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This analysis was undertaken to generate a set of standard costs for medical services and those incurred by patients
receiving treatment, for use in health economic evaluations. Medical service unit cost data were derived from a survey of
3,091 hospital medical services in five hospitals, disaggregated by type of hospital (district or provincial/regional) and
analyzed using the relative value unit method. Patient-borne ambulatory cost values were derived from data gathered
through 905 patient interviews that took place in six health centers, three district hospitals, and three provincial/regional
hospitals. The survey gathered data on costs a rising from the distance travelled to access the medical service, the time spent
in the healthcare facility, as well as travel and meal costs. The analysis generated a set of standard cost data for Thailand that
will make conducting economic evaluations more accurate, faster, and more convenient, as well as allowing better comparability
between studies. This is the first standard cost menu that has been developed specifically for Thailand, and as such should be
revised and refined in the future. Some areas that would benefit from revision are suggested.
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Economic evaluation is a tool that is widely
used tool to aid decision-making, both from a practical,
individual standpoint and as part of the development
of national policies. Despite this, implementation of
the approach is not always straightforward. One issue
that can impede accurate economic evaluation is the
process of obtaining accurate cost measurements,
which may be derived using a variety of concepts,
methods, and reference values(1,2). This can lead to
instances where one technology is assigned various
different values, as a result of the researchers using
different methods and/or references in the calculations.
This difference in costing may not necessarily reflect a
real difference in resource usage, but merely a different
calculation approach on the part of the researcher. One
recent study in Thailand found that the capital cost of
a district hospital calculated using an economic
approach was 13% higher than that calculated using
an accounting approach. The same study also found
that using a 6% discount rate comparing to 3% rate
increased the calculated cost by 4.8%(3).

The costing process involves three basic
steps: identification, measurement, and valuation of
resource use(4,5). While the first two steps are relatively
straightforward, the final step-valuation-involves
multiplying the unit cost of the resource in question by
the quantity used. For medical services, the unit cost
can be determined by direct measurement, standard or
reference lists for both price and cost, average market
prices, or estimation(6). While the specific objective and
limitations of some studies may mean that average
market prices, or estimation are used to determine unit
cost, in general, the use of direct measurement or
standard/reference cost lists is preferred. Using direct
measurement at a study site to ascertain unit cost is
appropriate when the results are to be used for
organizational management, while standard unit cost
is used when the results are needed for national-level
management.

In Thailand, health economic evaluation (HEE)
is a standard tool that is used to inform policy
development. For instance, before a new drug is
included on the national list of essential drugs it must
first be subjected to an HEE; the same is true for a new
treatment regimen, before it is accepted for coverage
under the national health insurance benefit package.
To establish standardized study methods in 2008, the
Health Intervention and Technology Assessment
Program (HITAP) of the Ministry of Public Health
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developed a set of National Health Technology
Assessment Guidelines, published in book form and in
the Journal of the Medical Association of Thailand
(volume 91, supplement 2)(7). These guidelines included
a chapter on measurement of costs written by this
author(8,9). Although the establishment of national
standard guidelines on cost measurement has provided
researchers with much more clarity, conducting
comparisons between studies at a national level remains
a challenge, as researchers continue to use unit costs
that cannot be compared. To help address this challenge
and provide clear guidance on unit costing processes,
HITAP assigned this author to develop a list of
standard unit costs of medical services for Thailand.
The list is intended to increase the efficiency of study
implementation, improve the reliability of data, and allow
more accurate cross-study comparison.

Material and Method
Overall methods

The present study employed a standard or
conventional costing method, which is comprised of
five steps(3): cost centre identification, direct cost
determination, indirect cost allocation, full cost
calculation, and unit cost calculation. To classify cost
centers, it is necessary to know which service outputs
and resources are used by those units: transient cost
centers provide support to patient service units and
absorbing cost centre provide medical services to
patients. Direct cost determination is a method used to
calculate those costs that are directly incurred by the
cost centers-labor cost, material cost, and capital cost.
Costs incurred by transient cost centers are allocated
to absorbing cost centers. Many alternative allocation
methods are available, including direct allocation, step-
down allocation, double distribution, and simultaneous
equation methods(10), the latter of which is the most
complicated but also the most accurate. Full cost is
calculated by adding together all direct and indirect
costs. Finally, the full cost is allocated to output services
(or cost objects or cost products).

There are several unit cost allocation methods.
The average method is used for cost centers producing
only one service or a set of homogeneous services
assumed to be the same service. For multi-service cost
centers, there are a number of alternative methods,
including micro-costing(11,12), ratio of costs to charges
(RCC)(12,13), and relative value unit (RVU) or weight
procedure method(12,13).

The micro-costing method is the most accurate
since it is based on the real resource consumption of

each service. The method starts by measuring the direct
cost (labor, material, and capital costs) of each service.
After that, the sum of direct costs of all services is
subtracted from the full cost, resulting in indirect cost
(of the service outputs). Finally, the indirect cost is
allocated to each service, and then added to the direct
cost to obtain the unit cost.

For the RCC method, the unit price of each
service is multiplied by the number of service outputs,
which then generates a total charge for that service.
After this, the full cost is divided by sum of the charges
of all services to obtain the ratio of cost to charge.
Finally, this ratio is used to multiply each unit price,
resulting in unit cost.

The RVU method is based on the ratio of
resources used for all services in terms of standard
RVUs. Although this method is not as accurate as the
micro-costing method, it offers greater time savings(14,15).
First, standard RVUs of all services are developed.
Then, the total RVUs used by the hospital are calculated
by multiplying the results of the standard RVU by the
number of services for all medical services. After that,
the cost per RVU is calculated by dividing the full cost
by the total RVUs of the hospital. Finally, the cost per
RVU is multiplied by the number of RVUs for each
service to obtain a unit cost. Standard RVUs can be
developed using a ranking method or an objective data
method(16-18). The ranking method is a subjective
technique that compares resource usage by
establishing the smallest amount, and then estimating
subsequent amounts in multiples of this initial amount.
The objective data method is based on real resource
consumption, based either on the consumption of a
major selected resource (for instance time or material
use), or the costing data derived from other studies.

Specific methods
The standard cost list used here in was

developed based on the following sub-research
projects conducted by the author, and on theses of
graduate students supervised by the author:

1. Development of standard relative value
units of health services(19).

2. Unit cost analysis of hospital medical
services(20).

3. Direct non-medical costs for outpatients(21)

Development of standard relative value units of health
services(19)

The present study was conducted in 2009 to
develop standard RVUs for Thailand. The objective
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data method was used for the analysis, based on existing
service cost or price lists. In Thailand, there are three
main lists-the price list of medical services of hospitals
under the Ministry of Public Health(22), which is
developed based on costing concepts; the
reimbursement list for medical services of public health
facilities under the Civil Servant Medical Benefit Scheme
(CSMBS)(23), a modified version of the Ministry of
Public Health list using assigned service codes available
in hospital databases and used by all public hospitals;
and the reimbursement list of medical services for road
traffic injuries under the victims compensation fund,
based on charges. The authors used the reimbursement
list to develop our RVUs, as it included all services
with codes used in public hospital databases.

Unit cost analysis of hospital medical services(20)

To calculate unit costs of hospital medical
services, the standard costing approach was used(3).
For unit cost calculation, the RVU method(12,13) was
employed, using the aforementioned standard RVUs
of Thailand(19). Costs were presented based on 2009
values. The study covered regional (>500 beds),
provincial (120-500 beds), and district (10-120 beds)
hospitals. In larger provinces, regional hospitals provide
the same services as provincial hospitals, in addition
to offering more advanced treatment. Therefore,
regional and provincial hospitals were classified into
the same group for the purposes of this study. Only
those hospitals that met specific efficiency criteria were
included(25). Study sites were composed of three
regional/provincial hospitals and two district hospitals.
Total hospital costs were calculated, including labor,
material, and capital costs but excluding pharmacy
costs. Capital costs included cost of using durable
assets and opportunity cost of land used. Capital cost
of durable assets was calculated using an economic-
based approach(10) with a 3% discount rate(9). Useful
years were defined according to the guidelines of the
Ministry of Finance(26). Items used beyond their useful
years were still included in the cost(6,27). After
determining total hospital costs, total RVUs were
calculated by multiplying the RVU of each service by
the total number of service outputs. Then, the cost per
RVU was calculated by dividing the hospital’s total
cost by the total RVUs. Finally, the cost per RVU was
multiplied by the number of standard RVUs of each
service, which results in the unit cost.

Direct non-medical costs for out-patients(21)

The present study estimated the direct non-

medical costs for outpatient services received at health
centers, district hospitals, and regional/provincial
hospitals by way of a descriptive study using a face-
to-face interview technique. Study sites were selected
from the central, northeastern, and northern regions of
Thailand. In each region, one regional or provincial
hospital, one district hospital, and two health centers
were selected based on convenience sampling. In
each study hospital, approximately 100 patients were
selected for interview. For each health centre,
approximately 50 patients were interviewed. All study
sample patients were at least 18 years old. Patients
who came for general physical examinations,
appointments for injections, and wound dressing were
excluded. The interviews were conducted between
October and December 2009, and focused on gathering
information on the distance traveled between the
home and health facility, time spent, costs involved
with transportation, meal costs, and income loss in
the course of obtaining medical services. The Mahidol
University institutional review board approved the
study. Interviewers explained the process of the study
to respondents and obtained their written informed
consent before conducting the interview.

Results
The results from this study generated the first

set of standard cost lists for Thailand. These have been
published, along with the methodology used, in Thai,
in hard copy and online (http://www.hitap.net/
research), and in software form (http://www.hitap.net/
costingmenu/). Five hundred copies of the book were
distributed to academics and related organizations(28).
All costs are given in 2009 values, but these can be
adjusted by applying the consumer price index for
medical care(29). For international readers, the exchange
rate was 34.34 Thai baht (THB) per $1US in 2009(30).
The standard cost list is composed of,

- standard RVUs of medical services
- unit cost of medical services at regional/

provincial hospitals
- unit cost of medical services of district

hospitals
- direct non-medical cost of outpatients at all

levels of health facilities
Lists of medical services, standard RVUs, and

unit costs at regional/provincial hospitals and district
hospitals are presented in Table 1. In the analysis, no
data of variability (standard error) is included, as the
hospitals in the survey did not provide the same set of
services. To broaden the information base, data for
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services rendered by all hospitals at the same level
were incorporated into one tabulation. The services
were composed of 3,091 items in 12 groups, as follows:

Group 1: Routine service at outpatient and
inpatient departments (visit and hospitalization day).

Group 2: Blood transfusion services.
Group 3: Diagnostic and clinical pathology

services.
Group 4: Diagnostic and therapeutic radiology

services.
Group 5: Special investigations.
Group 6: Medical supplies and services.
Group 7: Medical procedures and anesthesia.
Group 8: Nursing care services.
Group 9: Dentistry services.
Group 10: Physical therapy and medical

rehabilitation.
Group 11: Acupuncture and other alternative

medicine.
Group 12: Health promotion and disease

prevention and control.
Some services in the list were not provided at

the time of study; in these cases, the unit costs were
listed as not available (N/A). The unit cost of these
services can be calculated by multiplying the number
of RVUs per service (taken from the standard RVU value
list) by cost per RVU. The cost per RVU for regional/
provincial hospitals and district hospitals was found
to be 134.95 THB and 128.67 THB, respectively (2009
values). In the case of services beyond the scope of
the list, unit costs were estimated by multiplying the
unit price by the cost to charge ratio developed by this
program, giving ratios of 1.63 and 1.45 for regional/
provincial hospitals and district hospitals, respectively.

To calculate the direct nonmedical cost data
for outpatients, 905 patients were interviewed. The
interview asked participants about the various factors
that contribute to the direct medical costs, specifically-
distance travelled from home to health facilities, time
spent travelling and receiving services, costs of travel
and meals, and real income loss of patients and
accompanying persons (Table 2). All values were
calculated according to one hospital visit. All data were
disaggregated for health centers, district hospitals,
regional/provincial hospitals, and the average across
all facilities was calculated. To calculate real income
loss, the statistical analysis also included persons who
had incurred no income loss, due to being on a fixed
monthly salary, being self-employed, or being
unemployed. In addition, the opportunity cost could
be calculated based on the time spent versus a reference

wage rate.

Discussion
A number of countries have developed

standard cost lists to help standardize their economic
evaluations; the most well known are those of
Australia(31), Canada(32,33), the Netherlands(34) and the
United Kingdom(35). The first cost list in health care to
be produced was the “Manual of Resource Items and
Their Associated Costs”(31). First developed in Australia
in 1993 by the Common wealth Department of Health
and Ageing(33), the list gives a standard list of service
costs that can be used in economic analyses, the results
of which are then submitted to the Pharmaceutical
Benefits Advisory Committee. In Canada, the first cost
list was developed in Alberta province in 1997; in 1999,
a specific cost list for Manitoba health services was
developed(36). This list was then incorporated into the
national list of provincial costs for health care in 2000(33).
In the UK, the first costing guidelines, known as NHS
Costing Manual, was first developed in 1998 by the
Department of Health. It is revised every year, published
in manual form, and provided to all hospitals(37), who
then conduct cost analyses based on the values within.
Participating hospitals calculate the unit costs of the
medical services they provide, and the reference cost
list is then developed, based on average costs obtained
from data submitted by participating hospitals. In the
Netherlands, the first “Dutch Manual for Costing:
Methods and Reference Prices for Economic
Evaluations in Healthcare” was first published in 2000,
and a new and revised version was published in 2010,
according to the guidelines on pharmacoeconomic
evaluation issued by the Dutch Health Insurance Board.
The guidelines have been approved by the Ministry of
Health, Welfare, and Sport(34,38,39).

By comparing the Thailand list to other
international lists in terms of costing methods, it is
clear that the present study used similar costing steps
to those conducted in other countries-resource
identification, quantity measurement, and valuation of
resources used. The main difference is that, while most
other countries with costing lists have had regularly
revised standard cost lists for more than a decade, in
Thailand, this is the first version. A clear benefit of this
list is that the results were determined from the
calculations using data from actual health facilities
meeting criteria of efficiency and quality. Nevertheless,
as with all first versions, there are some limitations.
The CSMBS reimbursement rate used for the standard
RVU development was established several years ago,
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which may mean that some of the methods may be
slightly out of date. This rate was modified from the
Ministry of Public Health price list-a list which was
developed by different working groups for different
service groups. Each group might therefore have used
different methods in determining specific details.
Another limitation is the small sample size of health
facilities used for the calculation. Future revisions to
the list should ideally be performed every few years,
and the medical services and corresponding codes
should be standardized among the various health

facilities. The authors recommend that an institute be
established to oversee this job as a continuing
responsibility.

Conclusion
This is the first standard cost menu to be

developed for Thailand. It covers a range of medical
services, and covers district hospitals and provincial/
regional hospitals. At present, the list does not include
services at a super tertiary level or at a university
hospital level. This standard cost menu should make

Data                                            Mean (SE)

HC                        DH                     RH/PH                  Average

Distance from home to health facilities (km) 3.85 (0.28) 10.86 (0.67) 29.52 (1.82) 14.35 (0.72)
Time spent from home to health facilities (min) 18 (0.72) 40 (3.51) 60 (2.68) 39 (1.59)
Time spent for receiving service, including 69 (3.10) 175 (7.00) 361 (7.91) 201 (5.43)
traveling (from home to home) (min)
Traveling cost* 53.72 (3.53) 72.33 (4.12) 142.55 (11.60) 89.16 (4.39)
Meal cost* 13.36 (1.81) 26.23 (3.17) 52.51 (5.35) 30.76 (2.23)
Patient real income loss* 13.71 (3.67) 49.07 (5.84) 80.29 (13.74) 47.69 (5.20)
Accompanying person real income loss* 5.76 (1.96) 43.52 (5.45) 95.51 (35.41) 48.27 (12.02)

Table 2. Data on direct nonmedical costs for outpatients per visit

SE = standard error, HC = health center; RH = regional hospital; PH = provincial hospital; DH = district hospital, km =
kilometer, min = minute
* Thai baht, 2009 values

Service Unit Code RVU          Unit cost (THB)

RH/PH DH

Group 2 Blood transfusion services
2.1 Diagnosis
2.1.1 Antibody identification (tube method) Test 22101 2.0 270 n/a
2.1.2 Antibody identification (gel test) Test 22102 4.0 540 n/a
2.1.3 Antibody screening, indirect antiglobulin (tube method) Test 22103 0.5 n/a 64
2.1.4 Antibody screening, indirect antiglobulin (gel test) Test 22104 1.0 135 129
2.1.5 Blood group (ABO) (tube method) Test 22105 1.0 135 129
2.1.6 ABO cell grouping Test 22106 0.5 67 64
2.1.7 ABO serum grouping Test 22107 0.5 67 64
2.1.8 Rh.(D) typing Test 22108 0.4 54 51
2.1.9 Rh. typing (complete) Test 22109 3.5 472 n/a
2.1.10 Direct antiglobulin test Test 22110 0.5 n/a n/a
2.1.11 Direct antiglobulin test (gel test) Test 22111 1.0 135 n/a
2.1.12 Cross matching Test 22114 0.8 108 103
2.1.13 Cross matching (gel test) Test 22115 1.5 202 n/a

Table 1. Sample of standard RVUs and unit costs of hospital medical services in Thai baht (THB), 2009 values

RH = regional hospital; PH = provincial hospital; DH = district hospital, THB = Thai baht, n/a = not available
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economic evaluations more convenient, faster, and
more reliable for national policy decision-making. The
next revision should be developed on the back of the
recommendations suggested herein.
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