Chapter 3
Research Methodology

‘This study is_a retrospective study reIatm? to the incremental cost-
effectiveness analysis, in orger to compare the outcomes between, burnt and
scalded patients treated with autologous skin graft and those treated with
cultured skin graft, at the Bum Unit of Chulalongkom University. - This
chapter will cover the research methodology, which, involves  conceptual
framework, research design, population and sampling, including information
characteristics and analysis.

31  Conceptual Framework

. This  dywill categorize treatment method for burnt and scalded
patients info two types: adtologous skin graft and cultured skin graft. Both
method of treatment can_ be s&parated Into two stages of activity: %ene_ral
activity and specific activity. General activity is the Toutine treatment being
done on all patients at the'Bum Unit. - Specific activity Is treatment beln(i
done on patients in the operating room. Activities” at the Biomateria
Laboratory Is also counted as a part of the specific activity in orcer to treat
burnt and Scalded P_anents with cultured skin graft metnod.” .

. Cost estimation for each;stage of treatment, from the viewpoint of the
Services provider, is separated intotwo types: capital cost and recurrent cost.
Capital cost is the cost of buildings and other equipments In the hospital.
Recurrent cost 1S the cost of material, labor and facilities that associate with
the treatment of burnt and scalded patients. _ _

Total cost calculation for bumt and scalded patients can be done in
two WaYS, 1) by summation of the capital cost and recurrent cost that IS
related o the treatment for patients, or 2.) by adding the cost of general
activity and specific activity to?ether_. _ _

Inally, a comparison of the incremental difference in total cost, and
outcome befween each treatment method for bumt and scalded patients is
Illustrated in Figure 3.1.
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3.2 Treatment Method for Burnt and Scalded Patients

321 Autologous Skin Graft Treatment for Burnt and Scalded Patients
. Autologous skin graft treatment for burmt and scalded patients can be
divided into Z stages:

o1 .. General activity which Is a routine treatment done on all
patients by physician at the Bum Unit. The routine treatment consists of:

1) Medical care, which_ involves treatment orcer and routine
treatment by the physicians after a preliminary examinaion has
been done” on ‘the patients, edical Care consists of
Investigative examination, such as, CBC, UA, blood chemistry
(BUN, Cr. electrolyte, etg.%, LFT, HIV. and CXR. EKG 15 also
performed on patients with electrical bum or over 35 years of
ae Other_medical care, includes, 1V fluid, such &, RLS,
%DN/2, DSW. and colloid, medical such as, ant|p(¥ret|c and
anti-analgesic drug, and antibiotic drug _t}/pe of food such as,
NPO (no food and liquid), liquid diet or soft diet, and
renabilitation if necessary. _ _

2.) Nursing care, which Jnvolves attending the patients to ensure
complete and continuous treatment” according to routing
treafment ordered by the physicians, Nursing cares consists of
medication, wound c_Ieanlng, vital sign meastrement, 1V fluid,
complication prevention and others.

2 . Specific activity is any kind of treatment done on the patients
according to physicians’ routing treatment in the operating room. The
specific activity consists of:

1) Anesthetic activities are done in order to make the patients
unconscious by general induction method. ~ After which, any
handwork can”pe done on the patients. Anesthetic activities
Include overseeing and preparation of the patient before, during
?nd halater the anesthetic activities, after the handwork IS
Inisheg

2.) Oﬁerat_lve debricement is any hanawork done according to the
physician’s  routing _treatment after the patient loss
consciousness, . operative debricement consists of scrub bum,
In order to sterile the patients’ skin before grafting is done.



19

3.2.2 Cultured skin graft Treatment for Burnt and Scalded Patients

.. Cultured skin graft treatment for burnt and scalceq patients can be
divided into 2 stages, similar to the autologous skm_qraft treatment.
However, a skin graft culturing activity in the’ Biomaterial Laboratory Is
Incluced as a part 0f the specific activity stage.

1 General activity is a routine treatment done on all patients by
?hysmlan at the Bum Unit. The routine treatment, which is similar to those
or Autologous skin graft treatment, consists of:

1) Medical care, which Involves treatment order and routine
treatment by the physicians after a preliminary examination has
been done” on ‘the patients.  Medical Care consists. of,
Investigative examination, such as, CBC, UA, blood chemistry
(BUN, Cr, electrolyte, et_c.%, LFT, HIV. and CXR. EKG Is also
performed on patiénts with electrical bum or over 35 years of
age.  Other medical care includes, 1V fluid, such &, RLS.
5%DN/2, D5W, and colloid, medical such as, antipyretic and
antl-analgesic drug, and antibiotic drug _t{pe of food such as,
NPO (nd_ food and liquid), liquid diet or soft diet, and
renabilitation If necessary. _ ,

2.) Nursing care, which involves attending the patients to ensure
complete and continuous treatmenf according to routine
treafment ordered by the physicians, Nursing cares consists of
medication, wound c_Ieanmg, vital sign measurement, IV fluid,
complication prevention and others.

2 Specific act_ivit}/ Is any kind of treatment done on the patients
according to physicians’ routine treatment in the qperating room and skin
culture activity. The specific activity, which is similar to those for

autologous skin graft treatment, has some differences in the detail of its
operation.

1) Anesthetic activities are done in order o make the. patients
unconscious by analgesic 1V using fitrate with induction
method. . AnesthetiC activities include overseeing and
preparation of the patient before, during and after the anésthetic
activities, after the handwork 1s finished _

2.)  Operative debricement is any handwork done according to the
physician’s  routine treatment after the patient loss
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consciousness,  operative debridement consists of 1) scrub
bum., in order to sterile the patients’ skin before grafting is done
and 2.) grafting by cultured skin graft sheet in order to cure the
wound of the loau_ent._ . _ _ _
3)  Skin g[raft culturing s an activity performs in the biometerial
{ﬁborat pn{ In order'to manufacture graft sheet for treatment of
e patients.

3.3 Research Design

This  dy is aretrospective  dy, which covers only cases of burnt
and scalded patients treated in the Bum Unit at the Chulafongkorn Hospital.
Cost Incurred to the services provider will be analyzed with incremental
cost-effectiveness analysis, in orcler to compare the oditcomes between burmt
and scalded Paﬂents treated with autolo%ous skin graft and cultured skin
graft method! This research will study burnt and Scalded patients treated
with autologous skin graft method, and the information obtained is used as
the base for estimation and calculation of cost incurred to services providers
who use cultured skin graft method to treat their patients.  The results are
then compared in terms of incremental cost and effectiveness between
autologous skin graft and cultured skin graft methods.

34 Population and Sampling

34.1 Studied Population o

Population under study is a group of burnt and scalded patients in the
Bum Unit_at the Chulalongkorn . ospnal from J_anua?l_ ¢ 1998 to
December 31th 1998, Services provide af the Bum Unit is of in-patient %/pe.
During the time of Information gathering, from January 1g 1998 to
December 31t 1998, there were 55 burnt and scalded patients. at the
Chulalongkorn Hospital, 27 of which treated with autologous skin graft
method. “Therefore, the population under . dy is a group of 27 bumt and
scalded patients treated with autologous skin graft method.

34.2 Inclusion Criteria o _
Must be a burnt and scalded patient in the Bum Unit at the
Chulalongkorn Hospital. ,
2.)  The patierits must have second and/or third degree bum and
been treated with the autologous skin graft méthod.



3.)  The patients must not have any past record of hereditary
diseases, such as, diabetes, hypertension, and obesity.

4)  The patients must not have any complication condition, such as
Infection, or upper intestinal and stomach ulcer.

34.3 Exclusion Criteria . » _
1)  Patients with complication condition during the burnt and
scalded treatment process..
2.)  Patients who deceased during the treatment process.
3.) Patients with past record of serious ilingsses.

3.4.4 Patients’ information, covering a period of one year hack into 1998
have been gathered from the patients’ registration records at the
Chulalongkorn Hospital.

3.5 Information Characteristics and Analysis

35.1 Information characteristics _

Information relating to cost is ?ather_ed from the studied group, or
those burnt and scalded patients treated with Autologous skin graft method.
Costing information Is secondary source data in the"reports and documents
regarding burnt and scalded patients from, several departments at the
Chulalongkorn Hospital, for example the hospital administrative department.
The secondary data in this stud% incluces health personne| income, the
component of autologous skin graft method, number and severity of patients,
material, facilities usage and their cost, efc. . _

Meanwhile, “services provider costing information for burnt and
scalded patients treated with cultured skin graft is obtained from, and based
on the contemplated costing information “for burmt and scalded patients
treated with autologous skin graft.  Cost relating to culturmg% In the
laboratory Is an exception, and gathered from reportsand documents by the
Egognaﬁen?l Laboratory at the National Center for Genetic Engineering and

lotechnology.

3.5.2 Cost Classification _ o

. According to economic theory, economists use production time as the
basis for differentiating cost Into: short-term cost and long-term cost.  Short-
term cost means cost measured during a period that major” production factors
can.not be altered. On the other hand, long-term cost means cost measured
during a period that all production Tactors can not be changed.



2

Categorization of cost can be done in many ways, b¥] using different kinds of
Criteria, _dependlngnon the objectives of the research, In'this study, cost is
differentiated by the characteristics of treatment or “hy activities,” and by
characteristics of production factor or “by input.”

L ) Differentiating cost by the characteristics of treatment or “hy
activities,” means cost that includes the cost of general activity and cost of
specific activity, such as:

1.1) Cost of autologous skin graft treatment for bumt and scalded
patients IS the cost that contains the cost of general activity and
cost of specific activity. These comprise of Cost of treatment at
the. Burn Unit and cost of treatment at the oPeratlng room,
which in turn make up of, for example, cost of medical care,
nursing care. anesthetic and operative debricement

1.2) Cost 0f cultured skin graft_treatment for burnt and scalded
patients is the cost that contains the cost of qener_al_ activity and
cost of specific activity. The cost of general activity Is similar
to those of autologous’ skin graft treatiment, such as, the cost of
treatment at the Bum Unit, which Involves the cost of medical
care and nursing care. The cost of specific activity comprises
of cost of treatment at the operating room, which involves the
cost of, for example, anesthetic, Operative debridement and
cultured skin graft sheet.

2. D|fferent|at|n(1; cost by the characteristics of production factor
or “hy input,” means cost that incliides the capital cost and the recurrent cost
relating to the treatment of burnt and scalded patients. Capital cost includes
costs of building, and equipment. Recurrent cost is defined as the cost of
personnel or |ator cost, material supply, facilities or maintenances such as
electricity and water usage. _ _ _

This  dy Classifies provider cost by input to capital cost and
recurrent cost. More cost details are mentioned below.

2.1) Capital cost is the cost of inputs with value equals to or more
than Baht 1,000, Burchased_ or procured for more than one year
or in the year before this = dy, and associated with” the
establishment ~ or . productive caRauty and . physical
mfrastruc%ure. Capital cost includes tne cost of building; and
equipment.
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- Buildings and concrete structures, according to National

Educated Department (1996), must have at least 50 years of
useful life.  Cost calculation for building .is done by
calculatln% the depreuaﬂon cost of the wor mg, space Of
Bum Unit, operating room and that of the Biomaterial
Laboratory, according to the number of usage year. There
are many approaches to calculate building cost, for example
record assesses, which uses the resting Cost for the similar
space or look for the cost of similar bwldln%.  Inthis study,
cost of building Is a construction cost obtained from the
PIannm? Department’s records at the Chulal_ongkom
Hospital. The obtained construction cost is then projected to
current or present cost.

- Permanent equipment and apparatus in this study IS

according to hospital staff. assumed to have a useful life of
10 yearsT Any equipment or apparatu has been used for
more than 10 years, will not be included as cost, financially.
Permanent equipment includes categories that had been used
In hospital for at least one year, with unit price. more than
Baht 1,000. Some cost of equipment Is the original cost as
drawn_ from the Planning Department’s record, bum unit
operating room, of Chulalongkom hospital and Biomaterial
Laboratory room.  However, for some equipments, the
current cost s aﬁproxmated from a similar piece of
equipment from the standard of equipment account, or
calculated from a current market price.

2.2) Recurrent cost is, the bum therapeutic costs associated with the
operation or maintenance of facilities or assets. The context
rTennons below will be considered as the recurrent cost.

Labor cost Is the expenses paid to physicians, nurse and
other hospital staffs involving In “the treatment of
%altnents_. This expense is paid for services rendered.

her include, monetary fringe benefit, for example,
salary, wages, overtimg, and “allowance, calculates in
term”of time spent for freatment of bumt and” scalded
atlents who are the studied ?roup. _ _

aterial cost is the cost of all kinds of material used
dur_lng_ the course of year as direct input fo the prlnurr])le
activities performed "hy the program, including other
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small items purchased during the year, The unit cost for

these items Is less than Baht 1,000. In this study,

material cost Is divided into 3 types of; .

- Medical cost, which 15 the cost of medicine and
medical supplies directly use for burnt and scalded
Pat_lents_treatment, such as, medicine, intravenous
luid, Intravenous  set, syringe needle, glove,
thermometer, gauze, blade, cotton, etc. This cost IS
calculated from the market prices paid by the
rocurement division.

- Non-medical cost, which is the overhead cost not
assqeiating with treatment, such as, office tables,
chairs, or Supplies. _ _

- Chemical cost is the cost paid for various types of
chemical use for culturing in. the Biomaterial
Laboratory, in case of cultured skin graft treatment,
such .as antiseptic solution, liguid nitrogen, trypsin
inhibitor, fetal calf serum, DMEM, epidermal growth
factor, €fc. N\

- Facilities cost or office utility Is the cost of water and
electricity. This cost Is calculated from actual usage.
Electrical cost is calculated base on working space of
each de?artm_ent, which in this stuay are assumed to
be equaled, since Chulalongkom Hospital has a large
number of departments operatmtf; within the same
bwldlng, to compute the real area Tor each department
would be impracticle. \Water cost is calculated in the
same manner.

353 (Els)tablishing the list of costs

(2

The “cost .of medlical, apparatus and equipment use in the
treatment is based on their market price,

Useful life of 10 years for tool and equipment and 50 years for
building and stricture, are uses for the calculationof their
depreciation cost, independent of the imposition of tax. The
Inclusion of tax will" increase the price and cost to the
consumer. . N _

The cost of utilities, such as electricity and water is based on
the actual usage rate according to activity.
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(4) The obtained cost is used for calculating present valug. Since

Whereas PVC

they are retrospective information, théy must be discounted,
using discounting rate according_ to their respective yearly
IndeX, to find theif present value. The equation is as follow:

PVC=c, (L+1)n

The present value.of cost

The original cost in year

Discount rate

Difference between present and the year of
procurement (year S)or Usage year

cn
I

35.4 Cost Calculation

L)

Calculation of burnt and scalded patient treatment cost

according to process of therapy “hy activities.”

Where

Where

Where

(1)  The cost of autologous skin 9raft treatment for burnt and
scalded patients is the cost that contains the cost_ of
general activity at the Bum Unit and cost of specific
activity in the operating room.

TCASG = TCGA + TCSA arrrsrn (31)

TCASG = _Total cost of autologous skin graft therapy
TCGA = Total cost of general act|_v|_l%/y
TCSA = Total cost of Specific activi

TCGA=TCMC + TCNC.........ooommriivrerssssiisssensn (3.2)
TCGA = Total cost of general activity
TCMC = Total cost of medical care
TCNC = Total cost of nursing care

TCSA = TCAA + TCOD.......cooccomrmsrissressssissssen (3.3)
TCSA = Total cost of specific activity
TCAA = Total cost of anesthetic activity

TCOD = Total cost of operative debricément



Where

Where

Where
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(2)  The cost of cultured skin graft treatment for burnt and
scalded patients is the coSt that contains the cost. of
general activity at the Bum Unit and cost of specific
activity in the 0 eratln? room and Biomaterial
Laboratory room.  Calculation for the cost of general
activity 1S similar to those of autologous skin graft
treatment. The cost of specific activity nvolves the cost
of anesthetic, operative debridement “and cultured skin
graft sheet.

TCCSG = TCGA + TCSA e (34)

TCCSG = _Total cost of cultured skin graft therapy
TCGA = Total cost of general activi
TCSA = Total cost of Specific actm%

TCGA=TCMC + TCNC.......ooovveerirresssssissssssssnn (3.5)
TCGA = Total cost of general activity
TCMC = Total cost of medical care
TCNC = Total cost of nursing care

TCSA=TCAA + TCOD + TCCGS....ccccoorrmmrrivonn (3.6)
TCSA = Total cost of specific activity,
TCAA = Total cost of anesthetic activity
TCOD = Totalcost of operative debridement

TCCGS = Totalcost of cultured skin graft sheet
Calculation of bumt and scalded patient treatment cost, both for

autologous and cultured skin methods, according to process of therapy “by

INput.

In every steps of the treatment process, the cost is calculated based on
the characteristics of production factor, namely, the_caPnaI cost and the

recurrent cost. The total provider cost is the cost that, inc

udes all cost from

the total capital cost and total recurrent cost associating with the treatment
for burnt and scalded patients.

TCB =CCB +RCB (37)
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Where  TCB = Total cost of burn therapy

CCB = Total capital cost of burri therapy
RCB = Total recurrent cost of bum therapy
CCB =BCB +ECB (3.8)
Where  CCB = Total capital cost of bum therapy
BCB = Building cost of bum therapy
ECB = Equipment cost of burn therapy
RCB = LCB + MCB + FCB (3.9)
Where  RCB = Total recurrent cost of bum therapy
= Labor cost of burn therapy
MCB = Material cost of bum therapy
FCB = Facilities cost of bum therapy

3.) Calculation of capital cost for bum therapy. . _
Calculation of the capital cost for bum therapy’in this study requires
the following detals:

Present value : _ _
In calculating for various costs, different time periods must be
taken Into consideration, since costs in different period of time do not have
the same value. Value of mo_neé/ can change due to inflation,  Therefore,
before the process of costing Is done, markeét price must be adjusted uncer
the same hase. Add_ustment to present value can ensure’ valid cost
comparison between different time periods. - Adjustment rate or discount
rate, base generally on interest rate, Is use for “discounting the value of
money inthe past t0 the present value of money, by using equation 3.10.

PV ¢, (I+i)n (3.10)
Where PV = Present value of cost
Cn = Qriginal cost inthe year of procurement (year )
= Distount rate

= Difference between present and the year of
procurement (year ), or usage year
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Discount rate Is the rate use to adjust the cost in the past or
future to the present value, in orcer to acquire a valid value of good,
Independent of year of procurement. Generally, interest rate is used as a
discount rate, other include, interest from saving account, bond, and inflation
rate. In this study, a discount rate of 10%, based on World Bank is used for
calculating the cast of building, structure, equipment and tools.

Depreciation cost s due to the fact that equipment, building and
assets graduall¥ lower their value companng to their original cost, aUe. to
their wear and tear (See Appendix for list of eRreuabIe_ asset). Depreciation
cost is calculated based on their useful life. Any equipment, building and
assets that have a usage life_longer than their useful life, is assumed to"have
a zero value for their cost. For example, if a piece of equipment had a useful
life of 5 years and has been used for more than 5 years, then, its value equals
to zero and does not taken into consideration in cdst calculation. Calculation
for annual depreciation cost Is done by dividing the present value with the
annualizing factor, in equation 3.11.

Depreciationcost = PVl (3.11)
10+ 1)n]/[i(1 + 1)

Presentvalue
1+ |)n|]/£|(l +i)
iscountrate

= Useful life or life time of asset

Where PV
Annualizing factor
|

- Useful life is the number of year an equipment. building, or
other kinds of assets are expected to last. Useful life can be determined by
specialists, or from the opinion of the personnel usmq the equipment. The

ode of Revenug has determined the useful life of tool_and equipment to be
5 years, and building and structure to be 20 years. The cost of tool and
equipment with more than 5 years of usage lifé is equal to zero, financially.
In this study, the useful life of building and structure is based on The
National Edicated Department (1996) which determined the useful life of a
concrete building to be 50 years. Meanwhile, the cost oftool and equipment
15 based on the o(gnmon of the personnel using those pieces of equipment, or
approximately 10 to 15 years dependm_?_ on 9Ypes, USage characteristics and
maintenance, "independent of the Imposition ot tax. Thé inclusion of tax will
Increase the price and cost to the consumer. =
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-Annualizing factor or present worth of an annuity factor means
the summation of present value (In monetary unit) that a person received or
aid annually for a number of years. Dlscountm? factor and the useful life
Enumber of year) of an asset, can be used to calculate the annualizing factor,
y the following eaution:

a(l, = ) [ 3.12
(i) i (312
Where i = Discount rate = 10%
= Useful life
a = Annualization

355 Cost Allocation Criteria _ _
) Fromthe above stated information, capital cost for burn therapy
can be calculated by following these steps below: o
First step, is to adjust the value of the whole capital item used for
bum therapy to its present value.

- Second step, Is to find the depreciation cost (annual cost) of the
1|Etertn by dividing the present value of the item with annualization
actor.

(1) _ Building cost for bum therapy

- " The depreciation cost of building (A) = The present value of
building / Annualization factor _
Building cost for wo_rkmgg s?ace of each unit of bum therapy
(B) = (A) * proportion ot allocation of building for working
space of each unit of bum therapyl _

-~ Building cost for autologous skiri quaft = (B) * proportion of
building for autologous Skin graft

_ 1Proportion of allocation of building for working space of bum therapy = working space

of each unit for bum theraﬁ}{/ total area of building . o

Total area of building used for bum therapy is 2,178 sq.m., and area of bum unit is 273.6 sq.m.
§12.56% of total area of building is used for bum therapy).. Area of aperating room is 52,5 sq.m. (2.41% of
otal area of bundlng used for” bum therap)?. Bum_ Unit and operating foom is  the same building.
Construction cost of Building at 1979 price ='39,000,000 Baht. _

Total area ofNSTDA buﬂdln? I54,261.15 sq.m., area of laboratory room is 50.62 sq.m. (0.35% of
total area ofNSTDA building) Cost of building at 1993 - 219,700,000 Bahit.

. 2The gro ortion of building for autologous skin graft = Total LOS of patients treated by
autologous skin graft method in 1998 / the annual capacity for burn therapy. _ o

_ " The capacity for bum therap% i 2,190 patient day/ year. (Estimated from 6 patient beds muIt|8I|es
with 365 days.) In 1998, there were 27 patients treated with autologous skin graft method. (Total LOS =
1,230 days) “Proportion for autologous skin graft = 56.16% of the annual capacity for bum therapy.
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(2)  Equipment cost for bum therapy
~ Equipment cost for bum theraBy uses the same method of
calculation_ similar to, building cost for pum therap}/. .Each bum
therapy unit procured its own equipment, thus each unit utilized 100%
of its equipment.

- The depreciation cost of equipment (C) = The present value
of equipment / Annualization factor

- Equipment cast of each unit for bum therapy (D) = (C) * the
Proportlon of allocation of equipment of each nit for bum
herapy (100%)

Equipment cost for autologous skin graft = (D) * proportion
of equipment for autologods skin graft3

. 3. The proportion_ofequigment cost for each patient is equalized, base on annual
availability of equipment use for treatment of patients. Calculation is done by dividing total LOS of
ﬁ%t}ents treated with autologous skin graft method during the year 1998, by the annual capacity for bum

» In this study, the capacity for bum therap}/ I5 2,190 patient day / year. (Estimated from 6 patient
beds multiplies with' 365 days.) Proportion for alitologous skin graft -~ 56.16% of the annual capacity for
bum therapy which is the same proportion of building for autologous skin graft.
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2.)  Calculation of recurrent cost for burn therapy.

‘Recurrent cost for bum therap¥, In this study, means labor cost, .
material cost and facilities cost use Tor the process of rendering services of
bum therapy in the hospital.

n)th_ls study, labor cost means expenses paid to physicians,
nurses, and hospital personnel in return for their services regarding bum
therapy. It includes salary and over time based on time proportion belng
used, in bum therapy of the group under study. In this study, educational an
medical benefit are not included under lapor cost. The salaries of the
ersonnel from the hospital are lower. than those of the personnel from the
lomaterial Laboratory4. Calculation involves the following steps:

{1 _Labor cost for bum therapy
h

First step is to sum the payment received bg each personnel
In return for their bum therapy services in 1998

- Second step Is to, calculate for the unit cost of labor for bum
therapy by dividing the sum of payment in the year, by the
total working hours per year5

- Third step Is to calculate .the cost per. personnel by
multiplying time spent for patient with the unit cost of labor’

- The last step is the calculation of the total labor cost for
autologous skin fg]raft by multiplying the total cost per
personnel, with the 6proporuon of time spent performing
autologous skin graft

12)f Material cost for bum therapP/ _
nformation relating to the material cost for bum therapy is

. 4The salaries of the personnel from the hospital including fringe benefit but the personnel from
the Biomaterial Laboratory not including fringe benefit due to the higher basic salag. _

5 In the year 1998, total working days = 24b dz?/s, excluding weekend and holiday, for each
personnel. Time Spent for patient = 7 holrs / aay or 1,722 hours / year (246 days * 7 hours), excluding
resting hour, of burn therapy services for each personnel _ _ _

6 The Pro ortion of time in this case is 49.09% (27 patients treated with autolo?ous skin_ graft,
from a total of 55 patients at the Bum Unit). This study assumed that all patients freated with an
SQBB%mately equal amount of time, due to the assumption that all patients have the same type and severity
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obtained from the requisition forms or requisition book of the costing unit at
the mventory/suRphes department, The value of material is based on
Information at the requisition point, immediately after the costing unit
request for the material. This is done to ensuré that no, mistakes from
repeated count can occurred. Inthis study, the material cost is divided into 3
typgs: medical cost, non-medical cost and chemical cost including facilities
cost.

(2.1) Medical cost directly associates with bum therapy such
as, medicine, intravénous fluid, intravenous set syrlnqe,
needle, glove, thermometer, gauze, blade, cotton, efc.
These are obtained from the_ reports and requisition
documents of Bum Unit, operatmgz room and Biomaterial
L.aboratory. These costs, are courited as actual usage and
based on market price paid by the su_ppornng
progurement division. ~ Some _costS on medical an
eqwﬁment are unavailable, thus Is estimated to be similar
to those actual .cost of medical and equipment with
similar composition, type, and suppliers. .

(2.2) Non-medical cost Is overhead Supplies_not associating
with, but suE)portmg the bum thera#y. They include for
examples, stationery, and other office supplies. Their
costs are obtained from the. reports and requisition
documents of the Bum Unit, ‘operating room and
Biomaterial Laboratory. - These costs aré counted as
actual usage and based on market price paid by the
supporting 0|orocurement division.. Some costs on”non-
medical and equipment are unavailable, thus Is estimated
to be similar to those actual cost of non-medical and
equipment with similar composition, type, and suppliers.

(2.3) Chemical cost includes DMEM, Clorox, Trypsin 2.5%,
liquid nitrogen, fetal calf serum, Epidermal growth
factor, etc., “used for the skin graft culturing ‘In the
Biomaterial Laboratory, in the case, of cultured Skin graft
method. The chemical cost is obtained from Biomaterial
Laboratory, BIOTEC documents.  These costs are
counted a5 actual usage and based on market prices paid
gyvitsliwganmatenal L-aboratory supporting procurement
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. Patients treated with autologous skin Igraft can immediately use
their own skin for the treatment process. However, a_utoloqous skin
8raft patient must sometimes wait for recovery of their hedlthy skin

onor site pefore usm% them _for treatment, * Patients treated with
cultured skin graft must wait for culturing of the graft sheet prior to
the treatment process. This difference can somehow affect the length
of stay, it will'take a short time for cultured skin graft.

. Calculation of material cost for bum therapy is done 'bK
multiplying the cost per volume (cost of each type of material), wit
the volUmé for use (quantity used), for a duration of one year (annual
cost). The calculation of the total material cost for burn therapy is
dong by summing up every type of material cost used in burn therapy.

Calculation of material cost for bum therapy at the Burn Unit
and the Biomaterial Laboratory, which involves medical cost, non-
medical cost and chemical cost, also depends on the individual
consumption list. But for those costs for burn theraRy at the oPeratm_g
room, such as, material cost for handwork and anesthetic sugp les, this
study will consicler them in terms of cost per visit7. In other words,
only material cost including in the medical cost is counted, excluding
thenon-medical cost.

(24) Facilities cost is the annual cost relating to electricity ana
Wwater usagie of the Bum_Unit, opérating room™ and
Biomaterial Laboratory. This cost is calculated from
actual usage. Electrical cost is calculated base on actual
working space of each department, which in this study
assumed to be equal, since Chulalongkom Hospital has a
Iargie_number of departments operating within the same
bui d|n%, to compute the actual area for each department
would De impracticle. Method for calculating facilities

cost for each area is as follow:

T General anesthetic is more expensive compari%to analgesic _in{'ection, since it involve
more. equipments and procedured.  Operative debridement = 400 baht per visit.  Anesthetic
%cégldtlggh&gggﬁﬁlsi%nest esia) = 3,000 Baht per visit. Anesthetic activities gnalge5|c injection) =
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o The first step is to calculate the facilities cost per sq.m,, by
dividing total expenditure of the facilities in the year 1998;
with the total working space8

» The second, step is to find the facilities cost for each burn
therapy unit, such as, Bum Unit _operatln% room and
Biomaterial Laboratory, by multiplying working area of
each unit with the facilities cost per sq.m.1

o The last step is to find the proportion of facilities cost for
patients treated with autologous skin %raft method, b
assuming that all patients has'the same rae. Calculation is
done by dividing the total number of patients treated with
autologous skin graft in 1998, with the annual capacity for
bum therapy in 199811

35.6 Calculation of total cost of bum _theraPk/ for burmt and scalded patients

. There are 2 methods for calculation of total cost of bum _th,erapx The
first method is done by summing the cost of general and specific activity of
patients undergomtg alitologous Skin graft according to equation 3.1, which
Is.similar to the tofal cost of general and specific activity of patients treated
with cultured skin_graft according to equation 3.4. And; the second method
15 done by summing up the capital and recurrent cost associating to bum
%hlelrapy, according to equation 3.7. In equation 3.13, all data are éntered as
ollow:

1491 1%3 STorggll working area of the hospital = 411,412.50 sqm. Total working area of NSTDA =
’ 9F%_r Chulalon(lakom hospital in 1998, total expenditure of electricity cha_rrqe_: 50,519,921 Baht.
Total expenditure of water usage = 3,640,708 Baht. Total expenditure of the facifities in NSTDA, total
expenditlre ofcharfge for eIe_ctnu%: 7,435,446 Baht. Total expenditure of water usage = 270,175 Baht..
D Area of hum unit = 273.6 sq.m., area of operating room = 52.5 sq.m,, area of Biomaterial
LaboratorI)( room = 50.62 sqm.. _ _ .
Proportion of facilities cost for patients treated with Autologous skin graft = 49.09% (27 / 55)
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TCB = (EBISP 2EH82j)+ SLIGK* (M BASEA....... (413

Where ~ TCB = Total cost of bum therapy
Bi = Annual cost of working space of each unit*
E}*bum unit, operating room, laboratory room)
Si roportion of working sgace of each unit in total
building space used for bum therap
= Working Space of each unit; 1= 1,7, 3
i = Annual cost of equipment of each unit
’3 = Proportion ofequmentofeach unit used for
bum therapy
j = |tem of equipments; f|1 1,.
= Annual cost of healt personnel of each unit
83k = Proportlon of labor time of each unit used for
bum therap l¥
= Personnel, k= 1,..
M, = Annual cost ofmatenal of each unit
1 = Proportion of material of each unit used for bum
_ therapy
= 1tems Of materials; 1= 1,..., L
|_ = Annual cost of fagilities of each unit
- = Proportion of facilities of each unit used for
bum therap;i
m = Items of facilities; m=1,..., M

35.7 Effectiveness Analysis.

In effectiveness analysis, effectiveness means the success of an
activities or a project when compares with the {Jredetermlned target or
objective. In this Study, since the tar?et of activity to be anaIYze 15 the
com arison of outcome between autologous skin raft and cultured skin

aft method, and, subsequently the said” outcome was not predetermined,

us the ob{ecnves are assumed o be equaled. Effectiveness analysis in this

dly uses the outcomes from autologous skin graft and cultured” skin graft

meth?ddas the measurement of effectiveness for a therapy. Effectiveness for
15 stu

T e length of stay or the difference of duration a patient, treated

with autologouss n graftw en compares with cultured skin graft, stays in
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the hospital. Effectiveness of the therapy is its ability to decrease the length
of stay for a patient.

35.8 Incremental Cost-Effectiveness Analysis

Incremental is the difference in cost and outﬁut betwgeen two or more
programs being compared in an evaluation. - Such analysis is performed. to
obtain the information on the additional cost Imposed by use of one service
over another, compared with the additional effects it déliver. The result is
the Increase In cost in order to decrease the Ien?th of stay by one day.
. Inthis stugy, incremental cost is calculated by d|V|d|n% the difference
In total cost (TC) between autologous skin graft arid cultured skin graft, by
the difference intheir length of stay.

This is shown by the following formula;

Incremental Cost-Effectiveness = %:E

= Ca-Cr
Ea-Ec

Where;
CAand Eaare the cost and Ien?th of stay for autologous skin graft and
Ccand Ecare the cost and length of stay for cultured skin graft.

Which means, if we want to switch from autologous skin graft to .
cultured skin graft for burn therapg, how much (in Baht) must bé added in
order to reduce the length of stay Dy one day.
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