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ABSTRACT

The aim of this study is to analyze the unit cost of the laboratory tests serving out
patients by the Center of Medical Laboratory Service and for the annual health check
up program by the mobile unit. The data were collected retrospectively during
October 2004 to September 2005. There were five activities defined as indirect
processes for laboratory tests, and the laboratory testing activity was the direct
process. The costs of the laboratory tests composed of three cost components; the
laboratory overhead (LOH), the medical supply cost (MSC) and the professional cost
(PC). The unit cost was calculated from dividing the total cost of laboratory tests by
the number of tests.

It was found that for out patients, there were 185,071 routine clinical chemistry
tests and 15,763 special tests. For annual health check ups the routine clinical
chemistry tests numbered 204,938 and special tests 7,267. At the center, the unit costs
of glucose, BUN, creatinine, uric acid, cholesterol, triglyceride, HDL-C, AST, ALT,
ALP, Total T3, Total T4, TSH, AFP, CEA, HBsAg, and HBsAb were 14.09, 19.31,
13.91, 17.58, 16.47, 18.56, 35.30, 15.97, 15.88, 18.86, 125.96, 126.94, 169.40,
162.92, 163.91, 74.05 and 106.99 baht, respectively. At the mobile unit, the costs of
corresponding tests were 10.02, 14.54, 9.70, 12.31, 12.03, 14.06, 28.78, 11.51, 11.29,
13.61, 128.94, 138.32, 188.13, 178.25, 168.70, 70.55 and 100.65 baht, respectively.

The unit costs of the special tests were higher than that of the routine clinical
chemistry tests. The highest unit cost of the clinical chemistry tests was HDL-C while
the lowest was creatinine. The highest unit cost of the special tests was TSH whereas
the lowest was HBsAg. These findings were the same in the center and in the mobile
unit.

KEY WORDS: COST ANALYSIS/ ACTIVITY-BASED COSTING/
LABORATORY TESTS/ HEALTH CHECK UP PROGRAM

59 P.
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CHAPTER I
INTRODUCTION

The major and rising causes of death among Thai people are non-communicable
disease, accidents and AIDS. In 2003, the prevalence rates of heart disease, diabetes,
and cancer have risen to 451.45, 380.75 and 101.67 per 100,000 populations,
respectively (1, 2). The 1996 health examination survey revealed that, out of 2 million
cases of diabetes nationwide, only the half knew that they had diabetes and less than
half had received appropriate treatment as well as hypertension patients, only a quarter
had known of their hypertension status, and only half had received suitable treatment.
Progression of diseases due to delay detection or treatment will become leading causes
of morbidity and mortality among Thai people. Moreover expense for the treatment is
much higher than prevention. Therefore preventive medicine should play a major role
on the health screening program. Laboratory tests are essential in screening for

disease, making a diagnosis and patient monitoring.

Laboratories in any setting such as government hospital, private hospital and
private laboratory center are like a business concern. The costs of laboratory test
results are come from the expenses for supplies, reagents, technical services,

equipments, maintenance and personnel (3).

In private hospital, the prices of laboratory tests are higher than those of
government hospitals, and private laboratory centers. In some hospitals, the prices of
laboratory tests are depending on the type of services, for example the prices of
laboratory tests in special clinic (post official hour) are higher than those for official
hour clinic (4-7). Test price is one of the factors for decision making to choose the

service by the customer.

With the economic crisis in 1997, the Thai government was faced with the
unavoidable needs for reform at all fronts. The government could reform public

institutions and policies in three major social sectors: education, labor and health.
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Conditions for the health sector include the need to autonomize public hospitals,
focusing mainly on those under the Ministry of Public Health. Many of the key
characteristics of the autonomous public hospitals included the need for the hospitals
to carry out public functions, the possibility to have flexible management practices by
setting its own rules and regulations with regards to manpower and financial resources

management.

In the near future, autonomous self-funding administration will be completely
implied to most government education sectors, especially to the medical laboratory
services in the university hospital, the cost analysis will be necessary for financial
evaluation. The data of cost products and services can be used for financial and
managerial planning, asset management and auditing. The laboratory services in the
Faculty of Medical Technology, Mahidol University are provided by various
departments, the Center of Medical Laboratory Service and the mobile unit. The
laboratory tests include clinical chemistry, hematology, urinalysis, stool examination,
serology and immunology tests. The mobile unit provides on-site annual health check
up services: chest x-ray, physical examination, blood and other specimens collection.
The specimens for clinical chemistry, immunology and serology tests are brought back
to the center for analysis. The center provides clinical chemistry, some serology and
immunology tests for the out patients and annual health check-up persons from the
private and government sector. Therefore, the difference of services objective and
management was play role and involved in the laboratory costs analysis either service
by setting at the center or the mobile unit because both of information need to

development and management.

Cost analysis is useful in selecting cost-efficient procedures and allowing the test
pricing structure to be more responsive to changes in testing procedure. Costing is a
measurement resources used for a specific purpose. The two cost allocation

approaches are traditional costing system and activity-based costing system (ABC).

Traditional costing systems are more concern about the organizational charts than
the actual process. Traditional cost accounting systems are therefore structural
oriented and the process view is completely missing. It is the volume-based costing
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method. Although this method has advantages regarding its simplicity, it often gives
rough and inaccurate results (8).

In ABC method, all events or transactions that cause costs are recognized as
“activities”, and a specific cost driver is prepared, whereby indirect costs or overhead
are allocated to each activity and overhead from each activity allocated to cost object.
In this method costs are assigned according to the “cause and effect” relationship
between activities (the actual process) and cost objects, which is captured using
drivers. Therefore ABC is process-oriented and gathers information from the
processes. ABC can give a manager the ability to match the resource needs with the

available capacity as closely as possible and hence improving productivity.

Some studies of clinical laboratory cost analysis were done in government
hospitals as in the Central laboratory of King Chulalongkorn Memorial Hospital, the
cost of laboratory tests were reported by Charuruks and her colleagues in 2004 (9) and
in the Khon Kaen Neuropsychiatric Hospital the unit cost of laboratory tests were
studied by Yathaputanon and his colleagues in 1995 (10). The ABC system has been
established by various organizations, including health care services such as hospital’s
inpatient service, X-ray unit (11, 12) as well as laboratory section reported by Chan in
1993 (13) and by Cao and his colleagues in 2006 (14).

In this study, the costs of laboratory tests were analyzed by activity-based
costing. Firstly, the activities for laboratory tests were identified, then the cost drivers
were defined, follow by analyzing the cost of each activity and assign cost of each
activity to laboratory tests, finally the unit costs were calculated. The cost analysis of
current laboratory tests by the Center of Medical Laboratory Service and by the
mobile unit will be benefit for management, improvement and decision making for

appropriate setting test price.



Ponsaporn Cotivongsa Introduction / 4

Objective

The aim of this study is to analyze the unit costs of laboratory tests serviced by
the Center of Medical Laboratory Service and by the mobile unit during October 2004

to September 2005 according to the method of activity-based costing.

Scope of the study

1. The cost analysis in this study covered only the routine clinical chemistry
tests: glucose, BUN, creatinine, uric acid, cholesterol, triglyceride, ALT, AST, ALP,
HDL-C and special tests: total T3, total T4, TSH, HbsAg, HbsAb, CEA, and AFP
served by both the Center of Medical Laboratory Service and the mobile unit.

2. All unit of measurement were the actual expenditures during 1 Oct 2004 to

30 Sep 2005 as well as the volume of laboratory services.

3. Professional costs and labor cost covered the salary of the staffs during

office hour (8.30 am-4.30 pm) and overtime wages (6.00 am-8.30 am).

Expected benefit

The cost analysis of current laboratory tests by the Center of Medical Laboratory
Service and by the mobile unit will be benefit for management, improvement and
decision making for appropriate setting of test price as well as for planning to achieve

efficient resource management.
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Definition of terms

1. Out patient is the out patient receiving medical service at the Siriraj Hospital.

2. Annual health check-up person is the person receiving health check-up service
by the mobile unit.

3. The center is the Center of Medical Laboratory Service, Faculty of Medical
Technology, Mahidol University.

4. Activities are all events or transactions that cause the incurrence of costs in an
organization.

5. Cost driver is any factor that causes a change in the cost of an activity.

6. Laboratory overhead is indirect cost that can not be traceable to one cost object
or laboratory test.

7. Direct medical supply cost is the cost of supplies and utilities which directly
utilized in laboratory testing activity.

8. Professional cost is direct labor costs in laboratory testing activity derived from
salaries for work loading of the staffs and their overtime wages.

9. Total cost of laboratory test is the summation of laboratory overhead, direct
medical supply cost and direct professional cost.

10. Unit cost of laboratory test is the total cost of laboratory test divided by the

number of laboratory test.
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CHAPTER I
LITERATURE REVIEW

Cost analysis is defined as the process of manipulating or rearranging the data or
information in existing accounts in order to obtain the costs of services rendered by the
laboratory (15). Therefore it needs cost information and costing method. Costing is a
measurement resources used for a specific purpose. A costing system typically
accounts for costs in two basic stages: accumulation followed by assignment (16).
Cost accumulation is the collection of cost data in some organized way through an
accounting system. Cost assignment is a general term that encompasses both 1) tracing
accumulated costs that have a direct relationship to a cost object or product and 2)
allocating accumulated costs that have an indirect relationship to a cost object. Costs
that are traced to a cost object are direct cost and costs that are allocated to a cost
object are indirect costs. Traditional costing system allocate costs based on single-
volume measures such as direct labor hours, direct labor costs or machine hours.
While using a single volume measure as an overall cost driver, it provides a relatively
cheap and convenient means of complying with financial reporting requirements (17).
ABC system focus on accumulating cost via several key activities. It identifies the
activity performed, allocates cost to these activities and then uses various cost drivers

to allocate the costs of activities to the final products/services (11).

Traditional costing system

The traditional costing system approach to cost allocation consists of three basic
steps: 1) accumulate costs within a production or non-production department; 2)
allocate non-production department costs to production departments; and 3) allocate
the resulting production department cost to various products, services, or customers
(17). The non-production department costs are overhead costs of production
departments. There are four methods for allocation of non-production department

costs to production departments as followings (18):
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a) Direct allocation: each overhead cost is allocated directly to final cost
centers.

b) Step down allocation: the overhead departments are allocated in a stepwise
fashion to all of the other overhead departments and to the final cost centers.

c) Step down with iteration: the overhead departments are allocated in a
stepwise fashion to all of the other overhead departments and to the final cost centers.
The procedure is repeated a number of items to eliminate the residual unallocated
amounts.

d) Simultaneous allocation: this method use the same data as b) and c) but it
solves a set of linear equations to determine the allocations. The final result is the
same as in method c) but involves less work.

Traditional costing system is the volume-based costing method which the indirect
costs are allocated to each cost object using a single allocation base named a cost

driver such as labor hours, number of patients, number of lab tests (13).

Activity-based costing system

Activity-based costing system (ABC) is a method of measuring the cost and
performance of activities and cost objects. It assigns costs to cost objects based on
their use of activities. ABC recognized the causal relationship between cost drivers
and activities (19). The basic concept of ABC is that activities consume resources to
produce an output. There are six steps for implementing of ABC (20):

1. Identify and define activities and activity pools

2. Directly trace costs to activities and cost objects

3. Assign costs to activity cost pools

4. Calculate activity rates

5. Assign cost to cost objects using the activity rates and activity measures
previously determined.

6. Prepare and distribute management reports.

For laboratory tests, ABC is a way to use activities to allocate indirect
expenses to cost objects such as tests and samples. The method is based on the logic

that not all tests or samples require an average use of laboratory resources. Only those
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tests or samples that require a particular activity will have the expense allocated to it.
The ABC is the system provide fully understand their costs in both what the cost are
and how they are being generated. An understanding of what is driving their costs

allows managers to streamline, standardize, and improve their processes (21).

The cost analysis in laboratory services

Many studies of clinical laboratory cost analysis were done in government
hospitals. Hempisut, in 1992 studied the unit cost of laboratory tests of the Outpatient
Department of King Chulalongkorn Memorial Hospital and found that the unit cost of
glucose, BUN, creatinine, uric acid, cholesterol, triglyceride, HDL-C, AST, ALT and
ALP were 15.33, 17.07, 15.36, 14.81, 20.12, 16.21, 15.58, 15.58, 15.13 baht,
respectively (22). In 1995, Yathaputanon and his colleagues studied the unit cost for
the laboratory tests at the Khon Kaen Neuropsychiatric Hospital, found that the unit
cost of glucose, BUN, creatinine, uric acid, cholesterol, triglyceride, AST, ALT, ALP,
T3, T4, HBsAg and HBsAb were 17.77, 22.15, 21.31, 33.49, 26.10, 47.47, 17.87,
17.87, 23.67, 99.77, 99.77, 28.71 and 29.73 baht, respectively (10). In 2001
Lauhakhun studied the unit cost of glucose at the Tuberculosis Center Zone 12 and
found that the unit cost of glucose was 341 baht (23). Moreover Charuruks and her
colleagues in 2004 found that the unit cost of glucose, BUN, creatinine, uric acid,
cholesterol, triglyceride, HDL-C, AST, ALT and ALP at the Central laboratory of
King Chulalongkorn Memorial Hospital were 6.60, 10.69, 6.18, 8.32, 9.03, 9.69,
23.81, 8.54, 8.46 and 10.87 baht, respectively (9).

Application of ABC to health care services

ABC system is used by management for variety of purposes relating to activities
and products/ services in health care. Chan applied the ABC to the costing of
laboratory tests in comparison to the traditional costing method, various cost drivers
were used for applying indirect cost to laboratory test with ABC method. He found
that ABC gained more accurate cost whereas traditional costing had overcosted the
high-volume tests and undercosted the low-volume tests (13). Cao and his colleagues

suggested that ABC costing provide accurate cost but much complex due to several
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cost drivers. Then they developed a simplified ABC costing method (S-ABC) to
reduce the workload of ABC costing by reducing the seven cost driver used in the
ABC method to four. They used these methods to costing biochemical, hematological
and immunochemistry test and found that S-ABC method provide accurate cost and
simpler to perform. They also compared the ABC method with the traditional method
and found that there were some percentages different in the overhead costs (14).
Moreover McDowell demonstrated that ABC can be used to determine which

laboratory equipment is the most appropriate for laboratory particular situation (21).

Udpa applied the ABC to the hospital’s inpatient services. The researcher used
the two stages allocation process and found that ABC system has the capacity not only
to accurately cost episodes of care but also to effectively monitor and improve quality
of care and management of resources (8, 11). Cohen et al developed the ABC method
for analysis in an academic radiology department. They found that this method
provides a detailed understanding of the cost structure of each activity. ABC also
applied to various healthcare services such as the service costs of hospital’s radiology
department and nursing station studied by Ramsey (24), those of X-ray department by
Canby (12), the cost in ICU studied by Cao (25), the cost of prevention and promotion
activities in primary health care unit by Sopanna (26) as well as the cost for nursing

service by Intang and Sukin (27, 28).

The Center of Medical Laboratory Service

The Center of Medical Laboratory Service, Faculty of Medical Technology,
Mahidol University has been founded in 1992 and located on the fourth floor of the
Out Patient Department (OPD) building of the Siriraj Hospital. The main
responsibility assignment of the center is provide clinical laboratory tests for the out
patients and for annual health check up program from both the private and government
sectors. Besides these, it also serves as the front office of specimen registration for the
laboratory testing by the department of clinical chemistry, department of clinical
microscopy and department of clinical microbiology. It is also a training place for the

fourth year of Medical Technology students and for the foreign students from the
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Asian continent who have received scholarship funds from WHO and UNICEF to do a
short course-training program in the Faculty of Medical Technology.

Laboratory test service for out patient at the Center of Medical Laboratory

Service

For out patient service, the processes compose of three phases including pre-
analytical, analytical and post-analytical phase. The laboratory information system
(L1S) was applied to information management in the center. Clinical chemistry tests
are performed by auto-analyzer Hitachi 917 (29), Vitros 250 auto-analyzer whereas
hormones, tumor markers and antibodies against infectious agents tests etc, are
analyzed by Axsym (30) and Elecsys (31) while serological tests are manually
performed. For post-analytical phase, the final report of each patient will be validated
by the laboratory staffs then be sent to the patient.

Laboratory test service for annual health check up program

For health check up program from both the private and government sectors, the
mobile unit provides on-site chest x-ray, physical examination, blood taking and other
specimen collection. The specimens for clinical chemistry, immunology and serology
tests are brought back to the center for analysis as batch test. For post-analytical phase,
validation of the test results is performed at the mobile unit office (the third floor of
The Faculty of Medical Technology Building), before sending the reports to the

customers.
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CHAPTER I
MATERIALS AND METHODS

Materials

The information preparing for calculating the cost of laboratory tests covered
October 2004 to September 2005, as following.

1. The price lists and expenses of materials, supplies, equipments and their
useful life.

2. The number of personnel and their salary or overtime wages involving in the
laboratory service.

3. The amount of out patients and individuals enrolled in the annual health
check up program and the number of tests during these periods.

4. The expenses of utilities: water, electricity, telephone.

Methodology
Research design

All materials and data were retrospectively collected. The costs of laboratory tests
from the center and the mobile unit were analyzed based on activity-based costing
methodology. In this study, the costs of laboratory tests to be analyzed were routine
tests in clinical chemistry tests (glucose, BUN, creatinine, uric acid, cholesterol,
triglyceride, HDL-C, ALT, AST and ALP) and some tests in special tests included
total T3, total T4, TSH, AFP, CEA, HBsAg and HBsAb. The total costs for laboratory
test were divided into direct and indirect costs or overhead costs. The direct costs were
professional cost and direct medical supply cost which directly traced to the laboratory
tests. Five activities were defined in each activity cost centers (the center and the
mobile unit). The expenditures of these five activities were the laboratory overhead
costs which composed of labor cost, material cost and overhead cost. These laboratory

overhead costs were accounting with the ABC method. Starting with the first-stage
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allocation of overhead costs to activity cost pools, then the cost drivers of each activity
were identified. The total volumes of cost drivers derived from summation of the sub-
volume of various laboratory test-groups (clinical chemistry tests, special tests,
hematology tests, urinalysis tests and parasitological tests) which shared the same
resources from five activities together. Follow by calculation of the activity rates
which were the dividing results of the total overhead costs by the total volumes of cost
drivers. The activity rates were used for assigning overhead costs to each laboratory
test-groups by multiplying these activity rates with sub-volume for each laboratory
test-groups. The costs of clinical chemistry test-group and special test- group were
allocated to each laboratory tests according to the number of tests. Thus the total cost
of laboratory test was composed of these three cost components: laboratory overhead
costs which allocated from the costs of clinical chemistry test-group and special test-
group to the laboratory tests, medical supply costs were the reagents directly used in
each laboratory test and professional costs were direct labor costs of medical
technologists and laboratory assistants for analyzing each laboratory test, The unit cost
of each test derived from dividing total cost of laboratory test by the number of tests.

The conceptual framework of this study is shown in Figure 1.

Professional Medical Laboratory overhead cost
cost Supply cost [ | [ [ J
’’’’’’’’’’’’’’’’’ First stage Allocation
Direct; \Direct: [ [A5] [az] [As] [A4] [As]
Trace i

Activity center (the center or the mobile unit)

ﬁﬁﬁﬁﬁﬁ T

””” I S A T

C-test S-test H-test U-test P-test X-Ray Other test

Test group order in laboratory testing activity

!

C-test

Glucose, BUN, Creatinine, Uric acid, Chol.,
TG., HDL-c ALT, AST and ALP

l

HBsAg and HBsAb

S-test

Total T3, Total T4, TSH,AFP, CEA,

Figure 1. The conceptual framework of this study.
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The steps for implementing an ABC system in this study were as follows.

Defining the activities involving in laboratory processes.
Assigning costs to activity cost pools
Identifying cost drivers

Allocation of overhead costs to laboratory test-groups and laboratory tests

o ~ w0 P

Calculation of unit cost of laboratory test
1. Defining the activities involving in laboratory processes

There were 6 activities of laboratory performing service for out patients by the
center and for annual health check up program by the mobile unit. The description and
staffs involving in each activity as well as the cost drivers were summarized in tablel
and table 2. Only the process in laboratory testing was direct activity generating the
output, whereas activities A1-A5 were indirect activities. All activities for out patient
service were performed in the center whereas all of the activities for annual health
check up program were responsible by the mobile unit except for laboratory testing

which was performed by the center.
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Table 1. Activities and their cost drivers for out patients service by the Center of Medical

Laboratory Service.

Pre analytical phase

Activities

Description

Staff

Cost drivers

Registration
(A1)

-Receiving request and
payment from patient,
billing and keying
request to LIS by

-Six official staffs rotate

for registration and billing.

Number of test-

group orders

computer.
-Handling the -A supportive staff from

appointment slip to department of clinical

patient for receiving the microscopy

report.
Container Barcode sticking to the A supportive staff Number of
labeling corresponding containers. container to be
(A2) labeled
Specimen Phlebotomy A nurse Number of tubes
collection for blood
(A3) collection
Specimen Preparing the specimen Three supportive staffs rotate | Number of tubes

preparation
(A4)

by centrifugation

for specimen preparation.

for serum and
plasma

preparation

Analytical phase

Laboratory Laboratory testing by Six medical technologists and
testing auto-analyzer 2 clinical laboratory assistants
rotate for laboratory testing.
Post analytical phase
Reporting Final result validation and | Six medical technologists, 2 Number of test-
(A5) sending the report to the | clinical laboratory assistants | group reports

patients. rotate for reporting test results
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Table 2. Activities and their cost drivers for annual health check up program by

mobile unit.

Pre-analytical phase

Activity

Description

Staff

Cost driver

Registration
(A1)

-Providing the
information for
selecting the health
checkup profile and
calculating,

-receiving the payment

-Academic staffs,
medical technologists

and scientist.

-Financial staffs

Number of test-group

orders

and billing
Container Sticking the sticker to Supportive staff Number of containers
labeling the corresponding to be labeled
(A2) containers
Specimen Phlebotomy Academic staff, Number of tubes for
collection medical technologists, blood collection
(A3) clinical laboratory

assistants and nurse

Specimen Preparing the specimen | A supportive staff from | Number of tubes for

preparation

by centrifugation

clinical chemistry

plasma and serum

(A4) department. preparation
Analytical phase
Laboratory Laboratory testing by Medical technologists
testing auto-analyzer and clinical laboratory
assistants of the Center.
Post-analytical phase
Reporting Validation and Academic staff and Number of test-group

(AS)

reporting to customers

supportive staffs

reports
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2. Assigning costs to activity cost pools

The cost components of each activity consisted of professional cost, medical
supplies cost and laboratory overhead.
2.1 Labor cost and professional cost
In the center, professional cost which was the direct labor cost in analyzing the
laboratory tests derived from salary of the individual staff who analyzed the test and
his or her overtime wages as shown in equation below. The indirect labor costs in

activity A1-A5 were calculated in the same way (Appendix A).

Professional cost = (%work load of the staff in activity x his salary)+overtime wage

There were 20 staffs in the center; 19 staffs belonging to the center and one staff
from the department of Clinical Microscopy as shown in table 3. Office hours were
starting from 8.30 am.-16.30 pm. on Monday to Friday and overtime covered from
6.00 am. to 8.30 am.

Table 3. The staffs in the Center of Medical Laboratory Service.

Staff Person Code
Medical technologist 8 MT1, MT2, MT3, MT4, MT5, MT6,
and laboratory assistant MT7, MT8
Nurse 1 N1
Official staff 6 01, 02, 03, 04, 05, 06
Supportive staff 5 B1 (from department of Clinical
Microscopy),B2, C1, C2, C3,

The code MT1-MT8 stood for medical technologists and laboratory assistants
who took responsibility for laboratory testing, reporting, teaching and other jobs at the

center as well as specimen collection onsite at the mobile unit.

The code N1 stood for the nurse who drawn the blood in specimen collection.
The main job of official staffs (O1-O6) was registration and billing whereas other jobs

were clerical supporting and supply processing. The supportive staff from the
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department of Clinical Microscopy (B1) worked for handling appointment slip to
patients. The code B2 was supportive staff who worked on barcode sticking while
code C1-C3 were supportive staffs, worked on specimen preparation and supply

processing.

In the mobile unit, working hour of the onsite service covered from 6.00-
12.00 am. Labor costs in registration, container labeling and specimen collection were
overtime wages per job (6.00.-8.30 a.m.) plus the salary of the staffs for three and a
half working hours per job (8.30-12.00 am.). For reporting activity, there were one

academic staff and three supportive staffs.

2.2 Material cost and medical supply costs:
Material costs were the cost of supplies and utilities which utilized in each
activity and were calculated by volume consumption (Appendix B). The medical
supply costs were the direct material utilized in the laboratory testing such as reagents.

The supplies and utilities were as followed.

2.2.1 Official supplies: bill, barcode paper, barcode ribbon, continuous
paper, paper (A4), printer ribbon, sticker and cartridge toner.

2.2.2 Laboratory supplies: reagents, control materials, calibrators,
anticoagulant containing tubes, handy gloves, alcohol, syringes, needles, plaster ,
waste bags and cotton ball.

2.2.3 Utilities: electricity and water that directly used by auto-analyzers and
computers in each activity. Water consumed by Hitachi 917 was approximately one

hundred liters a day.

2.3 Laboratory overhead costs and its allocation
2.3.1 The cost originated in the office of the dean which contributed to the
activities at the center and that of the mobile unit composed of the costs which
originated from the financial unit, personnel unit and supply unit. These overheads
were equally allocated to each activity.
2.3.2 Overhead in the center were the salary of the head of the center,
clerical supporting, electricity, telephone, supplies processing, and equipment e.g.

auto-analyzers (Hitachi 917 and Axsym), computers, printer, cash register,
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refrigerators, air-condition, and vehicles. The overhead costs in the office of mobile
unit were electricity, computer printer, refrigerators and deep freezer.
2.3.3 In the Center of Medical Laboratory Service, the cost of six items as

shown below were laboratory overhead which shared by each activity.

Equipment: There were two parts of this item, one was the depreciation cost
of equipment directly used in that activity and the other was depreciation cost of
sharing equipment e.g. computer, printer, air condition which were allocated to
registration as two portions from seven portions and the left portions were equally
allocated to five activities The depreciation costs of equipments were calculated
according to straight-line method which could be calculated by dividing the historical
values of the items with the useful life. From the lists of the Comptroller General’s
Department, the useful life of computer was 5 years and that of auto-analyzers
(Hitachi 917 and Axsym), refrigerators, scientific equipment and vehicles were 7
years. If the equipment was used longer than the useful life, its depreciation costs
would be worthless. In this study though the equipment was used longer than useful
life the depreciation costs remain equal.

Electricity: There was electric light for specific activity area and for common
area. The electricity fee of electric light for common area and for sharing equipment
was allocated to registration activity as two portions from seven portions and the left
portions were equally allocated to five activities. Since the center did not have its own
meter, the cost generated from consumption of electricity was calculated according to
the assumption that 1,000 Watt for one hour was equal to 1 Unit of electricity, that
should be paid 2.70 baht. There were 84 fluorescent lamps used in the laboratory, each
lamp was 36 Watt, turn on for 10 hour per day. So the total Units were 84x36x10/1000
equal to 30.24 Unit/day or 7,408.8 Unit/year. For refrigerators, air-condition and
equipments that present the current in Ampere on the name plate, the unit of electricity
could be calculated by multiplied 220 Volts with Ampere/1,000.

Telephone: The telephone charge was allocated to registration as two portions

from seven portions and the left portions were equally allocated to five activities.
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Head of the center: The salary for 50 percentages work load of head of the
center was allocated to registration as two portions from seven portions and the left

portions were equally allocated to five activities.

Clerical supporting: The cost of clerical supporting comprised of salary for
50 percentages work load of 2 official staffs, depreciation cost of computer and of
printer. Forty percentage of this clerical supporting cost was allocated to laboratory
testing activity, 20 percentages for registration while the left 40 percentages was

equally allocated to four activities.

Supply processing: The cost of supply processing comprised of salary for 10
percentages work load of 3 official staffs and 3 supportive staffs. This cost was
allocated to each activity by the number of times for supply processing in that activity.

2.3.4 In the mobile unit office, the costs of four items were overhead cost for

sharing to each activity as following.

Equipment: The depreciation costs of equipments were calculated as
described above as in the center. The depreciation cost of three computer, two laser
printer, refrigerator, and deep freezer were directly used in reporting activity whereas
the air-condition was equally allocated to registration and reporting activity. Another

computer and laser printer was directly used in registration activity.

Electricity: The electric light was used in registration activity and reporting

activity.

Telephone: The telephone charge was allocated to registration as two portions
from four portions and the left portions were equally allocated to each activity except

laboratory testing activity.

Supply processing: Ten percentage of the salary of a supportive staff was
spent for supply processing. The cost of supply processing was allocated to
registration two portions from six portions and the left portions were equally allocated

to each activity except laboratory testing activity.

Transportation: The costs for transportation comprised of fuel, overtime

wages per job, salary for 3.5 working hours per job and depreciation costs of vehicle.
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This cost was allocated to registration as two portions from six portions and the left
portions were equally allocated to each activity except laboratory testing activity.

For the annual health check up program, the laboratory overhead of laboratory
testing activity was shared from the laboratory testing at the center by working hours

(three and a half working hours per job).

3. Identifying cost drivers

The cost drivers of registration, container labeling, specimen collection, specimen
preparation and reporting were defined as shown in tablel and table2.

4. Allocation of overhead costs to laboratory test-groups and laboratory
tests

The activity rates derived from dividing the total overhead costs by the total
volumes of cost drivers. The activity rates were used for assigning overhead costs to
each laboratory test-groups by multiplying these activity rates with sub-volume for
each laboratory test-groups. The overhead costs of clinical chemistry test-group and
special test-group were allocated to each laboratory tests according to the number of
tests.

5. Calculation of unit cost of laboratory tests

Professional cost and medical supply cost were directly traced to the laboratory
test. Total cost of laboratory tests was the summation of professional cost, medical
supply cost and laboratory overhead. The unit cost of laboratory tests were calculated

from dividing total cost of laboratory tests by the number of tests.
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CHAPTER IV
RESULTS

According to the method of activity-based costing, the unit costs of laboratory
test for out patient and annual health check up program during the period of October
2004 to September 2005 were analyzed. There were 55,073 of out patients requested
for the laboratory test serviced by the center. The laboratory service could be divided
into 5 laboratory test-groups which were clinical chemistry test (C-test), special test
(S-test), hematological test (H-test), urinalysis (U-test) and parasitological test (P-test).
There were 33 clinical chemistry tests and 27 special tests serviced by the center. In
this study, the routine clinical chemistry tests using for cost analysis were glucose,
BUN, creatinine, uric acid, cholesterol, triglyceride, ALT, AST, ALP and HDL-C and
7 special tests were T3, T4, TSH, HbsAg, HbsAb, CEA and AFP. It was found that for
out patients, there were 185,071 routine clinical chemistry tests and 15,763 special
tests. According to annual health check up program by the mobile unit, there were
23,612 customers who requested for 204,938 routine clinical chemistry tests and 7,267

special tests as shown in table 4.
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Table 4. The number of routine clinical chemistry tests and special tests for out
patients service and annual health check up program during the period of October
2004 to September 2005

Laboratory test The number of test
Out patient Check up
program
Routine clinical chemistry
Glucose 25,698 20,670
BUN 16,475 19,021
Creatinine 19,904 20,383
Uric acid 10,627 19,926
Cholesterol 23,089 21,086
Triglyceride 20,808 20,962
HDL-C 18,203 21,061
AST 17,337 20,204
ALT 18,623 21,203
ALP 11,719 18,952
Total routine clinical chemistry 185,071 204,938
Special test
T3 2,961 421
T4 2,465 388
TSH 3,278 388
AFP 580 652
CEA 1,212 1,909
HbsAg 3,558 1,771
HbsADb 1,709 1,738
Total special test 15,763 7,267
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The costs of laboratory test for out patient service at the center

Three cost components, overhead, material and labor cost were included in each
indirect activity while the three cost components of direct activity or laboratory testing
were laboratory overhead (LOH), medical supply cost (MSC) and professional cost
(PC). These three cost components of each activity for out patient service were shown
in table 5 and 6. The results showed that the highest total cost was in the laboratory
testing activity (4,203,585 baht) while the lowest total cost was in container labeling
(360,921 baht). The cost of these three cost components in each activity, the highest
material cost (2,991,850 baht) was in the laboratory testing. The activity which
showed the highest labor cost (901,628 baht) was registration, while the highest
overhead cost (702,452 baht) was the laboratory testing. Overhead costs derived from
various sources of costs which were categorized into 7 items as shown in table 7.
Equipment was the highest cost (795,651 baht) among these 7 items and the lowest
cost was telephone charge (8,148 baht). The highest total overhead cost was in the
laboratory testing activity (868,937 baht). These overhead costs covered both of the

center and the mobile unit.

The costs of activity A1-Ab were allocated to 5 laboratory test-groups with the
ABC method by using cost drivers and activity rate which shown in table 8. The cost
driver of registration activity (Al) was the number of test-groups ordered and the
amount of patient who registered for C-test, S-test, H-test, U-test and P-test were
36,750, 9,800, 14,968, 16,410 and 1,139 patients, respectively. One patient could be
registered for one or more laboratory test-groups. The activity rate of registration,
container labeling, specimen collection, specimen preparation and reporting were
17.20 baht/test-group, 5.07 baht/container, 14.07 baht/tube, 12.00 baht/tube and 5.85
baht/report, respectively. The costs of five activities (A1-A5) were allocated to each
laboratory test-groups according to the sub-volume of each laboratory test-groups. The
result was shown in table 9, the sharing cost from 5 indirect activities to clinical
chemistry tests was 1,869,346 baht and for special tests was 408,997 baht.

The overhead costs from each indirect activity (Al-A5) allocated to each

laboratory test, the professional cost and medical supply cost were directly tracing to
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the cost of laboratory tests as shown in table 10. Total costs of each laboratory test
were also presented in the last column. The unit costs of each test were shown in
tablell. In the routine clinical chemistry tests, the unit cost of HDL-C was the highest
(35.30 baht) and the lowest cost was 13.91 baht for creatinine. For special tests, the
unit cost of TSH was the highest (169.40 baht) and the lowest cost was 74.05 baht for
HBsAg. The unit costs of special tests were higher than that of the routine clinical

chemistry tests.
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Table 5. Total costs, overhead cost (OH), material cost (MC) and labor cost (LC)
of indirect activities for out patient service at the Center of Medical

Laboratory Service.

Phase Indirect activity OH MC LC Total costs
(baht) (baht) (baht) (baht)

Pre analytical 1. Registration 226,540 231,937 901,628 1,360,105
Pre analytical 2. Container labeling 108,857 87,844 164,220 360,921
Pre analytical 3. Specimen collection 106,542 300,664 347,800 755,006
Pre analytical 4. Specimen preparation 119,885 2,156 342,464 464,505
Post analytical 5. Reporting 100,054 6,880 355,855 462,789

Table 6. Total cost, laboratory overhead cost (LOH), medical supply cost (MSC) and
professional cost (PC) of direct activity for out patient service at the Center of
Medical Laboratory Service

Phase Direct activity LOH MSC PC Total costs
(baht) (baht) (baht) (baht)

Analytical Laboratory testing 702,452 2,991,850 509,283 4,203,585
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Table 7. Overhead cost in each activity of the Center of Medical Laboratory Service

Overhead cost of each activity

Items Al A2 A3 A4 A5 Lab. testing  Total
(baht)  (baht)  (baht)  (baht) (baht) (baht) (baht)
Equipment 46,189 19,513 17,198 36,567 10,188 665,997 795,651
Electricity 48,281 24,141 24,141 24,141 24,141 94,075 238,919
Telephone 2,328 1,164 1,164 1,164 1,164 1,164 8,148
Head of the center 49,526 24,763 24,763 24,763 24,763 24,763 173,340
Clerical supporting 24,768 12,384 12,384 12,384 12,384 49,536 123,840
Supply processing 2,328 333 333 997 855 6,842 11,687
Supporting unit 53,120 26,560 26,560 19,869 26,560 26,560 179,229
Total 226,540 108,857 106,542 119,885 100,054 868,937 1,530,814

Al = Registration

A2 = Container labeling

A3 = Specimen collection

A4 = Specimen preparation

A5 = Reporting

Lab. Testing = Laboratory testing

Supporting unit = Financial unit, personnel unit and supply unit of the office of the

dean which contributed to the center
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Table 9. Overhead cost of clinical chemistry and special test at the Center of Medical

Laboratory Service

Special test

Cost (baht) Volume Cost (baht)

Activity Activity rate  Clinical chemistry test
Volume

1. Registration 17.20 36,750 632,171
2. Container labeling 5.07 32,830 166,356
3. Specimen collection 14.07 32,830 461,769
4. Specimen preparation 12.00 32,830 393,947
5. Reporting 5.85 36,750 215,102
Total 1,869,346

9,800
5,880
5,880
5,880
9,800

168,579
29,795
82,705
70,558
57,361
408,997
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Table 10. Total cost of routine clinical chemistry tests and special tests at the Center
of Medical Laboratory Service according to the ABC method

Test Volume Indirect activity Direct activity Total cost

of tests Al A2 A3 A4 A5 LOH PC MSC

(baht) (baht) (baht) (baht) (baht) (baht) (baht) (baht)  (baht)

Clinical chemistry test

Glucose 25,698 63,189 16,628 46,157 39,377 21,501 62,367 28,541 84,398 362,159
BUN 16,475 40,511 10,660 29,591 25,245 13,784 39,984 18,298 140,139 318,211
Creatinine 19,904 48,942 12,879 35750 30,499 16,653 48,306 22,106 61,644 276,779
Uric acid 10,627 26,131 6,876 19,087 16,284 8,891 25,791 11,803 71,912 186,775
Cholesterol 23,089 56,774 14,940 41,471 35380 19,318 56,035 25,643 130,764 380,325

Triglyceride 20,808 51,165 13,464 37,374 31,884 17,409 50,500 23,110 161,329 386,235

HDL-C 18,203 44,760 11,779 32,695 27,893 15230 44,177 20,217 445,812 642,562
AST 17,337 42,630 11,218 31,139 26,566 14,505 42,076 19,255 89,525 276,915
ALT 18,623 45,792 12,050 33,449 28,536 15581 45197 20,683 94,471 295,760
ALP 11,719 28,816 7,583 21,049 17,957 9,805 28441 13,015 94,367 221,034
Special test

Total T3 2,961 15502 2,740 7,605 6,488 5275 7,186 23,417 304,744 372,958

Total T4 2,465 12,906 2,281 6,331 5402 4,391 50982 19,494 256,118 312,905

TSH 3,278 17,162 3,033 8,420 7,183 5,840 7,955 25,924 479,780 555,297
AFP 580 3,037 537 1,490 1,271 1,033 1,408 4,587 81,132 94,494
CEA 1,212 6,345 1,122 3,113 2,656 2,159 2,941 9,585 170,742 198,663
HbsAg 3,558 18,628 3,292 9,139 7,797 6,338 8,635 28,138 181,496 263,463
HbsAb 1,709 8,948 1,581 4,390 3,745 3,044 4,148 13,515 143,477 182,848
Al = Registration A2 = Container labeling

A3 = Specimen collection A4 = Specimen preparation

A5 = Reporting LOH = Laboratory Overhead

MSC = Medical supply costs PC = Professional Costs

Total costs = A1+A2+A3+A4+A5+LOH+MSC+PC
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Table 11. Unit cost of routine clinical chemistry tests and special tests at the Center of
Medical Laboratory Service

Test Volume Total LOH PC MSC  Total cost Unit cost
Of tests (baht) (baht)  (baht) (baht) (baht)

Clinical chemistry test

Glucose 25,698 249,220 28,541 84,398 362,159 14.09
BUN 16,475 159,775 18,298 140,139 318,211 19.31
Creatinine 19,904 193,029 22,106 61,644 276,779 13.91
Uric acid 10,627 103,061 11,803 71,912 186,775 17.58
Cholesterol 23,089 223,918 25,643 130,764 380,325 16.47
Triglyceride 20,808 201,796 23,110 161,329 386,235 18.56
HDL-C 18,203 176,533 20,217 445,812 642,562 35.30
AST 17,337 168,135 19,255 89,525 276,915 15.97
ALT 18,623 180,606 20,683 94,471 295,760 15.88
ALP 11,719 113,651 13,015 94,367 221,034 18.86
Special test

Total T3 2,961 44,797 23,417 304,744 372,958 125.96
Total T4 2,465 37,293 19,494 256,118 312,905 126.94
TSH 3,278 49,593 25,924 479,780 555,297 169.40
AFP 580 8,775 4,587 81,132 94,494 162.92
CEA 1,212 18,336 9,585 170,742 198,663 163.91
HbsAg 3,558 53,829 28,138 181,496 263,463 74.05
HbsAb 1,709 25,856 13,515 143,477 182,848 106.99

LOH = Laboratory Overhead
MSC = Medical supply costs
PC = Professional Costs
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The costs of laboratory test for annual health check up program

There were three cost components of each activity for annual health check up
program as shown in table 12 and 13. The results showed that the highest total cost
was in the laboratory testing activity (2,553,940 baht), while the lowest total cost was
in specimen preparation (223,864 baht). The results showed that when compared the
cost of these three cost components in each activity, the highest material cost
(2,217,694 baht) was in the laboratory testing. The activity which showed the highest
labor cost (440,732 baht) was in specimen collection activity, while the highest
overhead cost (250,526 baht) was in the reporting activity. Overhead costs derived
from various sources of costs which were categorized into 7 items as shown in table
14. The item which showed the highest total overhead cost was transportation
(263,857 baht) and the lowest total overhead was telephone charge (6,963 baht). The
costs of activity A1-A5 were allocated to 6 laboratory test- groups and X-Ray with the
ABC method by using cost drivers and activity rate which shown in table 15. The cost
driver of registration activity (A1) was the number of test-groups order. The amount of
customers who registered for C-test, S-test, H-test, U-test, P-test, X-Ray and other
tests were 21,203, 4,101, 23,314, 21,731, 7,519, 17,805 and 6,707 cases, respectively.
One check up person was able to register one or more laboratory test-groups. The
activity rate of registration, container labeling, specimen collection, specimen
preparation and reporting were 6.23 baht/test-group, 2.33 baht/container, 15.42
baht/tube, 5.35 baht/tube and 5.32 baht/report, respectively. The costs of five activities
(A1-A5) were allocated to each laboratory test-groups according to the sub-volume of
each laboratory test-groups. The result was shown in table 16, the sharing cost from 5
indirect activities for clinical chemistry test was 1,164,864 baht and for special test
was 94,743 baht.

The overhead costs from each indirect activity (A1-A5) were allocated to each
laboratory test, the professional cost and medical supply cost were direct tracing to the
laboratory tests as shown in table 17. Total costs of each laboratory tests were
presented in the last column. The unit costs of each test were shown in table18. In the
routine clinical chemistry tests, the unit cost of HDL-C was the highest (28.78 baht)

and the lowest cost was 9.70 baht for creatinine. For special tests, the unit cost of TSH
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(188.13 baht) was the highest and the lowest cost was 70.55 baht for HBsAg. The unit
costs of special tests were higher than that of routine clinical chemistry tests.
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Table 12. Total cost, overhead cost (OH), material cost (MC) and labor cost (LC) of
indirect activities for annual health check up program at the mobile unit

Phase Indirect activity OH MC LC Total cost
(baht) (baht) (baht) (baht)

Pre analytical 1. Registration 207,174 46,237 384,647 638,058
Pre analytical 2. Container labeling 77,927 25598 173,974 277,499
Pre analytical 3. Specimen collection 77,927 486,674 440,732 1,005,333
Pre analytical 4. Specimen preparation 111,556 25,598 86,710 223,864
Post analytical 5. Reporting 250,526 43,418 250,448 544,392

Table 13. Total cost, laboratory overhead (LOH), medical supply cost (MSC) and
professional cost (PC) of direct activity for annual health check up program

at the mobile unit

Phase Direct activity LOH MSC PC Total costs
(baht) (baht) (baht) (baht)

Analytical Laboratory testing 166,485 2,217,694 169,761 2,553,940
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Table 14. Overhead cost of each activity at the mobile unit

Overhead cost of each activity

Item Al A2 A3 A4 A5 Total
(baht)  (baht) (baht) (baht)  (baht)  (baht)
Equipment 39,924 33,629 149,807 223,359
Electricity 9,075 18,149 27,224
Telephone 2,321 4,642 6,963

Transportation 87,952 43,976 43,976 43,976 43,976 263,857
Clerical working 5327 2,664 2,664 2,664 2,664 15,982
Supply processing 2,832 1,416 1416 1,416 1,416 8,496

Supporting unit 58,743 29,872 29,872 29,872 29,872 179,229
Total 207,174 77,927 77,927 111,556 250,526 725,111

Al = Registration

A2 = Container labeling

A3 = Specimen collection

A4 = Specimen preparation

A5 = Reporting

Supporting unit = Financial unit, personnel unit and supply unit of the office of the

dean which contributed to the center
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Table 16. Overhead cost of clinical chemistry and special tests at the mobile unit

Activity

Activity rate  Clinical chemistry test

Special test

Volume Costs (baht) Volume Costs (baht)

1. Registration

2. Container labeling

3. Specimen collection
4. Specimen preparation
5. Reporting

Total

6.23
2.33
15.42
5.35
232

21,203
39,826
39,826
39,826
21,203

132,142
92,908
614,171
212,899
112,744
1,164,864

4,101
2,051
2,051
2,051
4,101

25,558
4,785
31,629
10,964
21,807
94,743
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Table 17. Total cost of routine clinical chemistry tests and special tests at the mobile
unit according to the ABC method

Test Volume Indirect activity Direct activity Total cost

of tests Al A2 A3 A4 A5 LOH PC MSC

baht (baht) (baht) (baht) (baht) (baht) (baht) (baht)  (baht)

Clinical chemistry test

Glucose 20,670 13,224 9,298 61,463 21,306 11,283 14,848 8502 67,271 207,196
BUN 19,021 12,169 8,556 56,560 19,606 10,383 13,664 7,824 147,732 276,494
Creatinine 20,383 13,041 9,169 60,610 21,010 11,126 14,642 8,384 59,830 197,812
Uric acid 19,926 12,748 8,963 59,251 20,539 10,877 14,314 8,196 110,489 245,377
Cholesterol 21,086 13,490 9,485 62,700 21,735 11,510 15,147 8,673 110,878 253,619
Triglyceride 20,962 13,411 9,429 62,332 21,607 11,442 15,058 8,622 152,840 294,742

HDL-C 21,061 13474 9474 62,626 21,709 11,496 15129 8663 463,486 606,058
AST 20,204 12,926 9,088 60,078 20,826 11,029 14514 8310 95758 232,528
ALT 21,203 13565 9538 63048 21,855 11,574 15231 8721 95881 239,414
ALP 18952 12,125 8525 56,355 19,535 10,345 13614 7,795 129579 257,874
Special test

Total T3 421 1,045 196 1294 448 892 443 3511 46453 54,282
Total T4 388 963 180 1,192 413 822 409 3,236 46453 53,668
TSH 388 963 180 1192 413 822 409 3236 65778 72,993
AFP 652 1619 303 2003 694 1381 687 5437 104,097 116222
CEA 1909 4740 887 5866 2,033 4044 2010 15920 286,549 322,049
HbsAg 1,771 4397 823 5442 1,886 3752 1,865 14,769 92,016 124,950
HBsAb 1,738 4315 808 5340 1,851 3682 1,830 14,494 142,604 174,924
Al = Registration A2 = Container labeling

A3 = Specimen collection A4 = Specimen preparation

A5 = Reporting LOH = Laboratory Overhead

MSC = Medical supply costs PC = Professional Costs

Total costs = A1+A2+A3+A4+A5+LOH+MSC+PC
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Table 18. Unit cost of routine clinical chemistry tests and special tests at the mobile

unit

Test Volume Total LOH PC MSC  Total cost Unit cost
of tests (baht) (baht)  (baht) (baht) (baht)

Clinical chemistry test

Glucose 20,670 131,423 8502 67,271 207,196 10.02
BUN 19,021 120,938 7,824 147,732 276,494 14.54
Creatinine 20,383 129,598 8,384 59,830 197,812 9.70
Uric acid 19,926 126,692 8,196 110,489 245,377 12.31
Cholesterol 21,086 134,068 8,673 110,878 253,619 12.03
Triglyceride 20,962 133,279 8,622 152,840 294,742 14.06

HDL-C 21,061 133,909 8,663 463,486 606,058 28.78
AST 20,204 128,460 8,310 95,758 232,528 11.51
ALT 21,203 134,812 8,721 95,881 239,414 11.29
ALP 18,952 120,500 7,795 129,579 257,874 13.61
Special test

Total T3 421 4,318 23,417 304,744 54,282  128.94
Total T4 388 3,980 19,494 256,118 53,668  138.32
TSH 388 3,980 25,924 479,780 72,993  188.13
AFP 652 6,687 4,587 81,132 116,222  178.25
CEA 1,909 19,580 9,585 170,742 322,049  168.70
HbsAg 1,771 18,165 28,138 181,496 124,950 70.55
HBsADb 1,738 17,826 13,515 143,477 174,924 100.65

LOH = Laboratory Overhead
MSC = Medical supply costs

PC = Professional Costs
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CHAPTER YV
DISCUSSION

Cost analysis of laboratory tests in the center

In the center, the medical supply cost was the highest expense, it due to reagent
consuming for the laboratory tests. All of five indirect activities showed the same
result that labor costs were higher than material and overhead costs. The labor cost in
registration activity was the highest, this may be due to the non linkage of laboratory
information system (LIS) of the center to the hospital information system (HIS), so
that keying the patient’s data in the registration activity by the staff are needed. The
center has a plan to link the LIS to the HIS of the Siriraj Hospital by this way the labor
cost of this activity can be reduced. If the excess of these staffs are rearranged to other
generating income projects, it will be an efficient management. The material costs
were compared between A1-A5, the highest material cost was in the specimen
collection activity, it due to several consuming materials such as the container, needle,

syringe etc. while the main materials in other activities were continuous paper.

Cost analysis of laboratory tests in the mobile unit

In the mobile unit, the reagent for the laboratory tests was the highest expense as
same as in the center. The cost of the specimen collection was the highest among five
indirect activities which due to expensive equipments for blood drawing. Since the
mobile unit provided the onsite service for the customers, the transportation was
necessary which it was one third of total overhead cost. It was found that, when
compare the activity rate of five indirect activities, specimen collection was the
highest, the second was registration, whereas specimen preparation and report almost

the same and the least was container labeling.

The cost of vaccutainer for blood drawing using in the mobile unit was higher

than heparinized tube using in the center, in addition two tubes were needed for the



Ponsaporn Cotivongsa Discussion / 40

same routine clinical chemistry tests whereas at the center only one tube was used.
However when presented as unit cost, the mobile unit was cheaper than the center
these due to the higher number of the tests in the mobile unit. The activity rate for
specimen collection of the center (14.07 baht/tube) and the mobile unit (15.42
baht/tube) can be compare. In another word for one request of clinical chemistry test-
group it was about double cost for the blood drawing tube in mobile unit in compare to

the center.

According to the unit costs of clinical chemistry tests, the center was higher than
the mobile unit ranging from 4-6 baht whereas special tests, the center five of seven
tests were cheaper than the mobile unit. This may be due to the high volume of clinical

chemistry tests and the low volume of special tests in the mobile unit.

In the 1% December 2006, the new prices of the laboratory tests were established
by the Comptroller General’s Department, the unit cost of glucose, BUN, creatinine,
uric acid, cholesterol, triglyceride, HDL-C, AST, ALT, ALP, total T3, total T4, TSH,
AFP, CEA, HBsAg and HBsAb were 40, 50, 50, 60, 60, 60, 100, 50, 50, 50, 200, 180,
200, 270, 300, 130 and 180 baht, respectively (32). In comparison the cost of the
laboratory tests of this study to the prices of the Comptroller General’s Department, all

the laboratory tests serviced by the center and by the mobile unit were profited.

Comparison with other studies

In this study, the unit costs of the laboratory tests were reported according to the
ABC method. Some previous researchers reported the unit costs of the laboratory tests,
most of them did not use the ABC method such as Charuruks and her colleagues in the
Central laboratory of King of Chulalongkorn Memorial Hospital (KCMH) (9),
Yathaputanon and his colleagues in the Khon Kaen Neuropsychiatric Hospital (10)
and Lauhakhun in Tuberculosis Center Zone 12 (23). It was found that when
compared the unit costs of this study with other previous studies, these results were
different from the others. This may be due to various factors: the number of tests, the
principle of method for laboratory testing, the period of data collection for cost
analysis, the study places, the involving equipments, the staffs as well as the method

for cost analysis. Hence, every laboratory should analyze its own unit cost periodically
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because of the dynamic change of events, materials, equipments and the evolution of
the method. The larger the volume of the tests the smaller the unit cost to be presented,
the unit cost of the clinical chemistry tests in this study was higher than that of the
KCMH, but lower than that of the Tuberculosis Center Zone 12 as the number of
clinical chemistry tests were 185,071, 1,702,366, and 10 tests, respectively. This thesis
data was collected from the fiscal year of 2005 whereas the KCMH, the Khon Kaen
Neuropsychiatric Hospital and the Tuberculosis Center Zone 12 were collected from
the fiscal year of 2002, 1993 and 1997, respectively.

The main different point between the ABC method and the traditional method or
volume-based costing (VBC) is the allocation method of indirect costs to the cost
objects. In the VBC method, the indirect costs are allocated to each cost object using a
single indicator named cost driver. With the ABC method, all events or transactions
that cause costs are recognized as “activities”, and a specific cost driver is prepared,
whereby indirect costs allocated is prepared to each activity. Cao et al. demonstrated
the indirect cost accounting with the activity-based costing method (14). In the study
of Cao et al, they presented the indirect costs of the Biochemical test-group,
Hematological test-group and Immunology test-group in comparison to the indirect
cost accounting with the VBC method, The results showed some percentage difference
of the VBC method from the ABC results. The traditional cost accounting method is
simply but gives rough and inaccurate results. The activity-based costing method
provides accurate costing results, and the accuracy of costing is achieved by the

appropriate usage of cost driver.

In this thesis, 5 indirect activities were defined for overhead cost accounting with
the ABC method. The two stages allocation was involved in the cost accounting
process. The overhead costs were allocated to 5 laboratory test-groups (C-test, S-test,
H-test, U-test and P-test) for the center and 7 laboratory test-groups (C-test, S-test, H-
test, U-test, P-test, X-ray and other test) for the mobile unit by using the activity rates
and its sub-volume. The costs of C-Test and the S-Test were shared to each
corresponding test according to the number of tests. The unit costs of each laboratory
test were present. In the study of Cao et al, they defined 8 indirect activities for

overhead cost accounting with the ABC method and allocation of overhead costs to 3
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laboratory test-groups (biochemistry test, hematological test and immunochemical
test). They emphasized on the overhead cost accounting with the ABC method but did

not present the unit cost of each laboratory test.

The advantage and disadvantage of activity-based costing

In ABC, firstly the activity should be defined and the work loading of each
worker or each staff should be agree so that the labor cost of all of the staffs involving
in each activity can be calculated accurately as well as material cost and overhead cost
that should be correctly distributed in each activity. This makes the activity-based
costing be the time consuming method and need delicate allocation the overhead.
However, regarding to this delicacy method, it can help manager to solve the problem
by hitting directly to the point.

The ABC provides the means to gain more accurate understanding of product line
and process (activities) costs by converting financial information into operational
information. In ABC systems the focus of the cost accounting becomes the multitude
of individual activities required to perform a specific function or service or to produce
a specific product. Thus, in an ABC system, the cost of the product or activity is the

sum of the costs of many component steps required to produce the product or service.

The ABC also provided some information about planning and fiscal year
budgeting. For example in this study for the special laboratory test if the manager want
to change the test Kkits to another brand , the direct material cost should be the most
important point to be consider, as it is the major cost of laboratory testing.

According to this study, total cost, the cost components, the unit cost of
laboratory tests and the activity cost at the Center of Medical Laboratory Service and
the mobile unit analyzed by the ABC method were presented. Moreover these costs
will be benefit for budgeting, management, improvement and decision making for

appropriate setting of test price.
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CHAPTER VI
CONCLUSION

This thesis demonstrated the costs analysis of the laboratory tests serviced both at
the Center of Medical Laboratory Service and at the mobile unit during the period of
October 2004 to September 2005 according to the activity-based costing method. The
laboratory test process was divided into three phases: pre-analytical, analytical and
post-analytical phase. Activities in pre-analytical and post-analytical phase were
indirect activities where as analytical activity was direct activity. Five activities were
defined and activity cost drivers were identified. Activity rates were used to assign
costs to laboratory test-groups. The professional cost and medical supply cost were
direct traced to the laboratory tests while overhead costs were allocated to the

laboratory tests.

The unit cost of routine clinical chemistry tests: glucose, BUN, creatinine, uric
acid, cholesterol, triglyceride, ALT, AST, ALP, HDL-C and special tests: total T3,
total T4, TSH, HbsAg, HbsAb, CEA, and AFP were reported. The profit of these tests
were compared to the prices of the Comptroller General’s Department, it was found

that all of these tests were profited.

By the delicacy of this ABC method, the original causes of higher expense can be
indicated correctly, making the administrator give the efficient management about
costing and pricing as well as shifting the underutilized staff to the proper job. The
unit costs were clearly described and given a comprehensible picture of laboratory test

services.

Recommendation for future research

Since in this study the retrospective data were used, the proper data recording and
time consuming was required. For an accurate result and time saving for cost analysis

to implement ABC to the laboratory tests, the well plan recording of the data should be
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done and it should have a consensus among all of the staffs and administrator about

the work loading and activity defining.

Copyright by Mahidol University
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APPENDIX A
PROFESSIONAL COSTS (PC) AND LABOR COSTS (LC)

Professional costs and labor costs in December was for example:
1. To calculate working time
The working day in December is 20 days. There are 7 hours for services in one day.

Then working time for services in December can be calculated as follows

Working time for December = 20 X 7 = 140 hrs.
2. To calculate professional costs (PC) and labor costs (LC)

PC or LC = (%work load X Salary) + Overtime wages

or PC or LC = (time spent in activity/ working time X salary) + Overtime wages

3. Professional costs (PC) and labor costs (L.C) of each activity for out patient
service at the center

3.1 Registration

Staff Working Working Time  Salary Labor Overtime Total

Load Time Spent Cost Wages Cost
(%) (hour)  (hour) (baht) (baht) (baht) (baht)

1.01 50 140 70 11,090 5,545.00

2.02 50 140 70 9,550 4,779.50

3.03 80 140 112 12,000 9,600.00

4,04 80 140 112 95,50 7,640.00

5. 05 80 140 112 11,170 8,936.00

6. 06 95 140 133 11,990 11,390.50

7.B1 100 140 140 13,090 13,090.00

Total 60,981.00 131900 74,081.00
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3.2 Container labeling at the Center of Medical Laboratory Service

Staff Working Working Time  Salary Labor Overtime Total

Load Time Spent Cost Wages Cost
(%) (hour)  (hour) (baht) (baht) (baht) (baht)
1.B2 100 140 140 10,130 10,130
Total 10,130 3,200 13,330.00

3.3 Specimen collection at the Center of Medical Laboratory Service

Staff Working Working Time  Salary Labor Overtime Total

Load Time Spent Cost Wages Cost
(%) (hour)  (hour) (baht) (baht) (baht) (baht)
1. N1 100 140 140 12,800 12,800 4,000
2.P1 12,100
Total 12,800 16,100  28,900.00

3.4 Specimen preparation at the Center of Medical Laboratory Service

Staff Working Working Time  Salary Labor Overtime Total

Load Time Spent Cost Wages Cost
(%) (hour)  (hour) (baht) (baht) (baht) (baht)
1.C1 80 140 112 7,810 7,029.00
2.C2 80 140 112 9,740 9,740.00
3.C3 80 140 112 10,530 9,477.00

Total 25,272.00 3200 28,472.00
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3.5 Laboratory testing for out patient service at the center

Staff  Working Time  Salary  Professional Overtime Total

Time Spent Cost Wages Cost

(hour)  (hour)  (baht) (baht) (baht) (baht)
1. MT1 140 45.25 19,600 3,850.00
2. MT2 140 45.25 10,120 1,987.86
3. MT3 140 45.25 13,600 2,671.43
4. MT4 140 45.25 12,800 2,514.29
5. MT5 140 45.25 13,330 2,618.39
6. MT6 140 45.25 18,100 3,555.36
7. MT7 140 45.25 11,190 2,198.04
8. MT8 140 45.25 13,450 2,641.96

Total 22,037.00 8,000.00  30,037.00

3.6 Reporting at the Center of Medical Laboratory Service

Staff Working Working Time Salary  Labor  Overtime  Total

load time  Spent Cost Wage Cost
% (hour)  (hour) (baht) (baht) (baht) (baht)

1.MT1 225 140 315 19,600 4,410.00

2.MT2 225 140 31.5 10,120 2,277.00

3. MT3 225 140 31.5 13,600 3,060.00

4. MT4 225 140 315 12,800 2,880.00

5 MT5 225 140 315 13,330 2,999.25

6. MT6 225 140 31,5 18,100 4,072.50

7.MT7 225 140 315 11,190 2,517.75

8. MT8 225 140 315 13,450 3,026.25

Total 2524275 4,000  29,242.75
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4. Labor cost of each activity for annual health checkup program at the mobile
unit

4.1 Registration at the mobile unit

Staff  Working Time  Salary Labor  Overtime Total

Time Spent Cost Wages Cost

(hour)  (hour) (baht) (baht) (baht) (baht)
1.R1 140 175 46,280 5,785.00 2,500 8,285.00
2.R2 140 245 25,180 4,406.50 3,500 7,906.50
3.R3 140 10.5 10,380 7,785.00 1,500 2,278.50
4. R4 140 7.0 18,470 923.50 1,000 1,923.50
5.R5 140 10.5 19,600 1,470.00 1,500 2,970.00
1.FC1 140 385 9,550 2,626.25 2,200 4,826.25
Total 15,989.75 12,200 28,189.75

R = Registration staff (R1-R5)
FC = Financial staff (FC1-FC9)

4.2 Container labeling at the mobile unit

Staff  Working Time  Salary Labor  Overtime Total

Time Spent Cost Wages cost

(hour)  (hour) (baht) (baht) (baht) (baht)
1.L1 140 245 11,060 1,935.50 1,400 3,335.50
2.L2 140 21.0 10,290 1,543.50 1,200 2,743.50
3.L3 140 24.5 7,080 1,239.00 1,400 2,639.00
4. 14 140 7.0 11,060 553.00 400 953.00
5.L5 140 35 10,330 258.25 200 458.25
6. L6 140 21.0 14,670 2,200.50 1,200 3,400.50
Total 7729.75 5,800 13,503.00

L = Container labeling staff (L1-L6)
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4.3 Specimen collection at the mobile unit

Staff ~ Working Time  Salary Labor Overtime Total

Time Spent Cost Wages cost

(hour)  (hour) (baht) (baht) (baht) (baht)
1.SC1 140 0.0 10,390 0 0 0
2.SC2 140 14.0 17,780  1,778.00 2,000 3,778.00
3.SC3 140 105 18,100 1,357.50 1,500 2,857.50
4.SC4 140 7.0 13,600 680.00 1,000 1,680.00
5.SC5 140 3.5 13,470 336.75 500 836.75
6. SC6 140 35 13,330 333.25 500 833.25
7.SC7 140 140 10,130  1,013.00 2,000 3,013.00
8. SC8 140 10.5 12.800 960.00 1,500 2,460.00
9.SC9 140 0.0 8,780 0 0 0

10. SC10 140 10.5 10,950 821.25 1,500 2,321.25
11. SC11 140 10.5 9,930 744.75 1,500 2,244.75
12. SC12 140 10.5 15,740  1,180.50 1,500 2,680.50
13. SC13 140 3.5 18,470 461.75 500 961.75
14. SC14 140 140 16,510 1,651.00 2,000 3,651.00
15. SC15 140 7.0 19,210 960.50 1,000 1,960.50

16. SC16 140 0.0 27,020 0 0 0
17. SC17 0.0 0 0 4,500 4,500
Total 12,278.25 21,500  33,778.30

4.4 Specimen preparation at the mobile unit

Staff Working Working Time Salary Labor Overtime  Total

Load Time  Spent Cost Wages cost
(%) (hour)  (hour) (baht)  (baht) (baht) (baht)
1.C4 50 140 70 14,670 7,335.00

Total 7,335.00 0 7,335.00
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4.5 Laboratory testing for annual health checkup program.
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Staff Working Time  Salary  Professional Overtime Total
Time Spent Cost Wages cost
(hour)  (hour)  (baht) (baht) (baht) (baht)
1. MT1 140 17.75 19,600 2,485.00 2,485.00
2. MT2 140 17.75 10,120 1,283.00 1,283.00
3. MT3 140 17.75 13,600 1,724.00 1,724.00
4. MT4 140 17.75 12,800 1,623.00 1,623.00
5. MT5 140 17.75 13,330 1,690.00 1,690.00
6. MT6 140 17.75 18,100 2,295.00 2,295.00
7. MT7 140 17.75 11,190 1,419.00 1,419.00
8. MT8 140 17.75 13,450 1,705.00 1,705.00
Total 14,224.00 14,224.00
4.6 Reporting at the mobile unit
Staff Working Working Time Salary Labor  Overtime Total
Load Time  Spent Cost Wages cost
% (hour)  (hour) (baht) (baht) (baht) (baht)
1.R1 25 140 35 46,280 11,570.00
2.R2 20 140 28 10,390 2,078.00
3.R3 40 140 56 11,060 4,424.00 500
4. R4 10 140 14 11,060 1,106.00
Total 19,158.00 500  19,658.00
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APPENDIX B
MEDICAL SUPPLY COSTS AND MATERIAL COSTS

The medical supply costs and material cost were calculated by the volume
consumption.

For the example: material cost of specimen collection in December.

Material

Material items Price Price/unit volume cost

(baht) (baht) (baht)
1. Cotton bud 180 baht/1000 pieces  0.18 8560 piece 1540.80
2. Alcohol 516 baht/ 20000 ml 0.026 4280 ml 110.42
3. Transpore 535 baht/20 roll 26.75 71.33 roll 1908.07
4. Needle Terumo 75 baht/100 pieces 0.75 4280 pieces 3210.00
5. Syringe 3 mL. 140 baht/ 100pieces 1.4 4280 pieces 5992.00
6. Handy grove 85 haht/ 100pieces 0.85 856 pieces 727.60
7. Waste plastic bag (Black) L 45 baht/ 21 pieces 2.14 20 pieces 42.80
8. Waste plastic bag (Red) L 45 baht/ 21pieces 2.14 20 pieces 42.80
9. Waste plastic bag (Red) S 45 baht/50 pieces 0.90 20 pieces 18.00
10. Heparinized tube 2550 baht/1000 tubes  2.55 4280 tubes 10914.00
Total 24506.49

Medical supplies items
Routine clinical chemistry test:
1. Reagent for glucose, BUN, Creatinine, uric acid, cholesterol, triglyceride,
HDL-C, AST, ALT, ALP
2. Control, calibrator
3. Hitergent, sodium hydroxide, Acid wash
Special test:
1. Reagent for total T3, total T4, TSH, HBsAg, HBsAb, AFP, CEA
2. Control, calibrator
3. Solution 1, Solution3, Solution 4, probe clean, tubing decon
4. Matrix cell, reaction vessels
5

System wash, pro cell, clean cell, reaction cup, tip
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Material Items
Cotton ball 1000 pieces / Pack
Cotton ball 20 bags/pack (50 pieces/bag)
Alcohol 516 baht/20 lites
Transpore 535 baht/20 pieces
Sodium Fluoride (Na F=1000 tubes/pack)
EDTA (1000 tubes/pack)
Plan tube(1000 tubes/pack)
Heparin (1000 tubes/pack)
Sodium Fluoride (Na F) Vacutainer 100 tube
EDTA ( Vacutainer) 100 tube
Plan tube (Vacutainer) 100 tube
Needle Terumo 75 baht/100 pieces
Needle (Multi-needle) 428 baht/100 pieces
Syringe 3 mL. 140 baht/100 pieces
Syringe 5 mL. 177 baht/100 pieces
Syringe 10 mL. 252baht/100 pieces
Syringe 20 mL. 219 baht/50 pieces
Handy grove 85 baht/100 pieces
Sticker barcode 5000 sheet/1row
Barcode ribbon 10000 sheet/1row
Sticker A4 (15sheet/1260 pieces)
Plastic bag (1/2 Kg), Plastic bag(black) L, Plastic bag(Yellow) L
Plastic bag(Red) L, Plastic bag(Red) S,
Paper A4 (500 Sheets / Ream)
Paper A4 (copy type 500 Sheets / Ream)
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Fax papers

Paper (2000 Sheets / Box)
Cartridge Laser HP1300
Cartridge Laser Canon 1210
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Ribbon Epson LQ 300
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Calculation of depreciation cost
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Depreciation cost = Historical value of equipment (baht)

Useful life (years)

Equipment items Historical Useful ~ Depreciation
value life costs/year
(baht) (years) (baht)
1 Roche Elecsys 2010 - - -
2 Roche Hitachi 917 2,962,421 7 423,203
3 Abbott Axsym 1,968,517 7 281,217
4 Rotator VRN360 12,000 5 2,400
5 Computer server set (LIS) 281,982 5 56,396
6 Leonic Uninterruptible Power Supply 38,520 7 5,503
7 Centrifuge Kokusan 8 36,000 7 5,143
8 Centrifuge Kokusan 12 65,000 7 9,286
9 Centrifuge Kokusan 235,400 7 33,629
10 Microcomputer 39,900 5 7,980
11 Computer server set up grade (LIS) 263,535 5 52,707
External Hard disk Ultra wide
12 SCSI9.0GB 40,000 5 8,000
13 Bar code printer ( 2 3oq) 90,948 5 18,190
14 Dot matrix printer NEC 35,992 5 7,198
Dot matrix printer EPSON
15 LQ300 Plus 9,400 5 1,880
16 Monitor Phillips 15" 3,478 5 696
17 Air Condition AMENA 12000 BTU 23,700 7 3,386
18 Air Condition AMENA 35300 BTU 44,125 7 6,304
19 Air Condition AMENA 25600 BTU 32,000 7 4,571
20 Air Condition AMENA 16100 BTU 20,125 7 2,875
21 Air Condition AMENA 12500 BTU 15,625 7 2,232
Air Condition CENTRAL AIR 40000
22 BTU 55,000 7 7,857
23 Refrigerator Stanless stell 30,000 7 4,286
24 Refrigerator GE TBFE16 34,000 7 4,857
25 Refrigerator GE TBX21D 24,000 7 3,429
26 Refrigerator GE TBX21D 24,000 7 3,429
27 Refrigerator deepfreeze (-20 C) 13,500 7 1,929
Electronic typing ( AEG Olympia 17"
28 Standard 200 BT) 28,500 7 4,071
29 Electronic typing (Olympia) 7,998 7 1,143
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Calculation of Electricity charge

Electricity charge :1 Unit = 2.70 baht
1 Unit of electricity = 1000 watt/ hour

For example: Computer 300 watt/ hr, turn on 10 hr
= _300 watt/ hr x 10 hr

1000

= 3unit
= 3 unit x 2.70 baht

= 8.10 haht

Unit of electricity

Electricity charge

For example: Air condition 7 Amp. 220 V. turn on 10 hr
7 Amp. X 220 V
1540 Watt/ hr
1540 Watt/ hrx10 hr
1000
= 15.4 unit
154 unit x 2.70
= 41.58 baht

Watt

Unit of electricity

Electricity charge
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