CHAPTER 3
RESEARCH METHOD

Scope of Study

o In this study, only the internal costs that incurred to the
institute directly to provide the service of heart transplantation were
included, so the provider direct costs for transplant procedure from
the day of operation to the day of discharge are focus , which are
those costs that are accumulated from the time  of su_rﬂery to the
patient’s initial discharge will be determined. Those will cover the
costs in three area where the patient stays, i.e., operating room
intensive care unit (ICU) and surgical ward. Therefore the scope are
described as follow.

1 The study will cover only the provider direct costs which
are those costs incurred by the hospital during the period of
transplantat ion.

2. The study will focus on the cost from the day of operation
to the day of discharge.

Key Words Definitions

1 Cost: Cost is referred to the economic cost, including all
the resources input for the specific activities of heart
transplantat ion.

2. The patient with end-stage heart diseases: The subject of
heart disease is quite broad encompassing a multitude of
pathophysiological processes for which medical therapy is only
palliative. patient with end-stage heart disease typically has
forward failure” demonstrated by signs and synmptars of diminished
cardiac output, as well as "packward failure", exhibited by pulmonary
and hepatic congestion. The clinical presentation varies from case to
case . Sne patients nay be limited in their daily activities but are
capable of maintaining sedentary jobs, whereas others are moribund,
requiring intravenous inotropic  support or mechanical cardiac
assistance. > y patients find that sleep patterns and eating habits
disrupted. Routine activities become laborious or even impossible, as
insidious deterioration progresses (Futterman LG 1988).3

_ 3. Heart transplantation: Heart transplantation is an operation
which performed to the patient with totally incapacitating myopathic
disease, which nmay be secondary to widespread coronary-artery disease
or to idiopathic or rheumatic cardiomyopathy. Patients with
uncorrectable congenital abnormalities or those who can not be weaned
from mechanical circulatory support nay also survive after heart
transplantation. (Russell PS. et al 1979)



Research Design

It is the cross-sectional study design. Data were collected
retrospectively from the medical record of the patients transplanted
during 1987 to 1994

Population

1 Target population and population to be sampled:

Patients u?rdgrgone hear‘[ptPanspIantatron at  Chulalongkorn
Hospital during 1987 to 194

2. Inclusion criteria: The patients wo had heart
transplantation and survived until the initial discharge.

3. Exclusion criteria: The patients died during the operation
and before discharge.

4. Sanple size:

V¢ intended to included all cases of heart transplantation
patients who nmet the inclusion criteria_of the study. But only the 12
medical record of the patients are available.
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Costing Assumptions

1 A system that calculate costs is based on the uses of
resources.

2. The distribut ions of e Ipendrture on personnel, equipment and
other resources aroyg patients fall into these categories.

a) Individual patient cost: cost of items clearly identified
with the patr)ent consurraBIe such as drugs and infusion. d

b) Resource-area cost: these derive from the patients' use
of medical, paramedical and nursing care in the investigation ad
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treatment. Each resource-area cost included the appropriate proportion
of overhead.

3. ~Apatient’ use of resources is defined in terms of unit of
use and unit of items.

Costing Methods

Qe of the difficulties in examning the cost of heart
transplantation is that the direct economic costs of transplantation
include ey separate pheses of diagnosis and treatment such as
preoperative”™ costs, operative costs, postoperative costs and organ
procurement costs.

This study is limited to an examination of the hospital costs
from the day of transplantation to the day of discharge. The costs
before operation and after discharge were not included as their
compilation wes beyond the stage of this study. Finally, the study does
not address the indirect or long term social costs of heart
transplantat ion.

To calculate the average hospital cost for each patient, the
costs to the hospital of individual services actually received by each
patient wes identified, permitting each patient to bear a share of both
the direct service costs and over head costs on the basis of the level
of services the patient received.

_ The total hospital cost wes broken doan into  cost categories
which are the capital cost and recurrent cost.

a) Direct expenditures for personnel and fringe benefit.
b) Direct expenditures for drugs
c) Direct expenditures for supplies
_ Direct expenditure for diagnostic laboratory test ad
other special treatment _ _
_ e) Allocated expenditure that is the overhead costs of the
equucl)megt, facilities of each area that the patient have been
involved.

Cost figures are derived from each function by cumulating the

value of all resources, including the worker time, utilized in

performing the various activities within the heart transplantation
procedure

1, Identification of activities for heart transplantation
procedure.

There are 4 main activities to be identified the input
resources.

11 Donor acquisition either in chulalongkorn Hospital or
other hospitals.
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1.2 Qperation taken in both donor and recipient.
1.3 Intensive care during immediate postoperative period.

. 1.4 Routine care for cardiac patient in surgical ward until
discharge.

2. ldentification of input resources.
Identlflca tion of r Igsource mpu IS an |mg0rtan steP
& a“P [OCess. Br heart, 1 %nsplan n, oIIowmg
|rect me Ica s should be considere
2.1 Physician services
2.2 Nursing care service

2.3 Overhead allocated of capital costs,

Bundlng - .
. evice “or equipment (depreciation over life of
equipment)

2.4 Diagnosis test

-Routi.n? |agorator test
:Eéggfolfogya orator§ fest
2.5 Treatment services

- eratmg room and anesthesia service
-[ntensIve care unit

outine. care ¥erV|ce

Acgumgon 0 qrgan transplant

E]n umgm O? E mpilcatmn

00 progucs .
QX 8en and gas mixture

for heart transplantagion proce ure able Ists the direct

The following Table 3.1 gives a detailed lists of capital costs
ﬂf qires 2071 S oY, capuial
recurrent cost Items tor the operation.



Table 3.1. Identl |cat|on of capital cost items for heart
transplantation

Category ltems
R
Equipment Sur ial light

F ré%cg% machine
ara 1ac monll}fl)r &defribillator
Hemotherm

nest F3|a machine

eart lung.nstruments set
?sm spetial major instruments set

H ower Sternum saw

Inochiet

L{nt&aaortlc balloon pump

adjant warmer

osmve ressure ventilato
ressure . omtor

Pulse. oximeter

etion vaeuam
ar([hac monitor &defrlblllator

ressure suct Il(<)
emporary pace maxer

urgical ward
S \9 llator

g{usmn g

tign., yacuum
ribillator
Building: i) ratln roomutlhzatlon space

utitrzat |(§)n sPace
urgical war Zation Space

Vehicle: Ambulance foh transPortanon of donor heart

from other hospita
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Table 3.2 Identi‘ication of recurrent cost items for heart

transplantation
Category |tems
Personne 1 A team o[ cardl%horamc surgeon
A team 0f anest
tm per usmnlst
% 58S
1Ses
Nurse a|d$ %LPN (practical nurse)
Porters
BI?od&FIuid

INTusion 0.90/»“%33
0
i

EEE Egac edfrr%éeree Hsma)

Drugs Ant| IO'[IC
J Aza |o rme

XICl uc nate

pred l
re niso ne sodium succinate

tYeno%arb| al etc.
Medical supplies Disposable items &material etc.
Laboratory test oo closgorl e Ieve
I Iood rou
&Ega E)IOec ye SO
emat o?rl
Hemocu ture etc.
Diagnostic radiolo Ches X-ra
J 9 er s(ciany

cardiogram .
ar lac ca he erization

EBecH A dra) et

Gas mixture Oxygen, nitrous oxide
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3. Determination of measure unit.

|dentification of %he unit of measure of each |tem IS Im oL?
to allocate or distribute the rsources ?crgss several cat ?orl S
unit 0 (rjneasurements are boadm%eclasm led into time scafe volume

welight, distance, space and nu

Table 3.3 Measure unit of the cost items

Category ltems Unit of measure

Recurrent costs

Personnel Salary Time worked (day or hour) for
costs . at lent

per diem Ime worked (day or hour)

upplies &  Consumable Volume used Ilter etc
Brl?s nl? ofoﬂéléng? e s etc)
Blt%od.&fluid Consumable Unls 0 useg

Intusion

It_easbt%ratory Type of the tests  Number of the tests

Dx radiology ~ Type of diagnostic Number of Dx radiology

Gas mixture 0% 0 Volumn of used (liter)
' ildi Space utilized (so.
Oorions  Bfings S utlined (am

Capital costs

Vehicle ental IS ance travelle
unning Istance trave” g %m
Buildings i& %ace utl‘lze% {g M
. ace uflllze m
urgical ward gace utilize s%.m
Equipments uipment&. Time used (approtion
P %Rstr% ents (&P )

ICU equipment Time used (apportion)
Ward equipment Time used (apportion)
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4, Estimation of unit cost of items

51 cost erce .0f items means the pric o% Bes
Ph(Yt“h or natura units. — Market values cou e C0 Iect
mos the mput items.

Capital costs:

Casp ital items are the ones t?] t last I%n ger th one vear.
apital. co {S Aare expresse aas nnua costs an mt hs,
ua |za lon factors was use e steps In estlmatlng he COStS on

capl ltems are;
tification of he aép ital items
@p'

iden
e o L (
sefl

ach ca |tq Item erence In th st stlm
ils\g%sm ;? fk epremasble ospltal ssets &5 X American C1—|osp|ta
- estimation of the annual cost by using annualization factor
nnualization factor can be obtained from the annualization
table Creeseé arker, 195%
iven capital item .is shared for differ ctivities,
ﬂp dprlate dJ% g%rega?lon oft n?ns cost should% Iowed %ase
allocation crite
5. Cost allocation criteria.
5.1, For equipment & instruments:

Adjusted yearly cost rent. valye of equipment /
) yeary annua'ilsatlon L#aetorq d

Cost per hour = Adjusted yearly cost / yearly hour used
Cost per patient = Total hour used * cost/hour

5.2. For building: (Including OR ICU and WARD
Esti e qe ut|I|zat|on area of each facility in unit 0[
calcu

square rrbetelr N hhe unit cost by using the commercial rent
E%se %fer ld ding space In the same location per square meter as a un|t

Cost for building = gggtce used * utilization time * unit
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5.3. For vehicle:

_ For the yehicles, the a tuaI st of t]he vehflcle pIus
grov% hes ainten nce cost nor aIy o ird of the cqst o
e use to determine the ?vestment ? on ve fle
owever or ca cu mg the ve |ce costs of one sin (e act IVI)() |ke
earf tfansplantation, “it wol %more convenlent reasonanle t
use the market price for renting the same type of vehicle.

sing the rentaI te of the private hospital as
He l?nl'[ cost per for ambul%nce 4

5.4. For personnel:

considered 1§0r a/lcullaltlsingf“n%e sy ar%d pﬁr diem haf o be

per day cost for the personne
this ﬂudy we used the mean of the saIa
ersonnel R JVe direct service. t;atlen (h 5|C|an
urse, a %IS'[ &erfusmn Purse a|d porter In eacharéa as a
proxy of the salary of personne

Unit cost = (Salary + Benefit + Per diem) / working hour
Cost of personnel = Time spent for patient * unit cost

dlstribut lon ofdperso.nnel oSt was gbtamed from the ratio
gersonne qbp%tlents_an estimate the medical and nursing care
consumed by the patient

F C t lanned
i B il B TR
paghent in he day s t or two patients ﬁe night shmf

<hift and 15n fsourr%%alm\/é/%rd nlftursmg care ratio is 1.4 for the day-

For ph smlan it .S qmte glfflCU| istribute t]he cost
% pe medic In sur |c ard at least o q Ft) siclan
should pent ours t\ % P atrent, his case

wouI assume at |me t at yS mfan lp nt to the patient
the same ratio as the nurse urgical ward.

5.5. Supplies &Mat erlals

or supplies 0 10° wastage needs to be added to.market
value of the | Epo éa?%tlate unit co% nis shoula ﬁ % |(§1<£
frans ortatlon c arﬁes q{nated or sidized 1tems  shoul
mcorBorated using therr market value.



osts of medical su plles for ranplanted s bpseét
on_individual consu LPhO hIC are c d ?cleary |
with the patients, suc rugs supp |es and infusion

5.6. Maintenance cost:

Es timate the .water, electricit ucondlttontn
cleaning costs h he time %E.’hégt h/ Elmatlon of %nn ?

maintenance re P/rem [ fen expre
elrcseonntae ptr e totaﬁ caplt 5t (2- 3& per yearIO ﬁanson an

6.Valuation every inputs into money terms
By identify the unit cost of each input and calculate the total

0st,

Valuation of costs:

The 3ources and me hodf Y tion of CQStS nfed to he
clearly stated.. Costs are normall /ue# In-units oj ocal currenc

based on prevallln%

E)/FICGS 01 1tems, uture rogra
?OS'[S ﬁre norma

ulrrent a1p
lued In “constant do Ihars p Some F ear
normﬁ Fsen Ear In o der 0 remove t fects of |nI
e analysis. t" 1S evaueo resources use biect |ve
sts s to obfain an estimate of the worth of resources

81eop\fete(5 %y the"program.

7.Calculation of cost incurred.

| f th data on ¥1e unit cost and numpler of units are apallable
mmple muIt|p ication of these varlab es Will qive the actual cost (i
each nput catepnow rcom osue cos\ meas res stch as pﬁrsonn
ransporé ta area erV|ce allocation percentage”has to be
used Isaggregate the cost.

Cost models for heart transplantation

r]assess the p(of heart tJanspIantation rocedure
p genera ly use ¢t cost components as

) pretransplant cost,
?valuapo and screenlng cost,
ransplan post and
post transplant cost.

Pretrans Iantb costs are t\ose |Ecurred in ca{qur for an end-
stage cardiac pat eﬁ)re tran valuation ara eentnp ﬁosts

are tho assoma? wit a/vg kin 2 pall afient to ef rm e IS
sulteble tranf ant cangi T gencral sense, 4 the COStS
escribed thus far are pretransplan ransplant costs are those
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s o, e or e, St a0l P
ater initi Mpscharge (ylomﬂ e transpﬁan
1. Model for costing heart transplantation program
Total cost of the program = CPFIX+  + Cly + (CTy
CPTX = Pretransplantation Costs
C = Screening Costs
CIX = Transplantation costs
CROTx = Post transplantation Costs

Pretrans;r)]lan (ist is. the cost of ar|n e end sta of heart
disease patient which include inpatient an r?a tient curat eservme

Pretransplant costs = QP + (p
Op = Inpatient curative service cost
(p = Outpatient curative service cost

$re nmﬁ cost is the cost of evaluation c1e55 which hnclude
an mero 1agno s. Ihe comprenensive

SfIC Procedurabs aéad examinatio
tra sp nta lon evauahon ca one on an outpatient or mgatlent
B onents of the evaluatjon photoco Ina\% vary among patients
gener y Include measurement of ‘these following “items:

Eh%smal examlnatmn
oraorys FIES .
. -Biochemical! . elec rgl ,tlr cerides, cholesterol,
arterial bloo as anal P ri ana
-Hematologic; pate t co) nt, and PTT

mmu 0l |c y E and antibod ﬁreen

aIg %I d lateral chest x-ray
é U oar nctlon sting

E |ac eterlzatlon
C ocardlogram

Screening cost = Qp + O + Dx + Ex

H]J) tient curat IVG service cost
tpatient curative service CoSt

@ = Diagnostic procedure cost
B/ = Examination cost
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ransplantatron cosars %he cost rncur]r%d by the provider from

T
the day of sur%]ery t0 the drsc arge. Those” costs are Include
onor “acquisitron cost operation” cOSt,” intensive care cost, and
routine care cost.

Transplantation costs = +0W+ R+
QN = Donor acquisition cost

Q@ = Intensive care cost
¢ =Operating room cost
= Ward routine care service cost

Past t % ﬁ]lantatron cqst |? the cost iInc rr%d after the
Batr nt ranra arpe or it rs a follow UP cost which can be also

SIS t or atrent curative. service.lhese ar
mcluﬁ ﬁe dru% coEt anH r?ra nostic testrng for rejection vvhrcﬁ
are the major cost.

Post transplantation cost = Qp + Qp
Gp = Inpatient curative service cost
CP = Qutpatient curative service cost

~In this msgn bow in- and outei)atrent measuree of cur |ve
servrcevvre included 1n 'the t transplantation rocess a
measure o the medrca, Surq re m dra nostic, radroo and
'ﬁ oratow ests are also ﬂ of the ctrvrtres nsum

health servrc]e resourcF an he measure capita
re?urrent cost. Then tota provr er cost can be caIc ated as
following.

2. Model for calculating the total provider cost
Total provider cost Capital cost + Recurrent cost

A =30+ aP + S
(M = Capital cost

IﬂB = Cost §

CAH t orE %%

£ = R+3Sd+S8+0x+ ¢



(e = Recurrent cost
(m = Cost of Personnel
f) = Cost of Medication and Supplies
("B = Cost of Lahoratory test
(B = Cost of Diagnostic radiology test
= Cost of other consumable items

3. Model for calculating the personnel cost
=L 2 0*) + (N + (M) + (Pe)
+(Otje )}

Eﬁrsonnel cost
siclan

ufse
pnesinetst,
ther staiJ\§

nit .cost.
%/or In |m }s contributed to the patient
erson eren departments

— . oUu
R

4. Model for calculating the equipment cost

EGj =z { z (ORij* ) + (ICU™u) + ( )1* )}

=l -1
W:%;

|
J

umen cost

atmg foom e%mpmenl
tensive care U %mpment

tle” Slcg} wa&d e UI ment

roport |on(s] dpfmunl allocated to the patient

unit cost

38
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b. Model for calculating the medication and supplies costs

g = 2, O ) + (M)

Medication cost

ar%ral #s and sul%plles
tem o drugs terlals and supplies
Hﬁnc [ LSt for the patient

-SSR

6. Mog(?lo g%{/ %%Iscula ing the laboratory and diagnostic

G = 20 2 0650 + (Rt )

Whete:

tory examination
adiology’ examination
em of ratotr])é or rad|ology examinations
unjfs use or the patient
unit cost

abborato }ev/ and radmlogy examination costs
e

|
J

7. Model for calculating the building cost

Bug :._z (ORi* ) + (ICUu) + (WD)
Wher
% 8|Id|n§ costs
pera ngroom spage
= nensw care unit space
v

B en
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Data analysis
l % This studgrf i intended , to examre onp(e J;y 0fprovrder

inte irect .cost of heart trans Iantatron rom surger
fre dayo discharge. P &1
cost analysis II be the average cost of a patient
performed hear ransp\% ar J d
TC
1 O J——

(Average cost = Total cost divided by number of patient)

Lhe components of co ts will be analyzed b clagsrfrcatro
of input,. that "aré cap rta\ dan recurrent inputs, Cost by area Q
acArvrtIy 'in t ree area, operatrw f m, rntensr gare unit
cal ward where t Matre ts sH 1 easo ex ored in this
sudy We can see the difference of the costs among those area.

8 Trae average and percentages of the cost components will be
calculated and compared among eac ategory

e 5 SIS VS WA 0 L
engf ay i 1 osplta

. Sensitivity analysis was undertaken to evaluate the effect
of length orS Stay on ¥he tot)gﬁ COSt.
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