce hospital expenditures.

Keywords: Rehabilitation services, Inpatient services, Outpatient services, Time-driven activity

based costing.



Introduction

Health constitutes one of the major economic activities within the service sector. On average,
health expenditure accounts for 10.4% of the global gross domestic product (GDP), while the
corresponding figures for the Middle East and North Africa (MENA) region and Iran are
reported to be 5.8% and 8.6%, respectively (1). Advances in health knowledge and improved
access to healthcare services have led to increasing demand for healthcare, placing-growing
pressure on governments and healthcare providers to enhance efficiency and cost-effectiveness
(2). Consequently, healthcare organizations have been compelled to develop and implement cost-
control systems and service cost management frameworks (3). The growing need for accurate
financial and cost information has further driven the development and adoption of systems
capable of calculating the actual cost of services in real time and. providing reliable information
for managerial decision-making (4, 5).

A review of the healthcare costing literature in Iran demonstrates that the evolution of costing
systems in the health sector has followed a similar-trajectory. The first step involved recognizing
the importance of determining the actual cost of healthcare services. Among the pioneering
studies in this field, Hajihassani (6) and Akbari (7) estimated the cost of psychiatric services at
Razi Hospital and rehabilitation services at Imam Khomeini Rehabilitation Center, respectively.
In subsequent years, Arab et al. (8),"Golmehammad et al. (9), Khazri et al. (10), and Noori et al.
(11) calculated and reperted the costs of various healthcare services in diagnostic and treatment
centers. Traditional costing-approaches allocate costs collectively across all outputs; however,
the increasing need'to understand detailed cost structures has encouraged organizations to move
away from_conventional and often imprecise costing methods toward more sophisticated
approaches such as Activity-Based Costing (ABC) (12, 13). ABC is a two-stage process that first
assigns “costs to activities and subsequently allocates them to products or services. This
methodological shift has also been reflected in the Iranian health economics literature, where
studies by Javanbakht et al. (14), Farzad and Raeispour (15), Bahador et al. (16), and Alipour et
al. (17) focused on estimating the costs of healthcare services using the ABC approach.



Heterogeneity in patients’ utilization patterns further complicates cost analysis, as aggregate
cost allocations may oversimplify resource consumption and lead to inappropriate policy
decisions (18). In response to this limitation, costing methodologies have evolved, resulting in
the introduction of Time-Driven Activity-Based Costing (TDABC). TDABC offers several
important advantages, including the effective use of practical capacity data and the identification
of unused capacity, thereby revealing inefficiencies more clearly than conventional ABC
methods (6, 7). Although traditional ABC provides detailed insights into operational ‘costs, its
implementation is often hindered by extensive data requirements and substantial-human resource
involvement (8). TDABC addresses these challenges by employing time equations and resource
capacity measures, enabling more efficient and accurate cost management (9). Studies conducted
by Shaarabafchizadeh et al. (19), Chegeni et al. (20), Azhdari et.al. (21), and Hajighasemi et al.
(22) have applied TDABC in healthcare settings and demonstrated that this approach provides
more accurate and realistic estimates of service costs.

Rehabilitation services constitute a fundamental compenent of healthcare systems, playing a
critical role in restoring functional capacity and-facilitating the social integration of diverse
population groups, including persons with disabilities and older adults. It has been estimated that
more than 74% of the years lived with disability are attributable to conditions for which
rehabilitation services could substantially improve health outcomes (22). Recognition of this
importance has contributed to the expansion of rehabilitation-related markets and increased the
economic significance of rehabilitation services worldwide. Accessibility and affordability of
rehabilitation services are strongly-influenced by pricing and reimbursement policies. In low-
income countries, ‘unaffordable healthcare remains one of the major barriers to accessing
essential services. Approximately 32% of the general population and 52% of individuals with
disabilities in.these settings are unable to afford necessary healthcare expenditures (23).
Therefore, “establishing equitable reimbursement rates and tariffs for rehabilitation services
remains a major challenge in health policy and financing (24). In Iran, as in many other
countries, a substantial proportion of rehabilitation services is not covered by health insurance
schemes, resulting in higher out-of-pocket payments and an increased financial burden

associated with disability for both individuals and society (25).



Improving cost transparency through rigorous costing studies can contribute to the reform of
insurance reimbursement systems, the rationalization of tariff-setting mechanisms, and more
effective resource allocation within rehabilitation service organizations. The studies conducted
by Mohammadpour et al. (26) and Basakha et al. (27) represented some of the earliest attempts
to estimate the costs of rehabilitation services in Iran using the TDABC approach. However,
their estimates were relatively aggregated and did not provide sufficient detail regarding.specific
rehabilitation interventions. To facilitate the practical application of costing evidence, the costs
of clearly defined rehabilitation services should be estimated separately. Accordingly, the present
study was conducted in 2023 at Rafidah Rehabilitation Hospital, one. of Iran’s leading
rehabilitation centers, with the aim of calculating the costs of both-inpatient and outpatient
rehabilitation services. The findings are expected to support evidence-informed decision-making,
improve financial efficiency, and contribute to the development of more effective rehabilitation

service policies.

Material & Methods

Study Design and Setting

This study was conducted as a cross-sectional study using retrospective performance-related
and financial data. The primary objective was to analyze the cost structures of rehabilitation
services provided at Rofeideh Rehabilitation Hospital in Tehran during the fiscal years 2022—
2023. The TDABC method determines costs by multiplying the time required to perform each
activity by the unit cost.of the resources consumed. Cost components were categorized into fixed
and variable costs. ‘Fixed costs included building and equipment depreciation derived from the
hospital’s: accounting system. Variable costs comprised personnel, contracted services, and
consumable materials, reflecting the resource-intensive nature of rehabilitation care.

For inpatient services, the study further examined predefined case-mix packages approved by
Iran’s National Health Insurance. These packages represent standardized 21-day rehabilitation
care plans with a fixed set of daily services. The actual cost of delivering each package was
estimated using TDABC-derived cost data and then compared with insurance reimbursement

based on official governmental tariffs.



Data Collection and Measurement

Data were retrieved from three institutional repositories to ensure accuracy and completeness.
These included the Vice-Chancellor of Treatment and Rehabilitation, the University’s Financial
Information System, and the Time and Attendance System. Rehabilitation services were first
identified and coded according to the RBRVU reference book, ensuring consistency with
national reimbursement and tariff systems. To develop time equations for each rehabilitation
code, service delivery processes were directly observed in 5 to 7 patients per code. Previous
studies conducted in Iran have primarily relied on interviews with healthcare staff or department
managers to estimate time equations (19-21). Similarly, international studies have generally
estimated time equations through direct observation of only two to three service cases (28). In
the present study, a more comprehensive approach was adopted. Using“a stopwatch-based time
measurement method, the duration of each activity—including therapeutic sessions, patient
preparation, and clinical documentation—was recorded.. The average time obtained for each
activity was subsequently reviewed and validated by the manager or supervisor of the respective
department.

The observed mean time associated with each service code was multiplied by the capacity
cost rate of the corresponding resource to. calculate the actual cost of service delivery. Resource
utilization was mapped across cost centers, and a clear distinction was made between direct and
indirect costs. Cost drivers included staff. working time (measured in minutes), equipment
operating time, number of patients receiving support services, and departmental floor area
(square meters). for the.allocation.of facility-related expenses. Overhead costs were allocated
proportionally according to these cost drivers (29).

Finally, the total cost of each service was calculated by aggregating the costs of all activities
associated with.a specific service code, as defined in the National Relative Value Book of Health
Services.. This approach provided a standardized and comparable framework for estimating the
actual costs of rehabilitation services. To enhance the temporal comparability of cost estimates
and facilitate international interpretation, all costs were additionally converted and reported in
US dollars based on the average market exchange rate during the study period, where one US

dollar was equivalent to 420,660 Iranian Rials.



Given the objectives of the study, data analysis was primarily descriptive in nature and
focused on estimating and characterizing the cost structure of rehabilitation services. Therefore,
no inferential statistical analyses were performed, as the purpose of the study was not to test
hypotheses but rather to quantify and explain the actual costs and their underlying components.

Statistical Methods

The analysis was descriptive in nature, focusing on the estimation and characterization of cost
structures. Inferential statistical methods were not applied, as the aim of the study-was not
hypothesis testing but rather the comprehensive assessment of costsassociated with
rehabilitation services.

Ethical Considerations

Ethical standards were carefully upheld throughout the study. Since. the research relied
exclusively on retrospective organizational and accounting.data, there was no direct involvement
of patients or human participants. Confidentiality was safeguarded by anonymizing all sensitive
information and securely storing the data to prevent unauthorized access. Permission to use the
data was obtained in accordance with institutional regulations, and the study was approved by
the appropriate ethics committee under Ethics Code No. XXX.

Results

Overhead costs were allocated.to each department using appropriate TDABC drivers
(working minutes for staff, ‘equipment time for machinery, patient counts for
maintenance/administration;. and-.physical area for utilities). Total costs in each category
(personnel, consumables, ‘equipment, rent, depreciation, utilities, etc.) were summed by
department. For each resource we then calculated a capacity cost rate by dividing its total cost by
practical capacity (30). Time-in-motion data (5-7 observations per service code) provided
average minutes per activity; multiplying these times by the corresponding capacity cost rates
yielded the cost per rehabilitation service unit. For example, in a similar TDABC study the total
personnel cost per service unit was derived in this manner (26).
Table 1 summarizes the non-personnel cost breakdown. The largest items were contractual
service expenses (78,470 million IRR, $187,071), consumables (78,470 million IRR, $187,071),
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and asset maintenance (8,715 million IRR, $20,750). Depreciation costs were negligible due to
the building’s ownership and age.

Personnel expenses accounted for the largest proportion of total costs. As shown in the lower
section of Table 1, the activities performed by staff members in each department were measured
in terms of time (minutes), representing approximately 85% of the working hours recorded in the
hospital attendance system. In addition, the number of patient visits and service encounters in
each department was identified and documented. After calculating staff compensation and
considering the actual time devoted to service provision by each professional group, the average
cost per minute of activity was estimated.

The results indicated substantial variation in labor costs across occupational categories. The
highest cost per minute was observed among managerial staff,"amounting to 984,000 IRR per
minute (equivalent to USD 2.34). In contrast, nursing staff and emergency department personnel
exhibited the lowest labor costs, estimated at 25,000 IRR (USD.0.06) and 22,000 IRR (USD
0.05) per minute, respectively. Among specialized rehabilitation professionals, the cost per
minute of service delivery was considerably lower than.that of managerial personnel, with
audiology services costing 659 IRR per minute (USD 0.0016), physiotherapy 4,212 IRR per
minute (USD 0.010), occupational therapy 4,611 IRR per minute (USD 0.011), and speech
therapy 6,934 IRR per minute (USD 0.017).

This level of disaggregation represents one of the key advantages of the TDABC methodology.
Unlike traditional costing approaches, ‘which typically distribute total personnel expenses
uniformly across services, TDABC enables a more precise allocation of labor costs based on the
actual resources consumed by each activity. Consequently, the method provides a more accurate
estimation of service-specific costs by incorporating the real contribution of each professional
group to the delivery ofiindividual healthcare services.
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Table 1. Cost breakdown for Rofeideh Hospital in 2022

Cost Type

Description

Amount (Million IRR/
(Thousand USD)

Non-Personnel Costs

Contracted Services
Consumable Materials
Asset Maintenance
Machinery Depreciation

Utilities (Water, Electricity, Fuel)

Office Equipment Depreciation
Office Equipment Maintenance
Other Overhead Costs

Travel, Transportation, Communication
Welfare and Hospitality Facilities

Printing, Publications, Education, Research
Building Depreciation

115,314 (274)
78,470 (187)
8,715'(21)
7,155 (17)
7,000 (17)
3,409.(8)
2,882 (7)
2,730 (7)
1,641 (4)
303 (1)
130 (0.31)
4(0.01)

Personnel Cost (Ward)

Administrative Staff
Radiology Unit
Nursing Services Management
Neurology

Spinal Cord Injuries
Medical Staff

Speech Therapy
Surgery

Emergency Unit
Stroke

Operating Room
Pediatrics

Audiology
Physiotherapy
Occupational Therapy

Operating time:
Operating time:
Operating time:
Operating time:
Operating time:
Operating time:
Operating time:
Operating.time:
Operating time:
Operating time;
Operating time:
Operating time:
Operating time:
Operating time:
Operating time:

77,017 min

234,234 min; Visits: 2,340
1,156,386 min; Visits: 132,169
1,773,408 min; Visits: 32,669
1,543,122 min; Visits: 32,271
170,814 min; Visits: 7,058
304,542 min; Visits: 14,552
1,319,934 min; Visits: 18,934
574,140 min; Visits: 999
1,599,570 min; Visits: 22,376
805,602 min; Visits: 5,656
955,416 min; Visits: 19,221
188,958 min; Visits: 3,345
411,684 min; Visits: 94,690
353,640 min; Visits: 31,537

75,822 (180.53)
4,252 (10.12)
29,494 (70.22)
25,738 (61.28)
21,193 (50.46)

2,483 (5.91)
2,112 (5.03)

19,129 (45.55)
18,349 (43.69)
15,918 (37.90)
15,163 (36.10)
13,796 (32.85)

125 (0.30)
1,734 (4.13)
1,631 (3.88)

12



To calculate the cost of rehabilitation services in accordance with Resource-Based Relative
Value Units, the expenditures of each sector were aggregated and adjusted for necessary service
provision incentives. Costs were then calculated per resource unit to determine the actual cost of
delivering one unit of each rehabilitation service. These costs were subsequently compared with
official tariffs applied in the public sector.

The cost comparison showed that the actual cost of nearly all rehabilitation services, except
two audiology codes, exceeded the official tariffs for public sector providers (Table2). The
highest discrepancies were observed for audiology code 900490 with a unit cost of 775,942 IRR
($1.85), physiotherapy code 901620 with 762,875 IRR ($1.82), and occupational therapy code
901630 with 790,270 IRR ($1.88). Services such as physiotherapy. code 900135 and audiology
codes 900501 and 900460 had tariffs higher than their costs and thus produced a positive margin.

For inpatient rehabilitation services, Iran Health Insurance Organization applies a case-mix
package model for coverage of inpatient rehabilitation care. These packages are structured into
three consecutive 21-day periods, during which all inpatient rehabilitation costs are theoretically
covered under the insurance program. The insurance organization reimburses healthcare
providers based on official public tariffs set by.the Ministry of Health. Table 3 compares official
tariffs to actual costs per bed-day insurance-approved packages for different patient groups. The
cost of the cerebral palsy rehabilitation package was 10.9 million IRR ($25.95) per bed-day
based on official tariffs and 12:789 million IRR ($30.45) when calculated by actual cost,
resulting in a 26.5% higher real cost. Over a 21-day stay, total costs were 228.9 million IRR
($545) under tariffs and 289.576.million IRR ($690) based on actual expenses. For multiple
sclerosis (MS) patients, the official tariff per bed-day was 14.021 million IRR ($33.38) compared
with 16.187 million IRR ($38.54) actual cost, leading to a 15.4% cost increase (21-day totals:
294.648 million IRR ($702) vs. 339.934 million IRR ($809)). In stroke patients, the tariff rate
was 14.931“million IRR ($35.55) and the actual cost 17.792 million IRR ($42.36), a 19.2%
increase. Over three 21-day cycles, the cumulative cost gap reached 180.19 million IRR ($429).

Similarly, for traumatic brain injury (TBI) patients, the official tariff was 15.516 million IRR
($36.94) and the actual cost 18.944 million IRR ($45.10), indicating a 22.1% difference (325.838
million IRR ($776) vs. 397.826 million IRR ($948) for 21 days). For spinal cord injury (SCI)
patients, the official tariff per bed-day was 15.429 million IRR ($36.73), whereas the actual cost

13



was 17.878 million IRR ($42.57), representing a 15.9% increase. For a 63-day stay, the
cumulative gap reached 154.165 million IRR ($367).
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Table 2. Cost, Public Sector Tariff, and Profit/Loss Analysis of Rehabilitation Services

Average time

Public sector tariff

Section Service code (minutes) Cost price (IRR) (IRR) Profit / Loss (IRR)
Physiotherapy 901640 19 750,240 (1.79 USD) 341,000 (0.81 USD)  -417,751 (0.99 USD)
900135 14 729,182 (1.74 USD) 1,140,500 (2.72USD) 411,160 (0.98 USD)
901620 22 762,875 (1.82 USD) 104,300+(0.25 USD) -658,575 (1.57 USD)
901685 53 893,433 (2.13 USD) 736,500 (1.75 USD) -285,939 (0.68 USD)
900115 33 809,202 (1.93 USD) 1,183,500 (2.82 USD) 374,298 (0.89 USD)
900130 16 737,605 (1.76 USD) 917,000 (2.18 USD) 179,395 (0.43 USD)
Occupational therapy 901630 25 790,270 (1.88 USD) 192,000 (0.46 USD) -641,270 (1.53 USD)
901650 33 827,157 (1.97 USD) 474,000 (1.13 USD) -456,360 (1.09 USD)
901655 46 887,098 (2.11 USD) 486,000 (1.16 USD) -414,698 (0.99 USD)
Speech therapy 900420 26 868,157 (2.07. USD) 576,000 (1.37 USD)  -267,102 (0.64 USD)
900425 29 888,959 (2.12 USD) 403,200 (0.96 USD) -387,585 (0.92 USD)
Audiology 900475 22 777,261 (1.85 USD) 319,800 (0.76 USD) -457,461 (1.09 USD)
900485 24 778,579 (1.86 USD) 151,300 (0.36 USD)  -627,279 (1.49 USD)
900490 20 775,942 (1.85 USD) 87,400 (0.21 USD) -688,542 (1.64 USD)
900480 10 769,349 (1.83 USD) 174,800 (0.42 USD) -594,549 (1.42 USD)
900495 51 795,722 (1.90 USD) 459,167 (1.09 USD) -336,555 (0.80 USD)
900500 79 815,502 (1.94 USD) 725,000 (1.73USD)  -90,502 (0.22 USD)
900501 65 805,612 (1.92 USD) 874,000 (2.08 USD) 68,388 (0.16 USD)
900460 61 802,315 (1.91 USD) 852,800 (2.03 USD) 50,485 (0.12 USD)
900465 34 785,832 (1.87 USD) 650,500 (1.55 USD) -135,332 (0.32 USD)
900585 45 792,425 (1.89 USD) 319,800 (0.76 USD)  -472,625 (1.13 USD)
900417 32 783,854 (1.87 USD) 447,000 (1.06 USD)  -336,854 (0.80 USD)
900580 60 802,315 (1.91 USD) 533,000 (1.27 USD) -269,315 (0.64 USD)
900505 12 769,349 (1.83 USD) 174,800 (0.42 USD) -594,549 (1.42 USD)
900590 35 785,832 (1.87 USD) 533,000 (1.27 USD) -252,832 (0.60 USD)
900515 46 792,425 (1.89 USD) 341,000 (0.81 USD)  -451,425 (1.08 USD)
900520 75 812,205 (1.93 USD) 586,300 (1.40 USD)  -225,905 (0.54 USD)
900525 25 779,239 (1.86 USD) 479,700 (1.14 USD) -299,539 (0.71 USD)

USD values converted based on market exchange rate (1 USD=420,000 IRR) and rounded to two decimal places.
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Table 3. Costing Inpatient Rehabilitation Case Mix for Different Diagnostic Groups

Count/Average Cost of Services in 21 Day Rehabilitation for

Service Service Code cP NS Stroke TBI SCI
901640 21 21 42 42 42
901685 21 21 42 42 42
Physiothera 901620 1 1 1 1 1
Y Py 900135 1 7 7 - 7
900115 - 7 7 7 7
900130 - 4 4 7 7
900420 1 1 1 1 1
Speech Therapy 900425 42 42 42 42 21
900455 42 42 42 42 21
. 901630 1 1 1 1 1
Occupational Therapy 901650 63 42 42 63 42
Audiology 900415-900605 1 1 1 1 1
Disport Injection 100176 5 15 15 1 15
Orthophony Assessment 901706 - - - - 1
Visit — 21 21 21 21 21
Consulting 901940 6 6 6 7 7
Psychological Counseling 900050 5 4 5 5 5
Laboratory/IRR(S) - 1,52297,830 7,464,345 (17.78) 7,491,250 (17.83) 2,885,040 (6.87) 4(()95%54)75
. : - 15,515,244 (36.94) 33,943,002 (80.82 25,648,358 52,424,767 53,308,617
Medicine & Supplies /IRR($) ( ) ( ) (61.06) (124.82) (126.92)
: - 1,136,640 4,476,810 (10.66) 16,072,636 587,520 5,463,600 (13.01)
Imaging /IRR($) 2.71) (38.27) (1.40)
Bed/IRR($) - 71,526,000 71,526,000 71,526,000 71,526,000 71,526,000
(170.31) (170.31) (170.31) (170.31) (170.31)
Nursing Services /IRR(S) - 4,291,560 (10.29) 4,291,560 (10.29) 4,291,560 (10.29) 4(21%12%6)30 4,291,560 (10.29)
- - 18,774,000 (44.73 18,774,000 (44.73 18,774,000 18,774,000 18,774,000
Nursing Care Package /IRR($) ( ) ( ) (44.73) (44.73) (44.73)
- 18,136,134 (43.18) 28,008,644 (66.68) 22,520,353 33,372,141 33,372,141
Other /IRR(3) (53.62) (79.46) (79.46)
- 10,900,013 (25.95 14,030,869 (33.40 14,931,859 15,516,082 15,429,890
Bed Revenue per Day /IRR($) ( ) ( ) (35.55) (36.94) (36.74)
- 13,789,316 (32.83) 16,187,360 (38.54) 17,792,022 18,944,080 17,876,966
Actual Bed Cost per Day/IRR($) (42.36) (45.11) (42.56)
Revenue /Cost (%) 79.1 86.7 83.9 81.9 86.3

Source: Research Calculations
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Discussion

The costing literature in rehabilitation services remains limited, particularly regarding applied
studies based on the TDABC approach (31). This lack of evidence has contributed to cost
opacity for service providers, social insurance organizations, and regulatory bodies, thereby
complicating pricing and public health resource planning. The present study demaonstrated that
the actual cost of most rehabilitation services at Rafidah Rehabilitation Hospital exceeds the
official tariffs in the public sector. Although this hospital is a governmental center and its
operating deficit is covered by public funding, it is likely that other rehabilitation‘centers face
similar financial conditions. This issue has also been highlighted in' previous studies by
Golmohammad et al.(9), Mohammadpour et al. (26), Basakha et al..(Basakha et al., 2023) (27),
and Mohammadpour et al. (32). However, compared with the. facilities: examined in those
studies, the situation in Rafidah Hospital appears relatively-better, as its larger scale and higher
patient volume have resulted in a smaller gap between actual costs and official tariffs than that
reported in smaller centers.

Similar findings have been reported in international.studies, where in many countries the actual
cost of services exceeds insurance reimbursement levels (28, 33, 34). Nevertheless, opposite
results have also been reported in some studies (35, 36), indicating that cost structures depend on
contextual factors such as organizational scale, resource utilization patterns, and levels of
efficiency. In other words, what plays a key role in this regard is a combination of technical,
organizational, and econemic factors. Understanding cost structure helps managers identify cost-
driving resources and implement appropriate measures to control cost inflation in those areas.
For instance; consistent with the findings of the present study and aligned with several healthcare
studies, including-Kundu et al. (37), Shaarbafchi Zade et al. (19), and Basakha et al. (27),
personnel costs accounted for the largest share of total service costs. Although unused capacity
among hospital staff was not reported in this study, an examination of staff activity time across
departments, as well as the number of visits and patient encounters, indicates that a high level of
unused capacity exists in many hospital units. Proper management and planning could therefore
lead to substantial cost savings in this area.

In Rafidah Rehabilitation Hospital, overhead costs constituted the largest share of total

expenditures, which is inconsistent with many previous studies in Iran and other countries (10,
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26, 27, 35). One of the main reasons for this finding is suboptimal service capacity utilization;
the number of admitted and treated patients is lower than the hospital’s actual capacity, resulting
in fixed overhead costs being distributed among a limited number of service recipients. This
scale effect leads to a significant increase in unit cost, an issue also emphasized in the studies by
Mohammadpour et al. (26) and Basakha et al. (27).

From a human resources perspective, administrative staff showed the highest cost per'minute of
work. Other studies in small and medium-sized healthcare centers have also reported a
disproportionate share of administrative wages in total costs (27, 30). Therefore; it can be stated
that administrative and organizational restructuring in the hospital may improve efficiency and
consequently reduce the unit cost of services.

Consistent with the findings of this study, previous evidence also confirms a significant gap
between the actual cost of rehabilitation services and.official ‘tariffs (8, 14, 38-40). This
discrepancy may imply either a misalignment between current tariffs or the actual cost structure
of service delivery, or insufficient operational efficiency inarehabilitation centers to manage costs
within existing tariffs.

Analysis of inpatient rehabilitation service packages also showed that insurance reimbursement
does not fully cover the actual cost of services. In major patient groups, including cerebral palsy,
multiple sclerosis, stroke, traumatic_brain injury, and spinal cord injury, reimbursement from
Iran’s national health insurance covered only 79.1%, 86.7%, 83.9%, 81.9%, and 86.3% of the
actual costs, respectively. In other words, the financial gap between actual costs and tariff-based
revenues threatens the financial sustainability of this hospital and similar institutions and may
limit their ability to-expand services or maintain quality standards.

This study has several limitations that should be considered when interpreting the findings. First,
due to the educational and clinical nature of Rafidah Rehabilitation Hospital, the economic value
of its educational activities, which are an integral component of such institutions, was not
included in the analysis. Therefore, the hospital’s operational efficiency may appear lower
compared to purely clinical centers, as part of its resources is allocated to non-revenue-
generating educational and academic activities. Second, all financial data were provided by the
hospital, and independent verification by the researchers was not possible; thus, potential

reporting or estimation errors may exist. Finally, since the calculations were conducted for a
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single rehabilitation center with its own specific administrative, cost, and operational structure,

the findings cannot be generalized to all rehabilitation service organizations.

Conclusion

This study applied the Time-Driven Activity-Based Costing approach, using Resource-Based
Relative Value Units codes, to calculate the cost of rehabilitation services and the case-mix
package cost of inpatient rehabilitation care at Rofeideh Rehabilitation Hospital in-Tehran. The
findings revealed that, in nearly all service categories, the actual cost of rehabilitation exceeded
the official public tariffs. Furthermore, the insurance-defined inpatient packages—designed for
conditions such as spinal cord injury, multiple sclerosis, cerebral palsy,,traumatic brain injury,
and stroke—were reimbursed lower than their actual cost, indicating.a substantial financial gap
between service provision and reimbursement.

These results emphasize the need to realign rehabilitation service pricing with the true cost of
care. To improve the financial sustainability and efficiency of rehabilitation centers, tariff
adjustments should be pursued through negotiation.between providers and payers, ensuring that
official reimbursement rates adequately cover. the actual cost of service delivery while
maintaining patient access and affordability. Second, enhanced cost management systems are
required to control major expenditure categories—particularly personnel, contractual services,
and consumables. Introducing structured. resource and inventory management systems can help
monitor and rationalize the use of consumable materials, which account for a significant portion
of hospital costs. Also, health policymakers should promote non-inpatient rehabilitation models,
such as home-based or community based rehabilitation programs, to reduce hospital overheads
and expand-service reach. Understanding cost variation across diagnostic categories can guide
strategic.resource allocation and improve financial planning.

In conclusion, this study sought to provide a transparent and evidence-based assessment of
rehabilitation costs, offering valuable insights for pricing reform and resource optimization in
Iran’s rehabilitation sector. Aligning reimbursement policies with empirically derived cost data,
improving cost control mechanisms, and diversifying care delivery models will be essential to
enhance both the economic performance and long-term sustainability of rehabilitation services in

the country.
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