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Abstract

The objective of this article was to present a methodology for calculating cost in the Cost per Disease
project. The cost estimation process consisted of six steps: 1) cost center determination, 2) compiling
total cost data covering labor costs, material costs, and capital costs, and allocating these costs as direct
costs to specified cost centers, 3) allocating costs from supporting cost centers as indirect costs to the
absorbing cost centers, 4) allocating costs of patient service unit down to individual billing-subgroups,
5) dividing the billing-subgroup costs by the number of activities of corresponding billing-subgroups to
get service-item unit-cost (SIUCost) by billing-subgroups, and 6) summing up SIUCosts according to in-
tensity of services (quantity) consumed to arrive at costs by outpatient visit, inpatient admission or by
disease categories. The present methodology created a standard data system approach to abstract all
hospital data to estimate cost through the hospital information system (HIS). Additionally, the present
methodology enhanced repeatability and reliability of cost estimate outputs from the readily avail-
able HIS, thereby furnished hospitals with activity-based and individual-based cost data from detailed
granularity of SIUCosts for payment policy negotiation based on actual costs incurred by the hospital. The
developed methodology should contribute to the future enhancement of cost data for various health
insurance schemes in Thailand.

Keywords: medical service cost, service-item unit-cost, hospital cost estimation
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Top-Down Costing Method
Hospital cost

Labour costs Capital Costs

Salary, Wages - Drug, laboratory, consumables Building and
Overtime - Outsourcing equipment
Fringe benefits - Utilities, Office material etc. depreciation
etc.

s 2

Direct cost determination
TCC: Administration & Support services (finance, accounting, HR, laundry, CSSD, etc.)

LbDir ~ MatDir  CapDir
ACC: Ward, OPD, ER, Lab, Out Lab, drug prescription, imaging, dental, rehabilitation etc.
LbDir MatDir CapDir = 2
c
OCC: teaching, supporting other hospitals etc. -3 § .g '8
LbDir MatDir CapDir S2S s %
: . — e =
N 2 = A
ACC, OCC total cost (Direct and Indirect cost) < g4 -
(1]

ACC: Ward, OPD, ER, Lab, Drug, Imaging, Dental, Rehabilitation etc.

LbDir MatDir CapDir LbInd MatInd CapInd
OCC: teaching, supporting other hospitals etc.
LbDir MatDir CapDir LbInd MatInd CapInd

Figure 1 Method for allocating hospital costs to service cost centers and other cost centers.

Note: ACC = absorbing cost center, CapDir = direct capital cost, Caplnd = indirect capital cost, CC = capital cost, ER = emergency
room, LbDir = direct labor cost, Lbind = indirect labor cost, LC = labor cost, MatDir = direct material cost, Matind = indirect material
cost, MC = material cost, OPD = outpatient department, OCC = other cost center

3 UV AB 1) 91N wila ACC luUss nils BSub, 2) 910
wils ACC U8 @oq BSub, way 3) 910 nie ACC U

Yunaui 4 N15eIRUNUYRWIIBUINIT (ACC)
T uduyues “mnnasnwges” AMuIUAuYLIY

YBINFUNITUININ NN SUNNENTovaInASnwgay
(BSub) 1umsindeuinedeyasunuuesisiaymine iy
s (ACC) TUEe “nguianssu” w3e minmA1sne
do8 (BSub) fiaenndosiu Lt llddudunuvemng
F¥nwgesiiu q Maadouthedunuilfinisdiiums

¢ wile BSub Tunsdlil BSub Hufinisuinisfididunu
1995951851815 (direct material unit cost) \u
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Labor cost ‘ Material cost Capital cost

1 l |
'

All cost centers
(transient cost center & absorbing cost center)

l

AlIACC [> Mat2iCost wjs LbDir+MatShared+CapDir s LbInd+MatInd+CapInd

(All absorbing cost center)

} ! ! !

BSub cost D Mat2iCost + Shared cost + Overhead cost

(Cost for billing sub-groups)

Figure 2 The process of transferring cost from all absorbing cost centers to ‘activity groups’ of billing sub-groups

Note: ACC = absorbing cost center, BSub = billing sub-group, CapDir = direct capital cost, Caplnd = indirect capital cost,
LbDir = direct labor cost, Lbind = indirect labor cost, Matind = indirect material cost, MatShared = shared material cost,
Mat2iCost = direct material cost as purchased price by item

Table 1 Methodology for cost allocation from absorbing cost center to the billing sub-groups (BSub)

Method Cost allocation from absorbing cost center to BSub

1 Allocation of direct cost to shared cost, and indirect cost as overhead cost for each cost center to
1 BSub; such as from cost center plain X-ray to BSub plain X-ray

2 Allocation of direct cost to shared cost and indirect cost as overhead cost for each cost center
to 2 BSubs. This methodology is used for costing of each ward for non-medical and medical
components:
1) BSub1: room and board cost (non-medical component)

« Allocation of direct capital cost of each ward to shared cost

+ Allocation of indirect capital cost to overhead cost

« Allocation of direct non-medical material cost to shared cost

« Allocation of indirect non-medical material cost to overhead cost
2) BSub2: nursing service cost

« Allocation of direct labor cost to shared cost

« Allocation of indirect labor cost to overhead cost

« Allocation of direct medical material cost to shared cost

« Allocation of indirect medical material cost to overhead cost

3 Allocation of direct cost to shared cost, and indirect cost to 1 BSub using “direct material unit
cost” that hospital purchased from supplier + shared cost (direct cost of each cost center) +over-
head cost (indirect cost of each cost center); such as pharmacy cost, laboratory investigation cost,
medical devices etc.
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I.

YBILAaTAANTITUUINIT (SIUC)” AalanauiIAnly
N1IANINAINAUYUVBINIBUINIS Figure 3

| Service item unit cost (SIUC) calculation |

| Total hospital cost (LC, MC, CC)
o

[ Cost of each cost center : TCC, ACC,0CC |

<~

= =

Cost of each ACC (direct and indirect cost)

X y s
[ 2R W SR
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m  room service/
/day  day
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v
rse/
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s /day
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/f

b A 1

Lab
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i Jtime
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SIUC per activity
in each BSub

MRI
/time
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‘test. /test.

A /'

i i

T T
lemato Chemis
logy try

Service activities in each BSub

LiE

B

All service activities in HIS of hospital
(AliCharge data)

Figure 3 The process of transferring cost from

billing sub-groups to service item unit cost

Note: ACC = absorbing cost center, BSub = billing subgroup, CC = capital cost, Chem = chemistry, CT = computerized tomography,
DRG = diagnosis related group, ER = emergency room, HD = hemodialysis, ICU = intensive care unit, LC = labor cost, LR = labor

room, MC = material cost, MRI = magnetic resonance imaging, OT =

TCC = transient cost center

AINAUNUIIeRanssUluLdasnaInf1inEn
goe (BSub) lagAuinmudnyuruinIsuaztays
gunu nswuIn1sAuniunuseianssy Wu 2

i
v A

naulviey sadl

J =

RAGEW]

9

1 Aanssuusnismll “dlunsusumu

occupational therapy, PT = physical therapy, Sero = serology,

TIOAUTIEIAAUINGT AWIUAIETTAINUIEY
s (RVU) suyuiadiesionsa sumuindese Tuuou
LAEAUNUIIYAINTTUINNNITANIIAIAIUINTAIY
BnTIEIUAUYUABTIAIY (RCC) ANyl Figure 4

LbDir MatDir CapDir

¥

Calculation of service item unit cost “without direct material cost”

1. Cost of each absorbing cost center (ACC)

LbInd

2. Cost of each BSub (BSubCost)

Shared Cost | Overhead Cost

¥

3. Service Item Unit Cost (s1uc)

Shared UCost +  Overhead UCost

MatInd CapInd

Qty
Qty*UPrice
Qty*RVU

Figure 4 Calculation of service item unit cost for billing subgroup without direct material cost

Note: ACC = absorbing cost center, ACC2BSub = absorbing cost center to billing sub-group, BSub = billing sub-group, CapDir =
direct capital cost, Caplnd = indirect capital cost, LbDir = direct labor cost, LbInd = indirect labor cost, Matind = indirect material

cost, Qty = quantity, RVU = relative value unit, UPrice = unit price
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FIEIRAUINIGT NMIIAUIUAUYUTIEAINTTULTETD
AUINAUYUAINTIAFBLALATIVINANUIINTIANTHD
W WU 81 Tannsunmndeng q aakanslu Figure 5

¥

CEITTR | shared co
A

3. Service Item U
m + | Shared UCost |

Calculation of service item unit cost “with direct material cost”

1. Cost of each absorbing cost center (ACC)
[ wopir | MICEIZEM  MatshCost || CapDir | [ LbInd || Matind [ CapInd |
A

2. Cost of each BSub (BSubCost)

st | | Overhead Cost

Qty
Qty*D2iUCost
QPrescript

nit Cost (s1uc)

+ | Overhead UCoﬂ

A

Figure 5 Calculation of service item unit cost for billing sub-group with direct material cost

Note: ACC = absorbing cost center, ACC2BSub = absorbing cost ¢

direct capital cost, Caplnd = indirect capital cost, DMC = direct medi

enter to billing sub-group, BSub = billing sub-group, CapDir =
ical cost, DMUC = direct medical unit cost, LbDir = direct labor

cost, Lbind = indirect labor cost, Matind = indirect material cost, Qty = quantity, SIUC = service item unit cost, UCost = unit cost,

UPrice = unit price
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2 Cost)
Unit cost of RVU =

2 (QTY x RVU)

Cost Magiia AUYUTI (AUNUNINTIUALAUYY
NN99DY) VBIRARENANNITUINS
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N19N1TuNNE (medical equipment), AMUIA1TN4

VIURNTIN (dental services), ﬁm‘%mimmam%ﬁwﬁl
(medical rehabilitation) 18
Tunauil 6 nsAINFuLUIsTIByAAa
Tngsausaudunuuinisvesdiasusdazaunndudiu
NUIIBYAAARIEIS bottom-up wuaduy
6.1 MIANIUFUNUTIBYARA (patient-level
costing) M&eAINLARUNUIIHAINTTUTIHNUINAT
$nwudn nmsthdunusefanssudildudassiallld
puRanssuTifUasuenuazgUasluuiaz eflasy
Tumsunduuinisadaiu udFemasunusune

1419 Go@59 NaI91NTU

yaratiagheusnuaziiely
Jahdunuaeyeaa Wieseiiludunuitisuense
a3 funuithelusess funuiitheusnselaa fumu
Hireuensengulsn sunuthelusenguidadelsa
371 (DRG) Uagiuyusia AdjRW

189N AR U UTI8AINTTUUINITHED T
suuvesianssuuINsuiazia lldanufanssuly
JoyarUlguen wavrtheluusassne daanslu Figure

6 ey Figure 7

Example cost data of individual outpatient
=] o @=®
Vn Hn Dob  Sex Dateopd Timeopd Clinic Licence | Inscl . |
A001 IO 63_1 13645078 01/01/1951 2 02/03/2020 0753 15010 uc
=} e @]=]
Bgr  Chargecode Ch Reccnt Qty Charge Finucost Cost  |[Costmeth
laoo10: 5631 03 (1060290 SIMVASTATIN 20 MG TABLET [ 1 60.0000] 60.0000 087, 52.2 23]
[A001 0. 5631 03 1067140 MANIDIPINE 20 MG TABLET ( MADIPLOT 20 MG 1 100.0000 375.0000 2.64 264. 23
[lao010: 5631 03 1068050 losartan 50 mg tablet 1 100.0000,  150.0000 087 8. 23]
_||A001 0: 5631 |03 1072020 PARACETAMOL 500 MG TAB (FOIL) 1 20.0000, 20.0000 1.57, 31 23
lao010: 5631 03 1132060 OMEPRAZOLE 20 MG CAP | 1 30.0000  45.0000 143 4 23
[|a001 0: 5631 (03 |1173010 TOLPERISONE HCL 50 MG TAB ( MYDOCALM ) | 1 20.0000] 30.0000 184 36 23
A01 0. 5631 |03 1182050 LORazepam 1 MG TAB ( ATIVAN ) 1 200000 20.0000 1.3 2 23
lao010: 5631 03 1222040 FOLIC ACID 5 MG 1 100.0000, 50.0000 075 7. 23]
_||A001_ 02032563 1 |07 |LIS-S002 Occult blood(31203). 1 1.0000 60.0000 48.62 48.62 20,
A001 02032563 1 |12 11214 Agmsdibeuan(lunaistns).(55020). 1 1.0000 50.0000 377.26 377.2 12
[|A001_02032563 1 |17 | DRLC-OPDGEN 1.0000] 00000 127.29, 127.29oo|
i
Figure 6  Examples of individual outpatient service costs per visit

Note: Bgr = billing group, Dob = date of birth, Finucost = final unit cost, Hn = hospital number, Inscl = insurance class,
Qty = quantity, Reccnt = record count, Timeopd = time of visit as outpatient, Vn = visit number
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Example cost data of individual inpatient

)779 107 7333
)779 107 77182

Glucose (DTx)(32203).
Endometrium ,currettage (38002)

)779 109 941
)779 |11 11815

E.C.G (Electrocardiography) (51410)
Anamvivaan.(71682)

-] s@)=]
! An Hn Pidpat Dob Sex Timeadm dsc Timedscl y h di dadi Licence Inscl |
Em 3904549 | 01/01/1941 |2 06/01/2020 1515 07/01/2020 1415 02 1 | 0.000 W07 wo7 uc
-] EeE=)
An Bgr Ch di Cl Recent Qty Charge Finucost Cost C th
)779 01 |11 Andsouazaramsiihusanin (21101) 2.0000 800.0000 158.55 317.1000 40
)779 03 1073060 TRAMAL 50 INJ (TRAMADOL 50 MG/ML) 1.0000 5.7500 2031 20.3100 23
)779 03 1137030 PLASIL INJ (METOCLOPRAMIDE 10 MG/2 ML) 3.0000, 12.7500 22.02) 66.0600 23
)779 |03 1206020 CPM INJ 1.0000 3.0000 24.39) 24.3900 23
)779 |06 11109 AuEnIsasranauila COVID19 2.0000| 700.0000 276.34 552.6800
)779 |06 6908 Fresh Frozen Plasma (NAT) (23452). 5.0000,  3350.0000 518.02/ 2590.1000

779 107 7723 Biopsy wioduaifiauennnni 5 am (38003)
)779 |07 |LIS-1101 Lab.

3779 |08 99D Ultrasound. (51999).

)779 08 CHO1 CHEST

4.0000,  160.0000 5.66, 22,6400
2.0000  1000.0000  1024.50  2049.0000
1.0000  1000.0000  2049.00  2049.0000
70000, 2230.0000 66.95  468.6500
1.0000  500.0000  354.00  354.0000
1.0000  220.0000  189.48  189.4800
1.0000  200.0000  147.83  147.8300
1.0000 50.0000 12333 1233300

779 |11 1499

779 112 1211

779 |12 1254
«wJ779 117 |DRLC-IPGEN

agnsaltinda
Andnisweaa1l(55010).
asanulu- Ve audin.(55620).
Ausounndnsradnmnl. tu/5u

1.0000  330.0000  847.26  847.2600
1.0000]  300.0000  1487.41  1487.4100
2.0000]  200.0000 581 11.6200
1.0000 0.0000 38133 3813300

L L T T T o o o o TN T T

8888888388888

Figure 7 Examples of individual inpatient service costs per admission

Note: Admwt = admission weight, An = admission number, Ber = billing group, Dateadm = admission date, Datedsc = discharge
date, Dob = date of birth, Dischs = discharge status, Discht = discharge type, Finucost = final unit cost, Hn = hospital number, Inscl
= insurance class, Qty = quantity, Reccnt = record count, Timeadm = time of admit as inpatient, Timedsc = time of discharge,

Wardadm = admission ward, Warddsc = discharge ward
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