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Foreword

This user manual and practical guide presents éwhintcal features and handling
instructions needed for the operation of the Thedlth Care Financing Model (HCFM) as
developed by the International Labour Office (ILfO) three main health care systems of
Thailand: the Universal Coverage Scheme, the Geilvants Medical Benefits’ Scheme
and the Sickness Branch of the Social Security ®eheThe primary purpose of

developing a HCFM was to establish a conceptualkyarcand transparent basis for
modeling and projecting the health care budgethethree schemes.

The model was developed by the International Lal@affice within the framework of the

EU project on ‘Health Care Reform in Thailand’ dhgithe first semester of 2008
following a preliminary phase of data specificatamd collection that took place in 2007.
A common training session was organized with akéhinstitutions in July 2008 followed
by hands-on practical training sessions with thehnéal officers who are in charge of
modeling at the respective institutions.

The manual is structured as follows: Section 1 @ostsome background information on
model development and objectives, and addressgsifimnial coordination issues. Section
2 presents a detailed description of the methogodogl of the model structure as adopted
for the UCS, SSS, and CSMBS respectively. Sectiafe&ls with model operation or
handling and with the practical steps involvedha manipulation of the model. Section 4
then addresses model maintenance and regular ngdatitines for the common parts of
the models.

It is noted that the models presented in this marganot meant to be final products that
shall not be altered in the future. The models khaather be considered as working tools
subject to further development and improvementofuihg its full appropriation by the
three schemes. It is recommended therefore thaaritt@tecture and functionality of the
models be reviewed regularly and modified as necgsso as to serve best the needs of
the respective institutions.

It is hoped that the three versions of the HCF rhddeeloped with the three institutions
will serve its intended purpose and become usefolstfor the institutional budgeting
process of the three schemes. It is hoped furthatr the platform for the technical
cooperation and exchange between stakeholders tabliglseed during the model
development process will live on, notably for thergbse of updating common model
components and assumptions on demographic and feacnomic parameters.

Finally, complete background information relatirgthe work involved in developing of

the model has been collated in a separate volumeof®R7B: Documentation of work and
progress.

October 2008 Wolfgang Scholz

Jean-Claude Hennicot
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1. Introduction

1.1. Background and objectives

The Health Care Financing Models presented in mésual were developed in 2007/08 by the
International Labour Office (ILO) in the context tifie EU project on ‘Health Care Reform in
Thailand (2005 — 2009)’. The main objective of theercise is to develop a tool for the projection of
the annual budgets of the health care systems &tered by the following Thai institutions:

» The National Health Security Office (NHSO), admieithg the so-calledUniversal Coverage
scheme (UC) of Thailand.

» The Civil Servants’ Medical Benefits Scheme (CSMB&)erating under the Comptroller
General’s Office, Ministry of Finance, and in chargf administering the reimbursement of costs
of medical benefits provided to civil servants, panent state employees, state pensioners and
eligible dependents of the aforementioned categafideneficiaries.

» The Social Security Office (SSO), in charge of austering the sickness branch of the Social
Security Scheme (SSS) for employees in the prisateor.

The main purpose of the models is to enable thgeacies to project their future expenditures in a
transparent and unequivocal manner, facilitatireyeby the process of determining the appropriate
amount of annual capitation fees payable to pragidy UCS and SSS respectively. A secondary
objective of the models is to assist with the altamn of budgets to different regions, provinces] a
individual providers according to the rules andwamtions in force regarding budget allocation.

1.2. Modeling in health care

Sound financial planning and management is crdoraall social security and health care systems in
order to ensure their long-term financial viabili§ince health care systems are subject to differen
cost pressures and operate often in uncertain dayploig and economic environments, actuarial
models are needed for undertaking comprehensivandial projections based on a sound
methodology. Actuarial models thus help to creatatmnal basis for assessing the future financial
situation of a scheme.

In a global context of escalating health care eostldwide, it is crucial that the nature of cost
developments are fully understood when developnageption models. Given the general complexity
of health care systems and the intricacies of fim@pnarrangements, it is important that projection
models be designed such that they reflect the fipecist dynamics at work for each scheme. Since
complexity comes at a cost, it is often necessatrike a balance between model complexity on the
one hand and intuitive clarity and ease of usehenother. However, model design also depends on
other considerations, such as the following:

The conceptual modeling approach adopted

The explanatory power of variables and their stetbandependence

The financing provisions of the scheme (including provider payment mechanism)
The availability and reliability of data on variablsingled out

The purpose of the model and the requirements afsiérs

VVYVYVYY

t is stressed here that model development andowepnent should be an ongoing and dynamic

process; modification of model structure and methagly should therefore be undertaken at any time

when required to ensure that the model represhatsaheme situation in the most accurate manner
and produces projection results in the desired &biams required by each scheme.

! This does not apply for CSMBS, since the scheneeaips on a ‘fee-for-service’ basis.

ILO-EU-Thailand-R39-Report7A 1



1.3. Institutional cooperation

Since the three institutional health care finanangdels include common model components, the
cooperation of the three institutions is necessargnsure that the common modules are maintained
and updated in a coordinated manner and that conassmmptions are discussed and agreed upon
with all stakeholders. It is therefore importardttthe cooperation process initiated during the ehod
design stage be established as a regular praaicehé periodical model maintenance routine.
However, apart from a joint model updating mechania close cooperation between the concerned
institutions could yield further benefits such as:

» The exchange of information, data (statistics), i@atinical modeling know-how
» The improvement and further development of the riwode a joint endeavor

» The creation of a platform for the organizationjaft training activities on modeling and of other
technical cooperation activities

In light of the above, it is suggested that a ‘viogkgroup on modelling’ be established to comprise
technical staff members of the three institutions.,(the NHSO, SSO, and CGD) and of other
stakeholders as deemed relevant (CHI, IHPP?). &ualorking group’ should meet twice a year at

least to discuss model updates, assumptions, dredt otlated matters. It is further suggested that
NHSO should take the lead and be in charge of dcoatidn of all actors.

2 ILO-EU-Thailand-R39-Report7A



2. Model structure

Fig 2.1: Structure of the Health Care Financing Mbd

Demographic Economic

Module Module 4—‘
\ \ Employment

Loy _T

Population — Labour force

(UC, CSMBS
(SS<

Coverage assumption——*> CovPop

l

Scheme beneficiaries

Scheme-specific l _

base-year data: ﬁxjstjlrJemCDggJ:;eogf.

- Expenditure :
.- . —_—> — _ s .

- Utilization rates HCFM Utilization rates

- Case-mix index
- Unit cost increaseg_|

- Case-mix index

Projection results:
- Benefit expenditure

- Total expenditure (UC, SS¢ BUDGET
- PAYG cost rates |:I> ALLOCATION
- Nr. of OP contacts MODULE

- Nr. of admissions (IP)
- Nr. of ARWs
- Etc.

*Does not apply for the Universal Coverage Scheme
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The basic structure of the health care financinglet®is shown in figure 2.1. It can be observed tha
the overall model comprises the following buildivigcks:

» A demographic module, the purpose of which is taldish the demographic framework
within which the schemes will operate in the futufdis module comprises a population
projection module and a labour force module.

» An economic module, which is needed to projectntiagn economic variables including those
that relate to the development of unit factor dostealth.

» A coverage module for each scheme, referred @oa®op the purpose of which is to project
the coverage of each scheme starting from the ymeeeoverage and based on assumptions
regarding the future coverage rate.

» An expenditure module for each scheme, nafdedlth Care Financing Module (HCFI)
which is used for the projection of future schempeaditure based on the projected scheme
coverage and certain assumptions determined chrefassumptions are needed for the
projection of future utilization rates and the gaijon of future unit cost (see section 2.4.6.)
for instance.

It is noted that the demographic and economic nesdate common model components shared by the
three schemes. The purpose of these modules istablish a common overall demographic and

economic frame with the objective to link the exgiture model of the three schemes to the macro
variables that describe the country’s overall $itum this in a logical and consistent manner. The

coverage and expenditure modules are specific &mh escheme so as to take into account the
distinctive features of each scheme, such as itgettgpopulation and actual coverage, its benefit

provisions, provider payment mechanism, etc.

In the following sections, the conceptual approand modeling methodology underlying these four
basic model components is outlined in detail.

2.1. The Demographic Module

The demographic module consists of two componaitigsh comprise a population projection model
and a labour force module. The two modules areainxgdl below:

2.1.1. The Population Projection Model

The purpose of the population projection modebiprbject the future population by age and sex from
the starting population given in the base year. ifloelel used in the context of Thailand is based on
the methodology and spreadsheet model developedl ®ySOC/FAS? The population projection
model makes use of the so-called ‘cohort compomatihod’, which consists of the following steps:

D) Dividing the starting population into age/sex cabpr

(2) Simulating the year-by-year transition of each colby taking into account deaths and
migration;

3) Adding yearly the projected number of newborn dalimd from the assumed fertility
rates and the female population.

The cohort-component method is illustrated in tharke below:

2 SeeThe ILO Population Projection Model, A Technicalit) The International Financial and
Actuarial Service, ILO-FACTS, 2002, Geneva

4 ILO-EU-Thailand-R39-Report7A



Fig 2.2: Structure of the ILO Population ProjectitModel

Base-year population in
year t by age and sex

> ASSUMPTIONS:

aTviva

by age and sex

Net migration

Population in year t+1 by age and sex
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< ....................
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Number of newbot fertility rates
< ....................
v .
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Nr of newborns by sex newborn
A 4

Population of age 0 by
sex in year t+1

\ 4 A 4

Population in year t+1 by age an
sex (all ages)

[oN

For a technically detailed presentation of the |h@pulation projection model, reference is made to
the relevant user manual.

It can be observed from figure 2.2 that the inpatadneeded for the operation of the population
projection model includes the following:

» Initial (base-year) population;
» Mortality rates by age and sex;

> Fertility rates by age of mother;

% Ibid.
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> Sex ratio of newborn;
> Net migration (assumed nff).

For the updating procedure of the population pt@eanodel, see section 4.2.1.

2.1.2. The Labour Force Module (see file ‘Labour Fo rce TH’)

The labour force module allows for the projectidrtte future labour force and employment by age
and sex from the projected population. The labaucd is projected by applying age/sex-specific
labour force patrticipation rates to the differeaharts of the projected population; hence for teary

t:

—_ t
Ix,st - pop;(,)st Dz;,st
Where

poy:);"’;t is the projected population of age a and sex thioyear t

T, s the assumed labour force participation ratelferpopulation cohort of age x and sex s the
year t
st is the total labour force of age x and sex s eythar t

The labour force participation rates as observetianfiscal year 2007 (Q4 06 — Q3 07) are shown in
figure 2.3 below. These were obtained by dividing éach age/sex cohort the labour force (as per
NSO labour force surveys) by the population (as\y@t database) in the same cohort.

Chart 3.2: Labour Force Participation Rates, FY Z00

100%
o /Mvvv(m\\

—e=— Males
80% —=— Females
/7 R
60%
50%
f R
20%

SR Y

0%

21 ]
33
36
39
42 ]
45
48
51
54
57
60
63 |
66 ]
69
72
75
78
81
84
87
9
93
%
99

Age

It is noted that labour force participation ratesdn been assumed constant over the whole projection
period at the same rates as observed in the basethes since the projection horizon is normally
rather short in health.

“ Due to the absence of reliable data, it is recontted to assume no international migration.

® This assumption can be changed if deemed apptepria
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The labour force module also allows to project emplent by age/sex cohort based on the projected
labour force and on assumptions regarding theafatmemployed and seasonally inactive. Hence for
the year t:

e =15
Where
e;"tt is the projected total number of employed of s@xthe year t
I is the total labour force of sex s in the year t
U, is the assumed rate of unemployed (including sedlsoinactive) in the total labour force of

sex s in the yeart

The total number of employed is thus given by:
— tot tot _ tot tot
Et - em,t + ef,t - Im,t D"Im,t + lf,t |:uf,t

It is noted that based on the labour force suneta @f the base year (fiscal year 2007), the rhte o
unemployed and seasonally inactive has been estih&t1.92 per cent in aggregate for males and
1.94 per cent for females. The assumed unemployratad for subsequent years need to be stipulated
in the model based on the economic outlook prengilih the base year. Since the rates observed in
2007 are very low by international comparison, siteation can be qualified as one of quasi ‘full
employment’. It is quite unlikely however that thigll perdure throughout the whole projection
period.

2.2. The Economic Module

The purpose of the economic model is to projectniaén economic variables relevant for our model
framework, and which include the following:

» The Gross Domestic Product, which measures aggregdput of the Thai economy (and from
which we can derive National Income);

» The GDP Deflator, which reflects the relationshigtviieen real GDP (i.e., GDP at constant
prices) and nominal GDP (i.e., GDP at market pjices

» The Consumer Price Index (CPI), which measure® glavelopments in the Thai economy;

» GDP per employed, referred to here as ‘labour prtdty’, which is defined as the annual
output at constant prices per employed pers@f” = GDP“"/E, ;

» The National Average Wage and the average wadeipublic and private sectors.

The methodology used for projecting these variaislexplained below:

GDP at constant prices

For the short term (years t+1 and t+2), it is res@nded to make use of the official forecasts as
published by the national authorities (NESDB). Boe following years, GDP is projected via the
projected labour productivity, which is projected &ssuming an annual rate of increase from the
previous year:

~(CP) _ cP =
Ip§+1) - ng ) E(l-l_ rt+1)
Wheref,,, is the assumed annual rate of increase in latmatygtivity (from the year t).

Multiplying the projected labour productivity witthe projected number of employed (see previous
section) yields aggregate output (i.e., GDP at zanigprices):

GDPY = E,., O

t+1

ILO-EU-Thailand-R39-Report7A 7



GDP at market prices

Output at market prices is then obtained by udiegorojected rate of GDP deflator, which is assumed
equal to the assumed rate of CPI increase foreaesywhere no official forecast is given; hence:
GDRY" = GDR' D, = GDR D, (L +1,,,)

t+1

Where

D,., is the projected GDP deflator for the year t+1
D, is the GDP deflator in the year t

i~t+1 is the assumed rate of CPI increase for thetydar

National Average Wage

The national average wage is given by dividingdbmpensation of employees (see National Income
data) by the number of employees (as per labowefsurvey data). For future years, the national
average wage is projected on a year-by-year bgsapplying an assumed rate of wage inflation. In
the model proposed, it is assumed that real waggease in line with labour productivity, i.e., tha
the elasticity of wages to labour productivity vikk equal to 1 in future yedrs.

The average public sector wage is obtained by idigithe compensation of public employees (see
GDRP figures, under ‘Recurrent Public Expenditul®y)the number of public employees reported in
the labour force survey data.

2.3. The Coverage Modules

The coverage modules are specific for each schemee ghe three schemes target different
occupational groups of the population. The modetipgroach for projecting the scheme coverage of
the three schemes is outlined below:

2.3.1. Coverage of the Social Security Scheme (see file ‘CovPop SSS’)
Modeling approach

The SSS covers only employees in the private (ecafled formal economic) sector, with the
exception of workers in agricultural enterprisefieTcoverage of SSS is projected based on the
projected employment in the private sector (exclgdagriculture), which is derived from the labour
force projected with the common labour force module

In order to project the overall coverage rate f8SSi.e., the total number of insured expressea as
percentage of total employed, it is relevant tolymeathe trend observed in past years. It is pregos
to project the future coverage rate by extrapodptime trend observed in the past (provided that a
marked trend can be observed).

Algebraically the total population insured by S&Sear t writes as follows:
Pop>*°=L, (1 - u,) Mpriv, [Eov,

Where:

® It is thereby assumed implicitly that the labomcame share in national income will remain at
the same level in the future. The assumption orethsticity of wages to labour productivity can
be modified by the model users if deemed necessary.

8 ILO-EU-Thailand-R39-Report7A



Pog*® o :
is the population insured under the SSS in year t

L, is the total labour force in year t

U is the unemployment rate (including here the ety inactive) in year t
NA priv, is the ratio of the total number of private emgley in all non-agricultural sectors to total
employed in year t

cov; is the ratio of SSS beneficiaries (in aggregatdahe legally covered, i.e. to the total number
of private sector employees in all sectors excepicalture, referred to hereunder as the
‘coverage rate’.

As the coverage rate can differ between male andilte we distinguish between the two genders,
hence:

Po™°= L™ 1 - u™) Mpriv™ Leov™+ LV [ — u”) Mpriv!” [kov”
H t t p t t t t p t t

In order to project the number of insured basedhenabove equation, we need to specify for future
years (i.e., the years t+1, t+2, ...) assumptiontherfollowing:

- u™and u” : the rate of unemployed and seasonally inactive
- Mpriv™ and ™ priv(" : the share of private non-agricultural employieestal employed

- cov™ andcoV” : the ‘coverage rate’ for males and females
It is noted that the projected labour force for @saind femaled () is obtained from the common
labour force module (see filkabour force TH).

The above formula allows for the projection of thtal number of SSS-insured males and females.
For the age distribution of insured, it is suggesteuse the same pro-rata distribution as obsdrved
the base year (see workshe@ovrate m/).®

2.3.2 Coverage of the CSMBS (see file ‘CovPop CSMBS )

The CSMBS covers the following categories of indure
Civil Servants and permanent state employees (raff)ed hereafter ‘actives’

State pensioners (m/f) including age and invaligigysioners

>

>

» Dependent spouses (m/f) of actives and of pensoner

» Dependent children (m/f) if under 20 years old (@@ per family)
>

Dependent parents (m/f) of actives and of pensgoner
For the projections, the number of actives andipesss is determined first.

Actives

The future number of actives is determined first dggregate (total number), based on the
government’s staff plan for the civil service, asfng a constant sex ratio male/feméale. order to

"It is noted that strictly speaking this ratio @if§ from the conventional coverage ratio since the
pool of HI beneficiaries includes those who leg tcheme during the six months preceding the
date of record. For the modeling purposes inteteed, this is not considered of relevance.

® This assumption is considered acceptable for gbaom projections.
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obtain the total number of actives determined is thanner, the starting population is projectedyea
by-year and cohort-by-cohort, and by applying aoecsic exit rates for deaths, retirements, and
permanent disability (these have been estimated fample data). New entrants are then generated
each year for both male and females as requiredbtain the target number of actives, this by
assuming the same age distribution [of new entfast®bserved in the base year. It is noted tleat th
age structure of actives as resulting from thiscess is not assumed exogenously but results
endogenously based on the simulated dynamics afiggexists (due to retirement or death) and new
entrants (see worksheéfstive M’ and ‘Active F)

Pensioners

For pensioners, the existing population (base ysaprojected year-by-year and adjusted for exits
(due to death) and new entrants (i.e., new retintraed disability pensioners). Exit rates are olgdi

by applying the mortality rates from the populatiorodule, whereas retirement rates have been
assumed based on the average retirement age diviheervice (see worksheeBens M’ and ‘Pens
F).

Dependents

For the projection of dependents, the proposed Mmaukes use of constant age/sex-specific

dependency ratios for the different categories effeshdents, this by age and sex of the respective
dependents. For each category of dependents axmohttiependency ratios has been obtained from
the age/sex-specific dependency ratios observékeirbase year. For male children of male actives
and pensioners for instance, the matrix of deperndsatios is given by:

mD(ch) = (rr: pi(jCh))

(ch)

Where;‘]pij is the probability that in the given year a madegon (active or pensioner) of age i has a

male child (son) of age j (see workshea3IST’).

The number of dependents is then obtained by nhyitigpthe row vector of primary insured (actives
and pensioners) with the respective matrix of ddpats. For male children dependents of male
actives and pensioners for instance, the numbéepéndents of age j writes algebraically as follows

m~(ch) — (ch)
mIj ¢ -zmai,tﬂ'lpu

Where:

mn°Y s the total number of male children of age j defemt of male insured in year t

a is the number of male actives and pensioners®f agyear t

m it

Adding up over all ages j yields the total numb&mmale children dependents of male actives and
pensioners:

h) — h
MUSEEDIPIFRCLI
joi
Or equivalently in matrix notation:

nEch) - ma;l' [I:D(Ch) Eé

Where € is the unitary (column) vector, and

m
m

® According to the CSMBS, the Civil Service Commissis planning to freeze the number of

civil servant and permanent state employees urdilyear 2012 at least. For the period thereafter,
it is suggested to assume that the total numbearctves will increase/decrease in line with the

total population.
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&, IS the row vector of male insured (actives andsymrers), all ages, in year t

"n{*”is the total number of male children dependenmaie insured in year t

The projected total CSMBS coverage for each ygaof*>"® is then obtained by adding up the
projected number of actives, pensioners, and demsdor each category.

2.3.3. Coverage of the UC scheme (see file ‘CovPop UC’)

The UC scheme covers in principle all citizens velte not covered under any other scheme. The
target coverage of the UC scheme thus consistseopopulation obtained after subtracting from the
total population all those insured under any ottatutory health insurance schertfddowever, since
there are several smaller schemes, the coveragdioh we cannot project due to lack of data, the
maximum potential coverage of UC is only known apgmately™* The methodology adopted here
consists in projecting UC coverage as a percentdigbe ‘residual’, obtained after deducting the
CSMBS and SSS-covered population from the totalfatipn. The ratio of registered UC members to
this ‘residual’ population for males and femalegiigen as follows:

C
— poit ES _ ot SMBS SSS
O, = 00 2 where pop-°= pop] - por;"*°~ por;

to

For the fiscal year 2007, this ratio has been edghat 93.9% for males and 94.4% for females. For
the projection, the model user must specify anrmpsion on the future value of this raffoThe
future UC coverage for males and females is theengas follows:

pol® = 8, Cpo™ for t>§

For single-age cohorts of age x and sex s, it $siraed that the ratio of registered to the ‘residual
population will increase in line with the overaditio for males and females. For the base year we ca
write:

ofds
—_ p ,Sto CSMBS __ SSS

ES _ ot
8x,st0 - ES where popxR,sto - po@,sto - pog(,sto pog(,sto
pOFf’StO

The projected UC population for the cohort of agd sex s is obtained as follows:
PolS, = 6,4 (PoHE, = (Bu/6u, ) B, C(POHL, — POKS™ - poRY))
And consequently the projected total UC populaisogiven by:

Pof® =2 po’,

91t is noted that the MOI population data usedtfer base year includes foreign residents. It is
considered justifiable to include those since hteé schemes have foreign members and the
impact on total figures is marginal in absoluterter

1 The smaller schemes referred to here include tigtireg schemes for private school teachers,
local government officials, state-owned enterpriseglependent state agencies, etc. The
proportion of the total population covered under tmaller’ schemes is estimated at 2.1% in the
FY 2007.

121t can be assumed that with the ongoing regisiatif the non-covered, this ratio will increase
in the future although at a slow pace.
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It is noted that in this module the future coverajehe UC scheme is determined solely by the
assumption on the ratié,, since the other variables (total population armjguted coverage of the
SSS and CSMBS) are projected in separate moddesséstions 2.1.1, 2.31, and 2.3.2)

2.4. The Expenditure Modules

2.4.1. Methodological issues

In order to model the total expenditure of the ¢heehemes, it is necessary to break down total
expenditure into constituent components. The mapepfrcost, undertaken for the base year initially,

determines the architecture of the model by seipgratut the variables for which a separate

projection is considered sensible and useful fromaglelling perspective. The break down of the

different components that make up total expendiag@dopted for the three schemes is outlined in
the following sections. It can be observed thatvhgables singled out for each benefit item vary

depending on different considerations as explagatier (see section 1.2).

2.4.2. Model specification for the UC scheme

The total expenditure of the UC scheme is brokemndimto the following components:
a) Administration cost (ADM)
b) Medical benefit expenditure (MED), which comprisies following:

» Expenditure for outpatient care (OP)

Expenditure for inpatient care (IP)

Expenditure for disease prevention and health ptiomaervices (PP)
Expenditure for medical instruments related to ldigg (DIS)
Expenditure for emergency medical transportatiah@aramedics (EMS)
Expenditure for medical care provided to non-reget persons (NR)
Expenditure for HIV/AIDS drugs and diagnostics (HIV

Expenditure for chronic renal failure (CRF)

YV YV VY VYV

c) Other expenditure items (OTH), which include:
» Expenditure for capital replacement (CAP)
» Expenditure for the settlement of medical malpractilaims (MM)

Total UC expenditure in yeathus writes as follows:
Exg' " =Exg*™™ + Exp"= + Exp”™"

Where:
Exg"®? = Exg°? + Expg'” + Expg™” + Exp”'d + Exg™ + Expg™ + Exg=®? + Exg™®

And:
Exg”™ = Exp” + Exg"™

The further disintegration of the terms on the rigide of the above equations is discussed below:
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Outpatient care (OP)

The cost for general outpatient care provided gistered persons is broken down by age and sex and
into population, utilization rate (i.e., frequenggr capita per annum), and cost per ¢astence for
year t we can write:

Exp©” = Y Exg®
X,S

(. pop.., S &

(OP)

Where: Exp is the aggregated OP expenditure in year t

Ex OS'? is the expenditure for OP care for the age cabfaage x and sex s in the year
t

uo) is the average utilization rate for OP care ferplopulation cohort of age x

X,St
and sex s in yeart

(OP)

C, is the average cost per OP visit in year t

Inpatient care (IP)

The cost for inpatient care provided to UC regedleipersons is disintegrated into population,
utilization rate, and cost per admission by age saxd It is further proposed to break up cost per
admission into average number of adjusted relatieeghts (ARWSs) per admission (referred to as
‘case-mix index’ or CMI) and payment (i.e., coser ARW, which is referred to as the DRG ‘base
rate’. Hence:

B = e

= (2 pop,. [T [em{(2) 6™

XSt St

Where: Ex 'Zt) is the expenditure for IP care for all UC registeof age x and sex s in year t
POL, s Is the number of persons of age x and sex s ezgbin year t
u®) is the utilization rate for IP care as providedienUC in year t

X, St
cmt'zt) is the average DRG case-mix index per admissioalfpersons of age x and
sex sinyeart
c°’®  is the DRG base rate applied by UC in year t

Disease prevention and health promotion (PP)

The expenditure for disease prevention and heatimgtion (PP) under UC relates to PP activities

targeting the whole population. For PP activitiaggéting specific age-groups of the population the

cost is disaggregated into population by age amdasd annual per capita cost by age and sex. The
remaining cost relate to PP activities targetinggpant women; hence:

EXQ(PP) — EXQ(PP/preg) + EXQ(PPIOther)
13 General outpatient care includes all OP treatmexttuding those included already under other

benefit categories, such as ‘renal failure treatsietHlV drugs and diagnostics’, and OP care for
non registered persons for instance)
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— (PP/ preg) (PP /other)
= (2 pop, Of, ) E™9+ > pop,, &,
X

X,S

Where:  Exp™’™? s the aggregated expenditure for PP activitiegeting pregnant women

in year t;

Exp™'*" is the aggregated expenditure for other PP tigtivin year t;

po f‘;? is the total number of persons of age x and sexear t;

pod'?) is the female population of age x and sex s im gjea

fe is the age-specific fertility rate for women ofeagin year t*

c{PP/pred is the average annual cost per capita for PPitkesivtargeting pregnant
women in year t;

c{r/omen is the average annual per capita cost of PP fietivior the population of

age x and sex s in year t;
Cost for emergency medical services (EMS)
The cost for emergency medical services relatethdocost for emergency medical transportation
(ambulance services) and related communication 8iste no data is available on cost per case and
number of cases, this item is not broken down &rrth

Disability health benefits (DIS)

The cost for disability health benefits relatesht® cost for medical appliances (prosthesis) pexvit
disabled persons under the UC scheme. It doesnebide the cost for medical services (OP/IP)
provided to disabled, which is included under OB Hh cost. Since no data is available on cost per
case and number of cases, this item is not brokem durther.

HIV/AIDS drugs and diagnostics (HIV)

The cost for HIV drugs and diagnostics is not broklewn since no data is available on number of
cases and cost per case.

Chronic Renal Failure (CRF)

The cost for outpatient visits related to chromioal failure (hemodialysis, drugs, etc.) is brokemwn
into population, utilization rate by age and mfidaverage cost per case. For year t we can write:

EXH(CRF) - ZEX CRF)
X,S

St

= (2. PO, WGP e

Where: Ex OS'? is the expenditure for chronic renal failure foe tage cohort of age x and sex s
in the year t
uE? s the utilization rate of renal failure treatrhéor the population cohort of age x

and sex s in yeart

CECRF’ is the average cost per case for chronic renaréireatment in year t

* The age-specific fertility rate is used here agsaxy to determine the ratio of pregnant women
in the age cohorts of ages 15 — 49. Although thisat totally correct (since it does not take into
account stillbirths and interrupted pregnancidady ¢considered a good estimation.
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Medical care provided to non-registered persons (NR)

This cost item relates to the medical care provitedn-registered persons entitled to UC cafEhe
number of persons contained in this group is unknand difficult to estimate. Expenditure is broken
down into cost per case and number of cases,dhtsoth OP and IP care, hence:

EXQ(NR) — EXR(NR/OP) + EXQNR/IP)
nt(NR/OP) B:ENR/OP) + nENR/IP) B:ENR/IP)
(NR/OP) - . , . .
Where: n, is the number of OP visits of non-registered @esswith UC entitlement in
year t
(NR/OP) - . , . .
n, is the number of IP visits of non-registered passwith UC entitlement in
year t
ct(NR“P) is the average cost per OP visit for non-regestepersons with UC
entitlement in year t
Ct(NR“P) is the average cost per IP visit for non-regedgsersons with UC entitlement

in yeart
Capital replacement and investment cost (CAP)
This item relates to the cost incurred by contrexpitals for capital investment and replacemegt (e
hospital facilities, medical equipment, etc.). ®inbis relates to non-medical expenditure and does
have a demographic component, this item is notéaralown further.

Compensation for medical malpractice claims (MM)

This cost item relates to the compensation moni&gd py NHSO to settle compensation claims for
medical malpractice. This item is disaggregated @atses and average amount, hence:

(CMM)  _ (MM) — (MM )
Exp = n e,
nvmMy . o
Where: t is the number of persons compensated for meniakdractice in year t
(MM)
C, is the average amount of compensation for mediedpractice disbursed in

year t

2.4.3. Model specification for the CSMBS (see file  ‘CSMBS HCF Model’)

Total benefit expenditure for the Civil Servantsdml Benefits’ Scheme consists of three
components, which are inpatient care, outpatiers, @nd administration cost:

(TOT) _ (ADM)

Exp Exp” + Exp™ + Exp
The disintegration of expenditure for OP and IRegardiscussed below:

a) Outpatient care

Total expenditure for outpatient care can be bral@mn into the following:

!5 According to the National Health Security Act, Bv@hai citizen who is not ensured under any
health insurance scheme is entitled to medical eader the UC scheme.
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> Expenditure for annual medical checkups (exanonat),

» Expenditure for hemodialysis visits,

» Expenditure for chemotheraphy and cancer drugs,

» Expenditure for medical instruments for OP care,

» Expenditure for HIV/AIDS drugs and diagnosticsgan

» Expenditure for general outpatient care, comprigiigexpenditure not included in the above

categories.

Hence:

EXQ(OP) — EXQ(CHECK) + EXQ(HD)_'_ EXQ(CHT)+ EXQ(InstOP)_i_ EXQ(HIV) + EXQ(GOP)

Where: Exp(CHECK) is the aggregated expenditure for medical chexzkugear t
EXQ(HD) Is the aggregated expenditure for hemodialysyear t
EXQ(CHT) is the aggregated expenditure for chemotheraptlycancer drugs in year t
Exp('”StOP) is the aggregated expenditure for medical instnisifor OP care in year t
Exp(H'V) is the aggregated expenditure for HIV/Aids dragd diagnostics in year t
Exd®®® s the aggregated expenditure for general outpiatigre in year t

Each term on the right side of the equation abs\®oken down further based on data availability an
what is considered appropriate:

Where:

X,st

EXdCHECK) = z pOFt,As.% P) EC(CHECK)) EUECHECK)
X,S

EXQHD) — pOFfSMBSDJgHD) E:EHD)

CSMBS [ u§CHT) [ CECHT)

Exp“"" = pog

SMBS (Inst/OP) (Inst/OP)
L LE,

Exg(lnst/OP) — pogc

Exp§H|V) — pOHCSMBS |:U§HIV) ECEHN)

CSMBS [ UEHD) [CEHD)

Exp"™’ = pop|

EXdGOP) - (Z pO[)f(:zt'\/'BSDJ(GOP)) ECEGOP)

X,S,t

poV®® is the aggregate number of people registered @&NBS in year t

pof'® is the number of persons of age x and sex s eggitvith CSMBS in year t

porﬁs‘fp) is the number of actives and pensioners of agelxsax s registered in year t

uf"') is the average utilization rate of each benefipeetively in year t (number of
cases per registered person per year)

is the average utilization rate of the respedbierefit for the registered
population of age x and sex s in year t

(...)
ux,s,t

'8 Civil servants, permanent state employees, arté gnsioners are entitled to a free annual
medical check-up under CSMBS benefit rules.
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ci};’t is the respective average cost per case of tpectge benefit for the registered
population of age x and sex s in year t
cf“') is the average cost per case of benefit for glstered in year t

b) Inpatient care

Expenditure for inpatient care can be broken dawm the following components:
» Expenditure for room and board (per diems) dusagte care
» Expenditure for non-acute and sub-acute caredjpers)
» Expenditure for medical instruments for IP
» Expenditure for general IP medical service (asbeirsed via the DRG system)

Hence we can write:

EXQUP) - EXH(RB)+ EXQ(N—AC)+ Exn(lnst/IP)+ EXQ(GIP)

Each component on the right side of the above @quat broken down further based on data availgbili
and what is considered appropriate, hence:

X,St

EXH(RB) - (Z pOQ((:":?ABSDJ(IP)) DO#lP/AC) B:EPD/AC)

X, St

EXR(N—AC) - (z pog(iileS[U(lP)) Do#IP/N—AC) EBEPD/N—AC)
X,S

Exn(lnstllP) — pOﬂCSMBSDJEmSt“P) B:Elnst/IP)

EXH(GIP) — (Z pORfi?ABSDJ(GIP) H:mﬁtp)) ECEDRG)

X,St
X,S

(RB)

Where: Exp is the expenditure for daily allowances (per digto cover cost for room and

board during admissions (acute phase) in year t

Ede_AC) is the aggregate expenditure for non-acute anéhsute care in year t

Exd'“s” ") is the aggregate expenditure for medical instrumexated to inpatient care
in yeart

Exd®® s the aggregate expenditure for medical inpasentices in year t

POEst s the number of persons of age x and sex s ezgibvith CSMBS in year t

uf('yzt) is the average utilization rate for inpatient daneregistered persons of age x
and sex sin yeart

u!™""®) s the average aggregate utilization rate for madnstruments related to

inpatient care in year t
log"’A®) is the average length of stay (days) per admigsionte phase) in year t
log'"""%is the average length of stay (days) per admigsiothe non-acute and sub-
acute phase in year t

CEPD) is the average amount of daily allowance (per Yligayable per day of
admission in year t
cf'“s” P} isthe average cost per case for medical instrtswefated to IP care in year t
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Cmt'zt) is the average DRG case-mix index of the insumgalilation of age x and sex

sinyeart, i.e., the average number of DRG adglistlative weights per
person per year in year t

c{PR is the average DRG base rate (payment per ARW&an t

2.4.4. Model specification for the SSS

Total SSS expenditure comprises expenditure foricag@in-kind) benefits, expenditure for sickness
(cash) benefits, and expenditure for administratiost. Total SSS expenditure in yeahnus writes as
follows:

Exp O? =Exg™ + Exp"= + Exp>*

Expenditure for sickness cash (SICK) benefit iskbro down in frequency and average benefit
amount:

EXdSICK) — pOQSSS[LlESICK) [bt(SICK)

Where:

Exp(S'CK) is the aggregated expenditure for sickness ceséfits in year t

u® 9 s the average frequency of sickness benefitfemthole population in year t
b is the average amount of sickness cash bendfitdied in year t

Since the amount of cash benefit is directly relatethe insured wage, there is a unigyesuch that,
in the year t:

bt(SICK) - at D/Vt

Wherew, is the average insured wage in year t

Expenditure for SSS medical (in-kind) benefits cosgs the following components:
a) General outpatient care (OP capitation)
b) General inpatient care (IP capitation)
¢) Expenditure for high cost medical care, compridioth OP and IP care (HC)
d) Expenditure for medical care in case of acciderus)prising OP and IP care (ACC)
e) Expenditure for emergency medical care, compribioity OP and IP care (EM)
f) Expenditure for medical instruments (implants arasthesis)
g) Expenditure for hemodialysis (HD)
h) Expenditure for chronic peritoneal dialysis (CPD)
i) Expenditure for renal failure related drugs (RFD)
i) Expenditure for HIV drugs and diagnostics (HIV)
k) Expenditure for kidney transplant (KID)
[) Expenditure for dental care (DC)
m) Expenditure for artificial teeth (AT)
n) Expenditure for bone marrow transplant (BMT)
0) Expenditure for cornea transplant (COR)

p) Expenditure for treatments provided to non-regestgrersons who are entitled to SSO medical
benefits (NR)

The break up of individual components listed ahisvdiscussed below:
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(a) General outpatient care (OP)

The cost for general outpatient care provided t8 &fgjistered persons is broken down by age and sex
and into population, utilization rate (i.e., freqog per capita per annum), and cost per taskence
for year t we can write:

EXQ(OP) - ZEXQOP)

( Z pOQ(SS EU(OP)) ECEOP)

X,St

(OP)

Where:  EXp
Exriop) is the expenditure for OP care for the age cobfoage x and sex s in the year t

is the aggregated OP expenditure in year t

ulom is the average utilization rate for OP care fer plopulation cohort of age x and

X, St
sex sin yeart

(OP)

C, is the average cost per OP visit in year t

(b) General inpatient care (IP)

The cost for general inpatient care provided to 88fstered persons is disintegrated into popuiatio
utilization rate, and cost per admission by age sed It is further proposed to break up cost per
admission into average number of adjusted relatieeghts (ARWSs) per admission (referred to as
‘case-mix index’ or CMI) and payment (i.e., cosér ARW, which is referred to as the DRG ‘base
rate’. Hence:

(IP) — ZEX IP)

- (Z pORESTLAY) cemi )

Where: Expi' ) is the expenditure for IP care for all UC registeof age x and sex s in year
t
POL, is the number of persons of age x and sex s ezgibin year t
u?) is the utilization rate for IP care as providedi@nUC in year t
cmt"st) is the average DRG case-mix index per admissiomlfgpersons of age x

and sex s in yeart
is the DRG base rate applied by UC in year t

CEDRG)

Items (c) — (m)

For these items, annual expenditure is broken ympulation and cost per capita by age and sex. For
high cost care for instance we have:

EXQ(HC) - Z pOR(“:tSEC(HC)

X,St
X,S

" General outpatient care includes all OP treatmexttuding those included already under other
benefit categories.
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Where c(ng’ is the average cost per capita for high cost frarthe insured cohort of age x and sex

sinyeart

Items (n) and (o)

No data is available on average cost of care byaagesex for these items; it is therefore propdeed
use the overall average cost per capita for allsagecohorts. For bone marrow transplantation (BMT)
for instance, we have:

EXQ(BMT) — pOQSSS[CfBMT)

Where CEBMT) is the overall average cost per capita for boneanatransplantation for all registered
persons in year t

(p) Expenditure for non-registered persons (NR)

Medical care for insured persons who are entitte830O medical care but have not registered with a
provider is reimbursed on a fee-for-service basith@ same rate than accident and emergency care.
The exact number of persons falling into this catgds unknown; it should however be possible in
the future to determine this figure based on tlite@ince between the number of contributors and
registered persor8lt is proposed to disaggregate this expenditem is follows:

Exp™® = Exd\P+ Exg'?

(NR)

(NR) (NR) (NR)
popn,t B:m,t + popf,t |]:f,t
Where:

Exrﬁ'tR) is the aggregated expenditure for male non-rexgidtpersons in year t

(NR) pop,. Iis the estimated number of male insured who areegistered in year t

Cf]:'tR) is the average cost per capita for non-registarai@s in year t

2.4.5. Expenditure projections

The expenditure of the three schemes is projectesdd on the cost break-down presented in the
previous sections, this by projecting separatedy dtiferent model components singled out and by
aggregating for each year of the projection perindhe three models, expenditure for general QP an

IP care is broken down into coverage (i.e., insyn@gllation), frequency (or utilization rate), aunut

cost (or average cost per case), hence these maoahplonents need to be projected. For IP care unit
cost is disaggregated further into case-mix indee$ DRG base-rate (i.e., payment per ARW).

The coverage of the schemes is projected witheébperctive scheme coverage modules presented in
section 2.3. For benefit utilization rates (orgiuencies), assumptions are needed regarding their
future rates of change in each year (see sectii.B. The projection of unit cost is discussedhi@

next section (2.4.6).

2.4.6. Unit cost projections
Unit cost for OP and IP care can be projected eitheaggregate or via the input factor model

proposed (see section 3.1 on model configuratidsdumptions are needed either on future increases
of unit cost (in aggregate) or on the future depmient of cost components, if use is made of the

'8 There is a complication here due to the qualifyiegiod (of 3 months) for new entrants.
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factor model for the projection of unit cost. Thactor model allows to break up unit cost in
components or factors that relate to different tadrsvers’ (e.g., labour, drugs, capital investment
etc.), and to distinguish between price and voleffiects. The aim of this approach is to break up un
cost into all its constituent components and tafifle thereby the nature of all cost drivers, and t

model their respective effects on cost. A formadadigption of the proposed factor model is provided
in Annex A.

2.5. Resource Allocation Modules

A separate module for the allocation of the toggditation budget has been developed for the UCS and
SSS as an addendum to the expenditure projectiatelsmalescribed in the previous sections. The
purpose of the allocation module is to simulateahecation of the overall budgetary resourceshto t
different providers contracted in different prov@scand/or regions based on the conventions in force
on resource allocation. The allocation modulesbaised on the assumption that the total budget to be
allocated would match with the total expenditurejgeted with the HCFM of the respective scheme.
A description of the two allocation modules is pded below.

2.5.1. The SSS Budget Allocation Module (see file * SSS Allocation’)

The allocation module for SSS consists of an EX@ELcomprising the following four worksheets:

» Basic CAP — worksheet that allows for the montfdicalation of basic capitation monies payable
to providers

» Risk ADJ - worksheet that allows for the bi-annwalculation of the ‘Risk Adjustment’
component (OP & IP) of the capitation fee

» Utilization INC — worksheet allowing for the annuedlculation of the so-called ‘Utilization
Incentive’ component of the capitation fee

» Total — summary worksheet where the annual totalusrnis calculated
The different capitation amounts payable to prodee calculated from the following variables:
» The average number of persons registered with gastider in each month (basic capitation)

» The Chronic Disease Score and number of DRG relatigights cumulated by each provider
during six-months’ periods (risk adjustment amount)

» The frequency of utilization experienced by eaabvjater in each year (OP visits and IP hospital
days), this in relative terms compared to othewigiers (utilization incentive)

Apart from the above input variables, other dageng needed include the basic capitation amount, the
average amount of risk adjustment, and the amaaysdlpe for each decile of the utilization indexl Al
input fields are highlighted in grey colour. Thetalled formulas for calculating the different
components of the capitation fee are summarizédirex B.1.

Output fields in the allocation module are highteghin light blue colour and include the following
items:

> Monthly amounts of basic capitation amount payableach provider
» Total annual amount of utilization incentive payatd each provider
» Amount of OP risk adjustment payable bi-annuallgach provider
> Amount of IP risk adjustment payable bi-annuallyszh provider

» Total annual amount of capitation monies payablkesith provider
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The above amounts are calculated automaticallytirdormulas that are linked to the different input
cells™

2.5.2. The UC Budget Allocation Module (see file ‘U C Allocation’)

The allocation module for the UC scheme comprises worksheets named ‘OP’ and ‘IP’ and
simulates the allocation of the UC capitation budge general OP and general IP care. The two
spreadsheets are described below.

In the sheet ‘OP’, the overall capitation budget@&eneral OP care is allocated to provinces based o
age structure of the UC population registered chgaovince, and cost weights by age group. After
weighting for age, the provincial capitation fees adjusted if necessary to ensure the valuesnautai
for all provinces are within 10 per cent (plus oinos) of the overall average capitation fee. The
spreadsheet ‘OP’ contains the following input fee{ighlighted in grey colour):

» Amount of overall budget allocation for general €dre

> Registered population by age group for all (76Vproes

The sheet contains the following output fields (tighted in light blue):
» Total number of cost weights by province

> Preliminary budget allocation

> Preliminary amount of capitation fee for each pnoei

> Capitation fees adjusted for the 10 per cent miefich province
> Final capitation fees by province

The spreadsheet ‘IP’ allows for the allocation lvé tGeneral IP budget to the (13) different regions
based on the projected regional utilization ratelRocare and average case-mix index (the latter is
assumed constant from the previous year in eadbhnmedistinction is made between IP care sought
within the zone and IP care sought outside the zehere the patient is registered initially. The
budget is allocated based on the number of ARWgg@ied for each zone and base rate adopted. For
the latter, a distinction is made by NHSO betwdertdre provided within and outside of each zone;
hence different base rates have to be’s@he spreadsheet contains the following input §eld
(highlighted in grey colour):

> Capitation fee for GIP care

» ucC population registered in each zone and total

> IP utilization rate projected for each zone

> Percentage of care sought out of zone for each rampectively

> Average case-mix index per admission for care solbigth in and out of zone

> Base rate for IP care sought out-of-zone

The output fields of the sheet ‘IP’ are highlightadight blue and include the following:
> Projected number of admissions for in zone ancbdabne IP care

> Projected number of ARWSs for in zone and out-ofeztfd care

191t is noted that the automatic calculation mods ftabe switched on in EXCEL ‘Preferences’
(see menu ‘calculation’).

% 1t is noted that one of the two base rates carsdiefreely, whereas the other one is given
endogenously.
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> Base rate for IP care provided within each zone
> Budget allocated for each zone, both for in zore@it-of-zone IP care

The detailed allocation mechanism and formulasanemarized in the attachment (see Annex B.2).
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3. Model Handling

The purpose of this chapter is to describe the Iranpdf the expenditure module in practical terms,

i.e., the details of how to apply the model for @exing expenditure projections. The procedures for
updating other model components (modules on pdpualatconomy, coverage, etc.) are explained in
the following chapter on model maintenance sinesd¢meed updates less frequently.

The present chapter is divided in the followingtsec model configurations, data input, formulating
assumptions, and model results.

3.1. Model configuration

The expenditure module contains features that attmvuser to select among alternative modeling
configurations reflecting differences in modelingethodology (e.g., different methodologies for
projecting utilization rates). This feature showthable the user to adjust or ‘fine-tune’ the
methodology depending on the purpose of the piopst the availability of data, the projection
horizon, etc. A separate sheet (see worksheet ‘GGWN\Mas been designed for the selection of
optional model settings. The model configuratiomgass is divided in 8 sequential steps to be
followed by a model user for setting modeling optioEach step also comprises instructions on the
progressive input of base year data. The eightsaspdisplayed in the model configuration sheet are
explained below:

STEP 1: Selecting the base year for the projections

In this step a list box allows the user to selbetliase year for the projections starting fromydser
2007. It is noted that a given year should onlychesen as the base year if a full set of data (on
expenditure, utilization, and cost structure) iaikble for that year.

STEP 2: Select the target year (or horizon) for the projeas

In step 2 a list box requires from the user toddlee target (end-) year of the projections, thpsto
the year 2020.

STEP 3: Select the method for setting base year cost dataJCS and SSS only)

Step 3 requires from the user to specify the metbpdetermining the starting basis for the prafect
of unit cost by selecting from the following twotmms:

A. Exogenous (specify explicitly)where base year unit cost for OP and IP care redx t
specified explicitly by the user (see section 3)2.3

B. Endogenous (from expenditure)where base year unit cost for OP and IP care care i
calculated implicitly by dividing annual expendituior OP/IP care (data input) by the total
number of contacts/admissions.

STEP 4: Selecting the method for projecting OP utilizatrates (STEP 3 for CSMBS)

In step 4 the user has to select the method fgeging OP utilization rates from the following
options:
A. Uniform increase -option where the assumed rate of increase of agefsputilization
rates is uniform (in per cent) over all ages.

B. Target rate -whereit is assumed that the curve of age-specific atiian rates for OP care
(the so-called ‘J-curve’) converges towards a taogeve to be specified by the user (see
section 3.2.4).

ILO-EU-Thailand-R39-Report7A 25



STEP 5: Select the method for projecting IP utilizationea(STEP 4 for CSMBS)

Step 5 requires from the user to select the méfimogrojecting IP utilization rates from the follavg
options:

A. Uniform increase -eption where the assumed rate of increase (in @) of age-specific
utilization rates is uniform over all ages.

B. Target rate —option where it is assumed that the curve of ageifip utilization rates for
IP care (the so-called 'J-curve’) converges towardsrget curve to be specified by the user
(see section 3.2.4).

STEP 6: Select the method for projecting IP expenditure5f3% for CSMBS)

This step requires the user to select the methggdlor projecting inpatient expenditure, notably
whether to make use in the cost projections of DiREGyhts, this by selecting between the following
alternative choices:

A. Use average cost per admissiomption where the volume of IP service units is esped
in terms of number of admissions, and the cosagerission thus represents unit cost.

B. Use DRG base rate (cost per ARW)option where the volume of IP service units is
expressed in terms of adjusted relative weightsWAR and unit cost is given by the so-
called DRG base rate (i.e., cost per ARW).

STEP 7: Select the method for projecting the DRG base (ST&EP 6 for CSMBS)

Step 7 requires the user to select the method rigiegiing the ‘case-mix index’ (CMI), i.e., the
average number of ARWs per admission. This onlyiepjf option B is selected in STEP*6For the
projection of the CMI, the following choices are/g:

A. Average CMI (overall average)eption where IP unit cost is expressed and projeotsed
on the overall average CMI per admission (oveng#s and m/f) and where a uniform rate
of increase/decrease is assumed for the projection.

B. Average CMI (m & f) -option where IP unit cost is expressed and prajebssed on the
average CMI per admission for m/f (assumed equet ail ages) and where a uniform rate
of increase/decrease is assumed

C. CMI by age/sex and uniform increaseption where IP unit cost is expressed and prajecte
based on the CMI by single age and sex, and wheng@m rate of increase/decrease over
all ages is assumed.

D. CMI by age/sex and target rateoption where IP unit cost is expressed and prajeséesed
on the CMI by age and sex and where it is assuimadiie CMI curve converges gradually
towards a target curve (to be specified).

STEP 8 Select method for specifying the assumed rate oft wost increase
(STEP 7 for CSMBS)

A. Specify explicitly -option where the assumed annual rate of increa€¥iP unit cost is
specified explicitly (in aggregate) as an assunmptio

2L Wwith the system of ‘Disease Related Groups (DRG#)'medical interventions are assigned to
‘groups’ based on the type of the underlying dise&®r each such group, weights are allocated
based on the complexity (and cost) of the medicatgdure employed. These DRG weights are
then adjusted to correct for any deviation of theual length of stay from the average length of
stay for all episodes where the same procedumajdoyed.

2 Step 7 does not appear if option A is selecteStap 5, as this step becomes irrelevant in that
case.
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B. Determine with factor model eption where the annual rate of increase for OPIBnghit
cost is derived with the proposed method of inpitdr cost (see section 2.4.6. and Annex
A).

3.2. Data input
This section contains a description of the dataitimpquired before expenditure projections can be
undertaken, and which includes the following:

» The scheme coverage by age/sex cohort for all y&fatise projection period (to be generated
with ‘CovPop’)

» The base year expenditure by type of cost and hétesh
» The base year unit cost data and cost structust ceak-up in cost factors)
» The base year data on utilization and case-mix«dififieelevant) by age and sex

Data input for the above items is discussed irfdhewing section.

3.2.1. Input of coverage data

For data input on coverage, simply insert the tej@ scheme coverage by age and sex (as projected
with the coverage module ‘CovPop’) into the worletse CovPop M’, and ‘CovPop F'.

3.2.2. Input of expenditure data

For data input on base year expenditure by typeeogfit, insert the relevant data in the worksheet
‘INPUT Expenditure’ (see Annex E for illustrationgleally total expenditure for each separate béenefi
item is broken down into males and feméfes.

3.2.3. Input of unit cost data

The sheet ‘INPUT cost data’ contains data on chat ts only required if the respective model
configuration has been selected (in the worksHe®NFIG’).

Data input on base year unit cost for OP and I arequired only if the respective model setting
has been selected (exogenous specification of gostlep 3* If so, insert the relevant data in the
respective input fields (these are highlightedrieyy

The data on cost structure or factor cost (by habkpype for UCS and SSS) is only required if the
factor model has been selected for specifying &utates of change in unit cost in step 8. For tta d
on factor cost, it is noted that for UCS and S®8,factors selected are input cost factors (salarie
cost for drugs, etc.) whereas for the CSMBS thekse to billing data (service charges, charges for
drugs, etc.) and can thus be regarded as outpufamisrs. For a summary discussion of the factor
model, see Annex A.

3.2.4. Input of utilization data

Data on base year utilization rates and case-ntdexrshall be inserted in the worksheet ‘INPUT
utilization’. The input data required in this shaetludes the following:

% This information may not be available; in thatesais is suggested to allocate expenditure on a
pro-rata basis according to the relative sharetai utilization of each respective group.

%4 This does not apply for the CSMBS
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The total number of OP contacts by m/f and by hespipe®

Total number of admissions (IP) for m/f and by htaype

Total number of DRG weights for m/f and by hospiygle

The total number of registered by hospital type

For specific items, the total number of benefitsved by m/f

Utilization rates by age cohort for m/f

Average case-mix index (CMI) per admission by agjgoct for m/f

Target utilization rates (OP/IP) by age cohort amfl(if required, see settings)
Target case-mix index per admission by age andifméquired, see settings)

YV V VYV VY VY

A\

It is noted that the target curves for utilizatemmd CMI are only required if the respective modglin
options have been selected in the sheet ‘CONFI&R éteps 4, 5, and 7).

3.3.  Assumptions

Apart from the input data summarized in section,38sumptions are also required for undertaking
expenditure projections. Assumptions shall be teserin the sheets ‘ASSUMPTIONS’ (see
illustration in Annex E) and ‘INPUT utilization’. W distinguish assumptions for the following types
of variables:

» Annual rate of change of utilization rates for Pélare and other benefits;

» Annual rate of change of the case-mix index (CM) @admission for IP care;

» Annual rate of change in unit cost, i.e., cost pantact/admission or cost per DRG adjusted
relative weight (if the relevant option has bedeced);

» Annual rate of change in unit factor cost (if relat; see model settings);

» Annual rate of change of ‘factor input intensities’factor input volume per unit of output’ (see
Annex A);

The formulation of assumptions is discussed below.

3.3.1. Assumptions on utilization rates

The increase of utilization rates is a major costed for many health care schemes. It is therefore
important that future changes in utilization raées taken into account. As explained in section 2.1
(see step 4 & 5), two alternative methods for prijg future utilization rates are provided:

With the option of uniform increases of age-speciftilization rates, it is assumed that utilization
rates for all ages increase by the same factorr¢egpd in per cent). It is recommended here that
assumptions are formulated based on the trend \@zben the previous years. The respective
assumptions shall be inserted in the worksheet A8BTIONS’ (see point A. for OP and IP care and
point H. for other benefits).

With the alternative setting, it is assumed thdization rates gradually converge towards a ‘térge
‘benchmark’ pattern. It is considered crucial hitvat a broad consensus is given among stakeholders
on the choice of the target curve. The target corvéOP and IP utilization rates shall be inserted i
the worksheet ‘INPUT utilization’.

3.3.2. Assumptions on the case-mix index
The average case-mix index per admission showsi@edsing trend in the past years, which may

reflect a trend of DRG up-coding (or ‘creeping’)trand of increasing use of ‘technology’ in IP care
(i.e., complexity of procedures), an increasingralat tertiary care in IP care, or (most probalaly)

% Data by hospital type is needed only for UC an& SS
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combination of these factors. Two alternative mdghare provided for projecting the future CMI as
explained in section 2.1 (see step 6).

With the option of uniform increases of the agee#fiprCMI per admission, it is assumed that alesat
increase by the same factor (expressed in per.deityecommended that assumptions be formulated
in line with the trend observed in the previousrgedhe assumptions shall be inserted in the
worksheet ‘ASSUMPTIONS’ (see point B.).

With the alternative option, it is assumed that plagtern of age-specific rates converges gradually
towards a ‘target’ or ‘benchmark’ pattern. It isnsalered important here that the assumed target
pattern be agreed upon by all stakeholders. Thyetaurves of assumed CMI per admission by age
(for males and females) shall be inserted in thekgieet ‘INPUT utilization’.

3.3.3. Assumptions on cost increase

Formulating assumptions on future cost increases $ensitive issue since cost developments are
difficult to predict. As explained in section 2.4eé STEP 8), two options are provided for setting
assumptions on cost increases: either in aggregatéh the factor model.

With the first option, it is recommended to formelassumptions based on the past trend observed
compared to the increase of the CPI and of theoNatiAverage Wage, and to take into account
economic projections (see section 2.2 ‘Economicutesid Assumptions shall be inserted in the sheet
‘ASSUMPTIONS'’ (see point C).

If use is made of the factor model, assumptiontherincrease of factor cost should be set in liith w
economic projections (e.g., on CPI and wage ine®asnd with the trends observed in the past (e.g.,
on unit cost for drugs). When setting assumptiamsagtor ‘input intensities’ or input volumes, € i
recommended to take into account the trends obddrnvéhe recent past and any possible supply
constraints that may arise in the futfffelhe relevant assumptions shall be inserted instieet
‘ASSUMPTIONS'’ (see points D, E, and F).

3.4. Model calibration

The calibration of the model is necessary to enthatthe model results produced for the base year
match with actual figures (notably on total expémd by type of benefit, total utilization, DRG
relative weights, etc.). The model has been dedigsech that base year calibration occurs
automatically. Hence for each curve of variablebdocalibrated, (utilization by age/sex, case-mix
index by age/sex, and cost per capita for non OB#ARefits), calibration factors are calculated
implicitly in the model and the relevant variabsejusted through multiplication. It is noted theice

the calibration process occurs automatically, neruention is required by the user. The implicit
calibration factors are displayed in the respectiveets (‘OP utilization’, ‘IP utilization’, ‘IP -mix
index’, etc.)

3.5. Projection results

The results of the expenditure projections arelaygul in the worksheet ‘OUTPUT. It is noted that
the model calculations contained in this sheet ugpdated automatically via the formulas linked
dynamically to the other sheets of the file (inplieets, assumptions, etc.). It is noted howevéethiea

%6 This applies mainly to the labour input, where dverall number of doctors and other medical
staff is constrained over the short to medium tsimee the number of new university graduates
cannot be increased swiftly.
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‘automatic calculation mode’ must be switched aee(EXCEL preferences) for automatic updates to
27
occur:

The projection results displayed in the output shreude the following:

The projected benefit expenditure by item and gregate

The projected PAYG cost ratio (for SSS and CSMBIg)on

The number of registered by m/f and total

The projected number of OP visits, admissions @R} other benefits provided
The annual cost per capita for each benefit iterd, a

V V V V VYV V

The projected OP/IP unit cost by composition
The result sheets of the three schemes are digpiay¥nnex E (see sheet ‘OUTPUT").

%" To change the preferences on ‘calculation’, gtheomenu ‘EXCEL’, select ‘Preferences’, then
‘calculation’, and then mark the option button ‘Amtatic’.
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4. Model maintenance

In order to ensure that the model results refleetiatest demographic, economic, and coverageitlata,
is necessary to update periodically the databdsibe oespective modules.

4.1. Model maintenance routine

Since most of the input data required consistsiofial figures or statistics, an annual updatingineu
would seem natural. However, timing can be an issumce the different statistics required are
released at different points in time, and not nemely at the time when needed. Due to this timing
problem, annual updates following a predetermirasgetdule are not always possible.

For the data sets shared by the three schemedlyndte overall demographic and economic
framework, it is sensible to undertake data updmtiesly or in close collaboration among the three
schemes. It was therefore proposed during the mddetlopment activities that a coordination
mechanism be established between the three sctiere@sure close cooperation when updating the
model framework.

For population figures, the selected data sourckeasdatabase of the Ministry of Interior (MOI),
which is maintained on an ongoing basis; hence tegdean made available at any point in time.
However, since populations change at a slow paegquént updates are not necessary. It is therefore
recommended that data updates be undertaken onramlabasis at most, and only if considered
necessary (e.g., if the actual figures deviatem fifte projected one by a non- negligible amount).

For labour force figures, new data is released tqugrby the National Statistical Office (NSO)
through the release of the results of the laborgefsurveys. Since labour force figures are sulgect
seasonal variations, it is recommended to use amvesages that cancel out the seasonality. Data
updates should thus be undertaken annually as well.

For economic data, annual updates are also ggneemibmmended. Some of the data required is
released on a monthly or even weekly basis (e.Bl),@nnual updates should be sufficient unless
extraordinary reasons should exist (e.g., a draki@nge in the economic outlook) that would call fo
an ad-hoc updating of the economic framework.

The practical steps involved in updating the ddféarmodel components are described in the sections
below.

4.2. Updating the demographic framework

4.2.1. Updating the population projection

The ILO population projection model consist of thbowing EXCEL worksheets:

» Control (modeling control variables)

» Mort (mortality data)

» Fert (fertility data)

» Pop(population data)

The sheetPopg is the main sheet, which contains the populatiata for the base year and projection
period. The sheet ‘Pop’ is linked to the other vetiets containing assumptions and control
parameters needed for the projections, and whidbde the following:

» Selection of base year (see worksh&atritrol’);

» Sex-ratio of newborns (see workshe&eohtrol’);

» Selection of calculation basis for population figsir beginning, mid- or end of the year (see
worksheetControl’);
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» Life expectancy at birth and age-specific mortaigies (see workshedlort’ );
» Total fertility rate and age-specific fertility ezt (see workshettert’);

A complete list of all model variables is providedAnnex D.

To update one of the above variables, open theectisp sheet and insert the new value where
required. When assumptions or control variablesupaated, the results (population projection) are
updated automatically, provided both worksheets @uen at the same time. If the secondary
worksheet is closed before the result shd@of) is opened, the model user needs to confirm theat
respective links shall be updat&dlo update the base year population, open the WwegtsNPUT

in the file ‘Pop and paste the new population figures in the hggtied fields.

A complete description of the structure and hamdiai the ILO population projection model is
provided in the respective user manual (see ‘Tl Fopulation Model, A Technical Guide’).

4.2.2. Updating the labour force projection

The projected labour force and employment figurescalculated in the EXCEL file ‘Labour Force
TH’. The file is linked to the file ‘Pop’ to extrathe projected population data by age/sex cohbw.
input data required in the file ‘Labour Force THéngprises the following:

» The base year labour force participation ratesgeysex cohort (see sheet ‘LF part INPUT’)

» The rate of unemployed (including seasonally in&jtin the base year for males and females
(see sheetEmpl M’ and‘Empl F’)

The assumptions that need to be specified in laélfabour Force TH’ are the following:

» The projected labour force participation rates ¢yg/sex cohort (see she#art M’ and‘Part
F') for the yearst +1, t +2, ...

» The projected rate of unemployment (including seabg inactive) for males and females (see
sheetsEmpl M" and’'Empl F’) for the years t+1, t+2, ...

It is noted that for labour force participationesitby age/sex the default setting assumes constant
rates?® However, this assumption can be changed if deemedssary by modifying the respective
rates in the sheetPart M’ and ‘Part F.

The output data produced in this file consist & phojected labour force data by age, m/f, and tota
(see sheetsabf M’, ‘Labf F’, and‘Labf Tot"), and the projected number of employed by agenaffid
(see sheetEmpl M’ and‘Empl F’). These figures are updated automatically whenmtimata or
assumptions are modified, provided the automaticutaion modus is switched on (see EXCEL
preferences).

4.3. Updating the economic framework

The economic framework consists of the EXCEL fitleon TH’, which is linked to the population
and labour force files. The main worksheets inalistethe file ‘Econ TH’ are the following: ‘BASE
YEAR’, INPUT ECO’, INPUT DEM’, ‘ASSUMPTIONS’, andOUTPUT'. The other sheets include
data time series with figures of past years foprimfation and trend analysis.

For changing the base year of the economic projestiopen the sheet ‘BASE YEAR' and modify as
required. For updating the economic base year dptn the sheet ‘INPUT ECO’ and key-in the new
data. For updating the demographic data (employmepén the sheet INPUT DEM'. The data fields

28 A pop-up window will appear when opening the filhis can also be done manually at any
time via the menu ‘Edit: go to ‘Links’ and selétipdate now'.

? This assumption is considered reasonable in tkengtontext, particularly for short-term
projections.
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in this sheet are linked to the file ‘Labour Foiidd'. If the demographic data has been revised, igda
the respective link (see menu ‘Edit’, select itdimks’ and the file name and click ‘update now’).

The assumptions are summarized in the worksheeSUMPTIONS’, which is linked to the
respective cells in the output sheet. The cellgainimg pure assumptions on economic variables are
highlighted in grey whereas cells containing officiorecasts or other estimates are highlighted in
yellow. The sheet includes the following variable:

» The projected rate of real GDP growth for the yéatsand t+2 (use official forecasts)

» The future rate of increase in labour productiftlythe year t+3 and thereafter

» The assumed rate of increase of the Consumer IAde& (use BOT forecasts as available)
>

The elasticity of wage increase to labour produtstifor the national average wage, and for the
average wage in the public and private secfors.

For modifying any of these assumptions, go to trees’ASSUMPTIONS’ and modify the respective
fields by replacing the current figure as required.

4.4. Updating cost structure data

In the proposed framework estimating OP/IP unit cosreases (see Annex A), data on cost structure
is needed to assess the relative weight of thereifit cost factors or components (and thus thévela
importance of the different cost drivers). The cesucture data is therefore important for the
calculation of the weighted average cost drivecamposite cost inflator.

When gathering updated data on unit cost by casbf@r component, it is important to select thtada
source most appropriate for the scheme under cenagidn; this issue is discussed below:

CSMBS

Since scheme expenditures relate directly to haidpilis for the CSMBS, it is proposed to derivesto
structure data from MOPH hospital billing inforrmati For IP care, it should be possible in the near
future to extract the relevant data directly frdm tdatabase on individual records (as maintained by
CHI). For OP care, in case the data cannot be agtiafrom the ‘Direct Payment Systen’, it is
recommended to use sample data from selected MQRHithls if these are representative for all
provider hospitals.

uc

For the UC scheme, it is recommended that the stostture data be extracted from the aggregated
hospital accounting reports (the so-called Repat B. It is recommended that, in the future, this
report be requested from all hospitals on a mamgdiasis, including from all hospitals operating
under ministries other than the MOPHEor the allocation of cost between OP and IP ciris,
suggested to draw on sample data from selectedtaissthat allocate costs to cost centers on a
comprehensive basis.

%0 As the default setting it is assumed that thetieiasequals 1 for the years where no information
on wage increases is available. If for the firsirge(e.g., for the year t+1) an estimate on the rat
of wage increases is available, key in the respediijure directly in the output sheet.

%1 This notably applies to teaching hospitals opeeatinder the Ministry of Education, and to
private hospitals operating under the Ministry aif@nerce and Industry.

% |t is noteworthy that the IHPP is currently und&ing activities to support pilot hospitals in
undertaking comprehensive cost allocation exercises
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SSS

It is suggested to use for the SSS the same dataesas for the UC since there is an overlap in the
providers contracted under the two schemes, arfudabtemes face more or less the same cost. Since
about half of all SSS providers are private ho$gité is desirable that detailed accounting daga b
requested by SSS in the future.

4.5. Updating model features

As noted earlier, all model features (variablesmigdae, etc.) can be modified if required or deemed
necessary. This applies notably for the expendruoeels (HCFM), which may need amendment to
reflect changes in benefit provisions or a changescheme financing arrangements. It is
recommended that all major modifications be disedssd agreed upon with all stakeholders.

It is also noted that the worksheets of the exgarelmodels are read-only, apart from the datatinpu
fields (highlighted in grey), this to prevent adae functionality following accidental modificaticof
formulas or other elements of the model. The passvpootection can be removed via the menu
‘Tools’ (Select item ‘Protection’, and then ‘Unpeat Sheet’) if modifications need to be carried. out
The password for each model corresponds to the mdirtitee respective institution in charge of the
scheme (NHSO, SSO, and CSMBS).
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Annex A

Factor model for unit cost

Methodology

In the basic model configuration total expenditoféhe three schemes is broken down as follows:

(TOT)

Exp™" = Exp°” + Exp"™ + Exp

(other)

X,st X, St S,

= z pop ., [L (£ + z pop,, (%) Emi%® (™) + Exp©" 1)

X,S

Where:

Exd™" is the total recurrent expenditure of the respectcheme in year t

pop., Iisthe covered population cohort of age x andssiexyear t

(OP)
Uy st is the OP utilisation rate for the cohort of agend sex s in year t
cloP) . : ,
t is the unit cost per OP contact in year t
(IP)
st is the IP utilisation rate for the cohort of agand sex s in year t
cmtiFfG) is the average case-mix index (number of relatiggghts per admission) for the cohort of
age x and sex s in year t
cf'P) is the unit cost per adjusted relative weiglet, the DRG base-rate in year t

For the projection of unit cost (cost per OP contatd cost per DRG ARW), it was suggested to
disaggregate as follows:

_ (lab) d ND th
G o ) 4 @

Where: C, is the average unit cost per medical service¢@mRact, IP relative weight, etc.)

as incurred by providers in year t

c!® s the labour component in unit cost in year t

¢l s the drug component in unit cost in year t

CEND) is the component reflecting the cost of medicai-darables other then drugs
as supplied to patients in year t

Cf"th) is the component relating to other recurrent césig., non medical material,
utilities, food, etc.) in year t

The input cost factors listed above are selected thie idea that each factor represents a differest
driver and develops independently of other factors.

Hence we can write:

(lab) (drg) (ND) (oth)
de, _ dg N dc; N dc; N dc;
Ct Ct Ct Ct Ct
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Since the relative share of cost factors can benasg fairly stable over time, we can write:

dq C(Iab) (d ( th)
95 O™ i)+ S ine ) + S ine ) + S din(") @3)
Ct Ct Ct Ct Ct

However, since we cannot assume the relative stidaetor inputs to be identical for out-patientan-
patient care, we need to distinguish between ORRcdst, hence:

(oP) (OP/lab) + C(OP/drg) + C(OP/ND) + C(OP/other) -
t t t

C, = G , and:

(IP) - Ct(IP/Iab)_|_C§IP/drg)_|_C§IP/ND)_|_C§IP/other) = (4)

G

For modelling the change in factor inputs, it iggested to disaggregate factor cost into unit aodt
volume dimensions, hence for instance:

C(OP/lab)  _  XOP/lab) g (1ab)
t t t
Where: ct(op”ab) is the labour factor cost component in averageu@iPcost in year t.
clle) is the weighted average unit cost of labour iry&a
AOP'R0) s the input intensity of labour per outpatiennizmt, i.e., the weighted average
volume of labour input (i.e., time) per OP contacyear t>*
Consequently:
dCt(OP”ab) — A(OP/Iab) mcflab) +c (lab) [m(owab)
t t t
And thus:
OP/lab OP/lab lab lab OP/lab
dct( ab) _ A(t a )l]jcga ) C(a )ljj/‘( ab) dln(C (Iab)) + dln(A(OP”ab)) (5)
(OP/lab) OP/lab lab OP/lab lab t t
Ct /1(t a)ﬁlsa) /1(t a)u"sa)

Wheredln(ct('")) denotes the incremental change of factor costlative terms (% p.a.)

Equation (3) becomes:

CEOP) dCt(OP”ab) dCEOP/drg) dCEOP/ND) dCEOP/oth)
= + +
Cfop) CEOP) Cfop) Cfop) CEOP)

C(OP/Iab) EFjc(opllab) C(OP/drg) C(OP/drg) C(OP/ND) EFjC(OP/ND) C(OP/oth) Eﬁc(OPloth)
t t + t 't + t t + t t
C(op) c, (OP/lab) C(op) Ct(OP/drg) CEOP) Ct(OP/ND) CEOP) Ct(OP/oth)
C, (OP/lab) (OP/ drg)

- qdln(j (OP/Iab)) + d|n(C (Iab)))

(OP)

E(dln(/] ©PIda)) 1 dinc, ““9))) (6)

(OF’)

Since expenditure and unit cost are projected diynwa can write:

OP) _ OP, OP,
c:§+1) C( ) [(1+ It(+l )

% Weighting based on the relative cost of the diffelabour input factor categories, i.e., doctors,
nurses, pharmacists, etc.

% bid
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(OP/lab) 3 (OP/lab) ~ (lab) (OP/drg) 7 (OP/drg) ~ (drg)
1 OP) = G A/1t+1 + AC,, + G Mt+1 + AC., + 3 (7)
t+1 Ct(op) /]t(opnab) Ct(lab) CI(OP) /]t(OPldrg) Ct(drg)
Where: ¢ is the unit cost for OP care as projected forytr t+1
it(flp) is the projected rate of cost increase (in %)@&r care for the year t+1 (from the

. previous year t)
AXCY"™) is the change in intensity of labour input perpatient contact as assumed for the
year t+1 (from the year t), i.e., the average gtafé per OP contact
AE"”  is the amount of change in unit labour cost fer year t+1 (from the previous year
t)
AXOP'%9) s the change in intensity of drug inputs per atignt contact as assumed for the
year t+1 (from the previous year t)

AGY® s the amount of change in unit drug cost aseatef for the year t+1 (from the
previous year t)

For the formulation of the assumptions required mwhging formula (7), it is recommended to take into
account the following factors:

» The trend observed in recent years for the respeptirameters

»  The overall economic outlook (see economic prapegti

» The existence of future supply constraints (e.gtotal labour inputs) that may contain the
overall increase of inputs factors

» The existence of targets values for certain vaembl

In summary, the proposed methodology consistseofdliowing steps:

1. Calculation of cost per service unit (output),,ic®” and &7, for the base yeag t

2. Allocation of input factor cost®, d%9, ... to OP and IP to obtain factor input cost&’é”
Q(Plab) {OP/lab)

3. Formulation of assumptions on rate of increasapfiis (unit cost and factor input intensities)
based on past trends, future economic outlookrdgupply constraints and/or policy targess (
benchmarks).
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Annex B

Allocation rules for capitation budgets (2007)

B.1. Social Security Scheme

The capitation fee of SSS is negotiated annuallyheySSO Medical Committee with the contracted
service providers. The capitation fee compriseasactamount and two separate increments reflecting
service utilization (for OP and IP care), and thevplence of high risk / high cost patients
respectively. The allocation of the three compaosiénexplained below:

a) Basic amount

The basic capitation amount is paid to each provitiea monthly basis; it is calculated based on the
average number of persons registered at the begiremid end of the month with the respective
provider. Algebraically we can write:

‘B = "pod™ 1(C,/12)

Where:  “B{™ is the basic capitation amount payable to providermonth m of year t
*pod™ is the average number of persons registered witviger k in month m of year t

CfB) is the basic annual amount of capitation fee piayiabyear t

b) Utilization incentive

The risk adjustment is meant to compensate prowifterhigher cost caused by higher than average
incidence rates of chronic diseases, and highlBostatments (as measure by DRG adjusted relative
weights). It is based on the actual care providethb provider over a fixed period in the past.

The utilization increment of the capitation feefereed to as ‘utilization incentive’, is paid antiya
based on a composite ‘utilization index’ calculaftedeach provider as follows:

KT = i[ nE?P) + (nﬁp’ l]jt(,lip) D4,97)J
t

k
i=1 pop,i
SISO : e . .
Where: t is the value of the composite utilization index fpoovider k in year t

n©P . . .

ti is the number of OP visits in month i of year t

(IP)
Mii "~ is the number of IP admissions in month i of yiear

(IP)
d;

is the average length of stay in month i of year t

k
POR, is the average number of persons registered witviger k in month i of year t

The utilization index is calculated for all provideand then grouped in deciles. In the year 2087 th
amount of utilization incentive payable was determi as follows:

THB 30/person/year for providers with Ul in the ties 1 — 3 (lowest 30% of Ul)
THB 40/person/year for thé"4lecile

THB 100/person/year for fdecile (highest 10% of UI)
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Algebraically we can thus write for the year 2007:
‘U, =Min(30, "7z, [10)
k
Where: Yt denotes the amount of utilization incentive paigtovider k in year t
k
7 refers to the respective decile of the utilizatiosex

The average amount of utilization incentive disbdrin 2007 amounted to about THB 55.

c) Risk adjustment

The risk adjustment component of the capitationisgegayable twice a year; it is divided in two gart
an OP portion fixed at 55 per cent of the total ami@nd an IP portion fixed at 45 per cent of titalt
amount [of risk adjustment]. The OP portion is phased on a cumulative ‘chronic disease score’
index, which reflects the cost of OP contacts mfeslito chronic disease patients by the respective
provider over the past 6 months. Algebraically @ risk adjustment for providemrites as follows:

“RATY =[kcd$”/zkcdénj [pod” ({205 ) [0.55

Where:  “RAS” is the OP risk adjustment for providein semester j of year

“cdg! is the cumulative chronic disease score reportegrbviderk in semester j of
year t

pod” is the average number of persons registered Withr@viders in the semester j of
yeart

The IP portion of the risk adjustment is calculate@ similar manner based on the cumulative DRG
case-mix index reported by each provider over dst § months. Algebraically the IP risk adjustment
is calculated as follows:

“RAY :(karwf”lz "arwf”} [pod” ({205 ) [0.45
k

Where: “RAT is the IP risk adjustment paid to provider k ia #emester j of year t

"arWtyj is the cumulative amount of adjusted relative DR&ghts reported by providér
in semester j of year t

pod” is the average number of persons registered Witiraviders during semester j of
year t

B.2. Universal Coverage Scheme
1. The overall UC capitation budget approved by BoBr&t broken down by type of care into the
following categories:
» Prevention and promotion (PP)
Outpatient care (OP)
Inpatient care (IP)
Emergency medical services (EMS)
Budget for disability benefits (DIS)
Capital replacement cost (CAP)

YV V V V V
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> Budget for the compensation of no fault liabilitgions™ (NFL)

2. The budgets for OP and IP care are then allocatgiaefr to the following benefit categories:

(a) General OP and IP care (GOP/GIP), which compriledRIIP care not included under the
special categories (b) — (d) listed below (providedh care is included in the UC benefit
package).

(b) ‘Add-on’ benefits, which include the following séces:

Chemotherapy and radiotherapy (OP)

Treatment against opportunistic infections fovt#lAids patients (OP)
Medical instruments (OP & IP)

Accident/emergency care provided outside theipoav(OP & IP)

Accident/emergency care provided in the provibgea provider other than the main
provider (cf. Article 7 of the National Health Seity1 Act) (OP)

Medical care provided during childbirth to fem&&0O members if they do not yet
qualify for such benefits under SSS36 (OP & IP)

Transport between hospitals of patients who e@eelgency care (OP)

OP care provided to victims of traffic acciderftep-up of the medical services
provided by the ‘Traffic Accident Insurance FunqQP & IP)

Quarantine of suspected carriers of the avidnenta virus (OP & IP)

(c) ‘Disease management’ benefits, which include thieviong:

Treatment against Leukemia (OP & IP?)
Treatment against Lymphoma (OP & IP?)
Treatment against Tuberculosis (OP?)
Treatment against Hemophilia (OP)
Treatment against Diabetes Mellitus (OP)
Open heart surgery (IP)

Cataract surgery (IP)

Stroke fast track care (?) (IP)

(d) ‘OP investigation’, which includes the cost for lalboratory and other medical investigation
cost (Xrays, CTscan, etc.).

% In the fiscal year 2008 no budget is allocatedtits item since the reserves accrued from earlier
years were deemed sufficient to cover expensesringuduring that year.

% For medical care related to childbirth, a qualifyiperiod of 9 month of membership applies for
SSO
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3. The budget allocations for OP/IP ‘add-on’ benefidisease management’ benefits, and OP
‘investigation’ (laboratory) services are deterndiri®y projecting the benefit expenditure for the
respective benefits as follows:

BN = pop,, LY (6 and

EXll®) = pop,, 0 (65

(where the ‘tilde’ refers to projected values)

A budget is allocated accordingly, hence for OP lindare:
B = EXHY™) L and BY'®)= EX

4. Calculation of the total budget for GOP (capita}iand GIP care (DRG).

The global budget for general OP care is obtaineddaucting from the total allocated OP budget
the budgets allocated for OP add-on items, diseasggement, and OP investigation:
Bt(GlOP) - Bt(olP) _ ZBt(olplBi) _ Bt(olp/inv)
The global budget for general IP care is obtaingddducting from the total allocated IP budget
the total budget estimated for IP add-on itemsIBndisease management benefits:
B = B - B
5. Allocation of the global GOP budget to provincesdzhon:
a) Age structurén each province (for 90% of total GOP budgetipplying cost weights; by
age group as follows:
Agegroup| 0-4 5-9| 10-14| 15-24] 25-44| 45-59| 60-69 70+
Weight 0.954 0.518 0.386 0.293 0.805 1525 3.102 4.774
Provincial budgets are then determined as follows:
9B = 0.9B5" tﬁzwi por /Y w m'pawfpj
Where:
@9B(P" is the budget for GOP care allocated based orstgeture to the province j for the
year t+1
! po i} is the covered UC population in the age groap projected for the provingén year t+1
The budgets obtained with the formula above areishel for provinces where the per capita
amount of budget deviates by more than 10% of tkeeage, hence we have:
©09caSoP = 0.00cafS™ it “Icaf™ < 0.90°°cafS®, and
@09caeoP = 1.1 9cap®® if cap®o” > 1.10%9ca S
With:
“lca” = B, pon.,
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6.

Where

“9cad’” is the per capita budget in province j

@9caffs " is the average per capita budget for all provinces

(age) A {GOP) : . . .. .
jcaﬁ+l is the adjusted amount of per capita budget inipoe |

In case the sum of the adjusted budgets does dotiado the total amount allocated overall, all
per capita amounts are scaled up/down as needia lsame rate.

b) Actual utilizationexperienced in each province in year t (for thaaiming 10% of total GOP
budget), this on a simple pro rata basis:

(ut) p(GOP) — (GOP) (j)/(GOP) ; (tot),~(GOP)
UBP =0.10B n{oP 1 (AIn(eoP)

t+1 t+1
Where:
) BSC" is the budget for GOP care allocated based oizattibn to the province j for the year

t+1
(Wn{®9P s the number of GOP contacts reported for pravjrin the year t

(9P is the total number of GOP contacts reported ar yén all provinces

The total GOP budget allocated to provinteus writes as follows:

i p(GOP) _— ip(GOP) ip(GOP)
Bt+1 - (age)Bt+1 + (ut)Bt+1

The capitation fee for provingeds thus given as follows:

j GOP) _ | p(GOP ~ (]
Jca‘Fiﬂ )_JBt(+1 )/pol:ﬂ-:{

Where 'cag’” is the GOP capitation fee for provincie year t+1

Allocation of the overall budget for GIP care (abed via DRG system)
Overall GIP budget is allocated to regions as fedio

a. Projection of IP utilization rates for each arfethe 14(?) regions via trend analysis (same
methodology as described in section 2.1).

b. Projection of ARWSs for each region for the yes:
niz = “pop, VS Do,

c. Allocation of GIP budget to regions in propontim projected ARWSs:
B =B EE e >n§zzw>]
i

GIP budgets allocated to regions are closed-ent;enthe region-specific DRG base rates are
determined implicitly at the end of the year.
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7.

Allocation of budget for ‘add-on’ items

Budgets allocated for add-on items are closed-eadce the amount payable per case shall be
determined implicitly at the end of the yéar.

Allocation of budget of ‘disease management’ items

Budgets allocated for disease management itemspe-end and benefit amounts payable are
fixed in advance (fee schedu?é).—lowever, in order to contain costs within certiimts, there is

a quota for some benefits, i.e., a ceiling on thealper of cases reimbursable to each provider in a
given year. This is notably the case for open-heaugery, cataract surgery, diabetes mellitus, and
tuberculosis drugs.

Allocation of budget for ‘OP investigation’ items

The budget allocated for medical investigationl#® apen-end; providers are paid based on fee
schedule, no quota is in existence for this benefit

3" NHSO currently makes use of a point system wheietp are allocated to providers depending
on severity of illness and treatment provided. Bhdget is then allocated by dividing the amount
of budget allocated by the number of points avélab

% Fees for treatments falling under the ‘diseaseagament’ category are generally determined
based on the cost of the services proscribed irstduedard treatment protocols relating to these
diseases.

44
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Annex C

Health care financing models

Descriptio

n of model components

1. Demographic and labour force module

a.

Population projection model
(See files: ‘pop’, ‘mort’, ‘fert’, and ‘control’)

The ILO population projection model consists ofrfegparate EXCEL files and allows to
project the future population by age and sex fortayd00 years into the future. The
methodology that it incorporates is based on tHerecomponent model for projecting
populations. The model comprises separate filegdoerating assumptions on fertility by
age (see file ‘fert’) and mortalities by age anda ¢eee file ‘mort’). The main model

variables are listed below:

Input variables:
- Base-year population by age & sex

- Life expectancy at birth for base year
- Mortality table for base year
- Fertility rates by single age for ages 15 — 49

Assumptions:
- Future life expectancy at birth for M/F (at 5-y&atervals)

- Assumed mortality pattern for M/F by LEB
- Assumed future TFR - total fertility rate at 5-yéatervals
- Assumed sex ratio at birth i.e., male/female ragicnewborns

Output variables:
- Projected population by age and sex
- Number of newborn M/F

Labour Force module{le: ‘Labour force TH’)

This model allows to generate a projection forlghmur force and number of employed
by single age and sex from on the projected pojpulal he main variables are described
below:

Input variables:
- Projected population by age & sex (from sheet ‘pop’

- Labour force participation rates by age/sex, base y
- Rate of unemployed and seasonally inactive (M/&3ebyear

Assumptions:
- Assumed future labour force participation ratesgg/sex
- Assumed future rate of unemployed and seasonalbtiire (M/F)

Output variables:
- Projected labour force by age and sex
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- Projected number of employed by age and sex

2. Economic module (See File: ‘ECON TH’)

The economic module contains the main macroeconearniables that are of relevance in the
given context. Its objective is to provide a sodraiework for the projection of economic
variables, this in the most consistent manner.mam model variables are described below:

Input variables:
- GDP, in real and nominal terms, and GDP deflatasghyear

- Labour force and employment (from Labour force TH)
- Consumer Price Index (CPI), base year
- Average wage, total, and public/private sectors

Assumptions:
- Assumed rate of GDP increase (if official forecastilable)

- Assumed future rate of increase of GDP per employed
- Assumed annual rate of CPI increase
- Assumed rate of elasticity of wage growth to GDRJEyed

Output variables:

- Projected GDP, in real terms and nominal, and GEffatbr

- Projected future CPI and annual rate of CPI inaeas

- Projected average wage, national average and fdicfarivate employees

3. Coverage modules
a. Social Security Schem8de File: ‘CovPoP SSS’)

The purpose of the coverage module is the projedidhe SSS-insured population by single
age and male/female. The module comprises thenfmitpvariables:

Input variables:
- Insured population by age and sex, base year

- Number of private employees (non agriculture) by agd sex, base year (from
Labour Force TH

Assumptions:
- Assumed ratio of non-agricultural private sectopkyees in total employed

- Assumed future ‘coverage rate’ (ratio of HI registeto NA private sector empl.)

Output variables:
- Base year ‘coverage rate’ by age and sex
- Projected coverage (persons) by age and sex

b. Civil Servants’ Medical Benefits Schentege File: ‘CovPoP CSMBS’)

The purpose of the coverage module is the projeaifothe CSMBS-insured population by

single age and male/female, i.e., the future nurobeivil servants and permanent employees,
dependent spouses, dependent children, and depepdemts. The module contains the
following variables:

Input variables:
- Insured population by category, age, and sex, yizae

- Dependency ratios by age and sex for all categdveese year
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- Mortality rates by single age for male/female bg agd sex

Assumptions:
- Assumed future coverage (i.e., total number ofvas)i

- Age distribution of new entrants
- Age distribution of dropouts (retirement rates bg and sex)

Output variables:
- Projected number of beneficiaries by category,agksex

c. Universal coveragé&eée File: ‘*CovPoP UC’)

The purpose of this module is the projection of tl&insured population, this by single age
and M/F. The future coverage of UC is obtained gem@entage of the residual population
given after deducting from the projected total dapan the projected population covered
under CSMBS and SSS. The UC coverage module caritagrfollowing variables:

Input variables:
- Insured UC population by age and sex, base year

- Projected total population by single age and sen{fsheet ‘pop’)
- Projected beneficiaries of CSMBS and SSS by agesaxdsee above)

Assumptions:

- Assumed ‘coverage rate’ among the ‘residual’ pojpahefor M/F

Output variables:

- Base year ‘coverage rate’ by age and sex (in %efésidual population)
- Projected number of UC beneficiaries by age and sex

4., Expenditure modulesfor health

a. Social Security Schem8de File: ‘HCF Model SSS”)

The purpose of his module is the projection of fetexpenditure of the scheme by benefit and
in aggregate. The module also allows to projecer#theme variables of interest including
future benefit utilization rates, cost structurad aaverage cost per capita. The main model
variables are the following:

Input variables:
- Covered population by category, age, and sex (ftowvPop SSS)

- Base year expenditure by type of benefit and M/F

- Base year expenditure by single age and sex faar@RP

- Expenditure composition by cost factor for OP daddase year
- Base year utilization for OP/IP and other benébtygregate)

- Base year unit cost for OP and IP (if relevant)

- Base year utilization rate by age/sex for OP/IP

- Base year cost per capita by age/sex for speafietits

- Base year case-mix index for IP, in aggregate grabe/sex

Assumptions:
- Assumed annual increase of utilization rates folPG&P (or target rate)

- Assumed annual increase of unit cost for GOP/GIP
- Assumed future increase of the case-mix index gerigsion
- Assumed unit cost increase for other benefits
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Assumed utilization increase for other benefits

Output variables:

Projected expenditure by item and in aggregate
Projected number of contacts, admissions, and ARWs
Projected unit cost for OP, IP, and of DRG base-rat
Projected cost structure by input cost factor

Projected expenditure by capita, all benefits

Projected capitation fee

b. Civil Servants’ Medical Benefits Schen&eg File: ‘HCF Model CSMBS’)

The purpose of his module is the projection of fetexpenditure of the scheme by benefit and
in aggregate. The module also allows to projecem#itheme variables of interest including
future benefit utilization rates, cost structureerage cost per capita, and pay-as-you-go cost
rate. The main model variables are the following:

Input variables:

Covered population by category, age, and sex (ftowviPop CSMBS)
Base year expenditure by type of benefit and M/F

Base year expenditure by single age and sex faar@RP
Expenditure composition by cost factor for OP dad |

Base year utilization for OP/IP and other bendfitggregate)
Utilization rate by age/sex for OP/IP

Base year case-mix index for IP, in aggregate grable/sex

Assumptions:

Assumed annual increase of utilization rates fol®Ror target rate)
Assumed annual increase of unit cost for OP/IRg@et rate)
Assumed increase of the case-mix index per admissi@age/sex
Assumed unit cost increase for other items

Assumed utilization rate increase for other items

Output variables:

Projected expenditure by item and in aggregate
Projected number of contacts, admissions, and ARWs
Projected unit cost for OP, IP, and IP base-rate
Projected cost structure by cost factor

Projected expenditure by capita, all benefits

Projected capitation fee

c. Universal Coverage Schengeg File: ‘HCF Model UC’)

The purpose of his module is the projection of fetexpenditure of the UC scheme by benefit
and in aggregate. The module also allows to proggher scheme variables of interest

including future benefit utilization rates, costusture, and average cost per capita (i.e., the
capitation fee). The main model variables are diewing:

Input variables:

Covered population by age, and sex (from CovPop UC)
Base year expenditure by type of benefit and M/F

Base year expenditure by single age and sex faar@RP
Expenditure composition by cost factor for OP daddase year
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Base year utilization for OP/IP and other bendttgregate)
Base year unit cost for OP and IP

Utilization rate by age/sex for OP/IP

Base year case-mix index for IP, in aggregate grable/sex

Assumptions:

Assumed annual increase/decrease of utilizatias far OP/IP (or target rate)
Assumed annual increase of unit cost for OP/IPc(ist factor or in aggregate)
Assumed future increase/decrease of case-mix ipeleadmission

Assumed unit cost increase/decrease for other items

Assumed utilization increase/decrease for othengte

Output variables:

Projected expenditure by item and in aggregate
Projected number of contacts, admissions, and ARWs
Projected unit cost for OP, IP, and DRG base-rate
Projected cost structure by cost factor

Projected expenditure by capita, all benefits

Projected UC capitation fee
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Annex D

List of model variables

: : - . Location
Filename | Variable description Type of variable worksheet T
Pop - Base-year population INPUT INPUT’ C6:D106

- Projected population OUTPUT ‘PopM’ B5:AU105
males
- Projected population OUTPUT ‘PopF’ B5:AU105
females
- Projected population OUTPUT ‘PopT’ B5:AU105
total
Fert - Base year fertility rates INPUT ‘INPUT fert’ C7.C41
- Total fertility rate for ASSUMPTION | ‘Fert’ B41:AU41
future years (assumed
- Projected fertility rates OUTPUT ‘Fert’ A5:AU39
Mort - Base year LEB for INPUT ‘LEB’ C13, C15
males and females
- Base year mortality INPUT ‘MortM calc’, and | H5:S105
pattern, m & f ‘MortF calc’
- LEB for future years, ASSUMPTION | ‘LEB’ D13:L13, and
males and females D15:L15
- Projected mortality rates ~ OUTPUT ‘MortM’ and B5:AU105
by age and sex ‘MortF’
Control - Base year for population INPUT ‘CONTROL’ B2
projection
- Sex ratio of newborns INPUT ‘CONTROL’ B4
- Calculation basis for INPUT ‘CONTROL’ B6
population
Labour - Labour force INPUT ‘LF part INPUT’ E8:F108
ForceTH participation rates
- Unemployment rate, ba INPUT EmpIM, EmplF B4
year
- Unemployed rate for ASSUMPTION | EmpIM, EmplF C4:04
future years
- Labour Force male & OUTPUT LabfM, LabfF, B4:AU104
female LabfTot
- Employed, male & fem. OUTPUT EmplIM, EmplF B4:AU104
ECONTH GDP, real and nominal, INPUT ‘INPUT ECO’ C8:C13
GDP deflator
- CPI headline, base year INPUT ‘INPUT ECO’ C15:C16
and earlier
- Average wage, national, INPUT ‘INPUT ECO’ cl9:.c21
public, and private
- Population and Labour INPUT INPUT DEM’ C9:Q12
Force base year and p(oj.
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- Employment, base year INPUT ‘INPUT DEM’ C13:Q15
and projected
- GDP growth at constan ASSUMPTION | ‘ASSUMPTIONS’ | C8:D8
prices (years t+1, t+2)
- Rate of increase of ASSUMPTION | ‘ASSUMPTIONS’ | E11:011
GDP/empl., year t +3,.].
- Future rate of CPI ASSUMPTION | ‘ASSUMPTIONS’ | C14:014
increase
- Elasticity of wage growtt ASSUMPTION | ‘ASSUMPTIONS’ | C17:021
to lab. prod. growth
- Projected GDP, nominal, OUTPUT ‘OUTPUT’ C8:P13
real, and GDP deflator
- Projected LF and OUTPUT ‘OUTPUT Cle6:P17
Employment
- Projected OUTPUT ‘OUTPUT C21:P23
GDP/employed, real ar
nominal
- Projected CPI and rate pf OUTPUT ‘OUTPUT C27:pP28
CPlincrease
- Projected average wage, OUTPUT ‘OUTPUT’ C31:P37
nat. public and private
CovPop UCBase year INPUT INPUT’ D2
- UC population by age INPUT INPUT’ C9:D109
and sex, base year
- Population, tot., SSS, a INPUT ‘OUTPUT Co:P23
CSMBS by age/sex
- UC coverage rate (M/F) ASSUMPTION | ‘OUTPUT’ D34:P35
- Projected UC target pop. OUTPUT ‘TPop M, B5:0105
by age/sex ‘TPop F’
- Projected UC coverage OUTPUT ‘CovPop M’, B5:0105
male & female by age ‘CovPop F’
CovPop SSSt Nr. of insured by age, INPUT ‘CovPop INPUT’ | H6:161
and sex, base year
- Nr of employed & INPUT ‘ASSUMPTIONS’ | E11:E13, E17, E18
private employees, base E22, E24
year
- Future share of private | ASSUMPTION | ‘ASSUMPTIONS’ | E16:W16
EEs in total employed
- Future overall SSS ASSUMPTION | ‘ASSUMPTIONS’ | F32:W33
coverage rate for M/F
- Projected SSS coverage  OUTPUT ‘CovPop M’, B25:T80
by age and sex ‘CovPop F’
CovPop - Insured by category, INPUT ‘INPUT’ D7:wW107
CSMBS age, and sex, base year
- Dependency ratios by INPUT ‘category ADIST’ | B7:CI90
age and type, base year
- Mortality by age/sex, INPUT ‘Mort M’, ‘Mort F' | B5:AU105
base year and projected
- Rate of increase, active] ASSUMPTION | ‘'OUTPUT’ D16:AT16
population
- Sex ratio of actives M/F| ASSUMPTION | ‘OUTPUT’ D22:AT24
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- Projected coverage by OUTPUT ‘CovPop Male’, C6:U106

category, age, and M/H ‘CovPop Female’
HCF Model | UC expenditure by type INPUT ‘INPUT C8:F21
ucC of benefit, base year expenditure’

- OP and IP unit cost INPUT ‘INPUT unit cost’ | C10:D10

- OP and IP cost INPUT ‘INPUT unit cost’ | C19:C25, C35:C41
compostion

- Aggregate OP & IP INPUT ‘INPUT E5:F9
utilization data, base utilization’
year

- OP & IP utilization rateg INPUT ‘INPUT C21:F121
by age & sex, base year utilization’

- Average case-mix inde INPUT INPUT E11:F11
per admission by sex utilization’

- Annual cost per capita | INPUT ‘P&P T25:T125,
age & sex for PP care T128:228

- Target utilization rates I ASSUMPTION | ‘INPUT K21:N121
age & sex, OP & IP utilization’

- Target pattern, case-mix ASSUMPTION | ‘INPUT 021:P121
index by age & sex utilization’

- Assumed increase of ASSUMPTION | ‘INPUT E11:P11, E14:P14
utilization rates, OP & IP assumptions’

- Assumed future increase ASSUMPTION | ‘INPUT E17:P17
of CMI assumptions’

- Assumed future rate of | ASSUMPTION | ‘INPUT E20:P21
cost increase, OP & IP assumptions’

- Assumption on cost ASSUMPTION | ‘INPUT E32:P37
increase input factors assumptions’

- Assumptions on volume ASSUMPTION | ‘INPUT E40:P53
increase for input factors assumptions’

- Assumption on unit cost ASSUMPTION | ‘INPUT E79:P87
increase for other items assumptions’

- Assumptions on UR ASSUMPTION | ‘INPUT E90:P98
increase for other items assumptions’

- Composite rate of OP/IP  OUTPUT ‘INPUT D72:P73
unit cost increase assumptions’

- Composite rate of cost OUTPUT INPUT D101:P109
increase for other items assumptions’

- Projection results for OUTPUT ‘OUTPUT C7:P21
expenditure by item

- Projection results for O  OUTPUT ‘OUTPUT C32:P48
& IP utilization, CMI

- Pojection results for OP OUTPUT ‘OUTPUT C70:P101
& IP unit cost &
structure

- Projection results per OUTPUT ‘OUTPUT C51:P65
capita cost, all benefits

- Projected capitation fee OUTPUT ‘OUTPUT’ C66:P66

HCF Model - SSS expenditure by type INPUT ‘INPUT C9:E32
SSS of ben., M/F, base yea expenditure’
- Total insured earnings, INPUT ‘INPUT E33

base year

expenditure’
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OP/IP unit cost by hosp. INPUT ‘INPUT unit cost’ | C12:E17

type

OP/IP exp. composition INPUT ‘INPUT unit cost’ | C28:E74

by hospital type

Aggr. utilization OP/IP INPUT ‘INPUT utilization’ | E5:G38

by hosp type, base year

OP/IP utilization rates | INPUT ‘INPUT utilization’ | C43:F143

age & sex, base year

DRG case-mix index by INPUT ‘INPUT utilization’ | G43:H143

age/sex, base-year

Annual cost per capita INPUT ‘Accident’, ‘HD’, | T12:T112,

age/sex, other Benefits ‘Emergeny’, etc. | T115:T215

Target utilization rates| ASSUMPTION ‘INPUT utilization’| K43:N143

age & sex, OP & IP

Target pattern, case-mjix ASSUMPTION ‘INPUT utilization’| O43:P143

index by age & sex

Assumed increase of ASSUMPTION ‘INPUT D9:P10

utilization rates, OP & IP assumptions’

Assumed future increase ASSUMPTION ‘INPUT D13:P13

of CMI assumptions’

Assumed future rate off ASSUMPTION ‘INPUT D16:P17

cost increase, OP & IP assumptions’

Assumptions on cost ASSUMPTION ‘INPUT D28:P33

increase for input factors assumptions’

Assumption on volume| ASSUMPTION ‘INPUT D37:P52

change of input factors assumptions’

Assumption on unit cost ASSUMPTION ‘INPUT D79:P94

increase for other items assumptions’

Assumption on UR ASSUMPTION ‘INPUT D97:P112

increase for other items assumptions’

Assumption on cost ASSUMPTION ‘INPUT D134:P136

increase for other BL assumptions’

Projected expenditure OUTPUT | 'OUTPUT’ D8:P32

item and total

Projection results for Q OUTPUT | 'OUTPUT’ D46:P62

& IP utilization, CMI

Projected OP/ IP unit OUTPUT | ‘OUTPUT D98:P129

cost & cost structure

Projected per capita cq OUTPUT | 'OUTPUT’ D65:P86

all benefits

Projected capitation fee OUTPUT | 'OUTPUT’ D90:P95
HCF Model + Expenditure by type of INPUT ‘INPUT C8:F25
CSMBS benefit, base year expenditure’

OP/IP expenditure INPUT ‘INPUT C32:D36, E32:F36

composition by factor expenditure’

Aggr. utilization data INPUT ‘INPUT E5:H17

OP/IP, DRG, base year utilization’

OP/IP utilization rates INPUT ‘INPUT C25:F125

by age/sex, base year utilization’

DRG case-mix index INPUT ‘INPUT G25:H125

by age/sex, base-yeatr utilization’

Annual cost per capita INPUT ‘OP checkups’ T12:T112,

checkups by age & sex T115:215
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Target utilization rates | ASSUMPTION | ‘INPUT K25:N125
by age & sex, OP & IH utilization’

Target pattern, case- | ASSUMPTION | INPUT 025:P125
mix index by age/sex utilization’

Assumed increase of | ASSUMPTION | ‘INPUT D9:P10
utilization rates, OP/IP assumptions’

Assumed future ASSUMPTION | ‘INPUT D13:P13
increase of CMI assumptions’

Assumed future rate off ASSUMPTION | ‘INPUT D16:P17
cost increase, OP & IP assumptions’

Assumptions on cost | ASSUMPTION | ‘INPUT D29:P33
increase for input assumptions’

factors

Assumption on volume| ASSUMPTION | ‘INPUT D36:P47
change of input factors assumptions’

Ass. on unit costincr. | ASSUMPTION | ‘INPUT D71:P80
for other items assumptions’

Assumption on UR ASSUMPTION | ‘INPUT D83:P92
incr. for other items assumptions’

Assumption on cost ASSUMPTION | ‘INPUT D110:P111
increase for other BL assumptions’

Projection expenditure OUTPUT ‘OUTPUT D7:P25
by ben. item and total

Projected utilization, OUTPUT ‘OUTPUT D39:P49
OP/IP and ARWs

Pojected unit cost OUTPUT ‘OUTPUT D65:P88
OP/IP & cost structure

Projected per capita OUTPUT ‘OUTPUT D53:P61
cost, all ben. and total

Projected PAYG cost OUTPUT ‘OUTPUT D30:P30

rate
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Annex E

EXCEL model worksheets - HCFM

1. Universal Coverage Scheme (EXCEL fitCF Model CSMBS..............
a) Model settingssheet ‘CONFIG’
b) Input sheets:

- Base year expenditurerorksheet ‘INPUT expenditure’
- Base year utilization dataorksheet 'INPUT utilization’
c) Assumptionsworksheet ‘ASSUMPTIONS’
d) Resultsworksheet ‘OUTPUT’

2. Social Security Scheme (EXCEL fildCF Model UC)............cccvvneen.
a) Model settingssheet ‘CONFIG’
b) Input sheets:

- Base year expenditurerorksheet ‘INPUT expenditure’
- Base year cost structure dataarksheetiNPUT unit cost’
- Base year utilization dataorksheet 'INPUT utilization’
c) Assumptionsworksheet ‘ASSUMPTIONS’
d) Resultsworksheet ‘OUTPUT’

a) Model settingssheet ‘CONFIG’

b) Input sheets:
- Base year expenditurerorksheet ‘INPUT expenditure’
- Base year utilization dataiorksheet 'INPUT unit cost’
- Base year utilization dataiorksheet 'INPUT utilization’

c) Assumptionsworksheet ‘ASSUMPTIONS’

d) Resultsworksheet ‘OUTPUT’
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Uniform increase (%) ¢

Uniform increase (%) ¢

STEP 1: Select base year for projections:

Use DRG base-rate (cost/ARW)

A
h 4

CSMBS Health Care Financing Model

MODEL CONFIGURATION

STEP 2: Set projection horizon (end/target year):

STEP 3: Select method for projecting OP utilization rates:

STEP 4: Select method for projecting IP utilization rate :

STEP 5: Select method for projecting IP expenditure:

Choose settings for expenditure projection:

2007

<

Go to sheet 'INPUT expenditure' and enter base year expenditure data

2020

4>

Use CMI by age/sex & uniform change

A
h 4

Determine with Factor Model

A
h 4

Go to sheet 'OUTPUT' for viewing projection results

STEP 7: Select method for setting cost increase :

Go to sheets 'CovPop M/F' and insert scheme coverage for projection period

Go to sheet 'INPUT assumptions' to enter assumptions on OP utilization rates

Go to sheet 'INPUT assumptions' to enter assumptions on IP utilization rates

Go to sheet 'INPUT utilization' to enter DRG-related base-year data

STEP 6: Select method for projecting the DRG case-mix index :

Go to sheet 'INPUT assumptions' and enter assumptions on CMI increase

Go to sheet 'INPUT assumptions' and insert assumptions for Factor Model

STEP 8: Print settings and projection results:
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INPUT SHEET 1: BASE YEAR EXPENDITURE DATA AND COST STRUCTURE, CSMBS

Data for the fiscal year: 2007 |
Expenditure/budget by benefit item Male Female shareo  fmale Total
1) Outpatient care (total 14,059,620,656 16,772,880,783 45.6% 30,832,501,439
Medical checkups 727,002,176 587,934,312 1,314,936,488
Hemodialysis 700,810,000 689,430,000 50.4% 1,391,460,000
High cost cancer drugs - - -
Medical instruments - - -
HIV/AIDS - - -
General outpatient care 12,631,808,480 15,495,516,471 28,127,324,951
Other benefit OP (if any) - - -
2) Inpatient care (total 7,730,318,976 7,918,231,024 49.4% 15,648,550,000
Room and board 1,036,050,956 1,171,650,057 2,207,701,013
Medical instruments 691,754,727 695,231,526 1,386,986,254
Per diems for non acute and subacute care -
General inpatient care (DRG) 6,002,513,293 6,051,349,441 49.8% 12,053,862,733
Other benefit IP (if any) - - -
SUBTOTAL 21,789,939,633 24,691,111,806 46.9% 46,481,051,439
Administration cost 35,000,000
Other cost (if any) -
TOTAL EXPENDITURE 46,516,051,439
Composition of cost
- Outpatient care Inpatient care

Cost factors (from billing data)

Amount share in total Amount share in total
Service charges 1,363,802,525 4.8% 4,104,340,261 34.1%
Essential drugs given 11,089,341,999 39.4% 2,310,725,486 19.2%
Non essential drugs 7,647,686,356 27.2% 2,310,725,486 19.2%
Medical consumables & laboratory 6,489,070,209 23.1% 3,326,866,114 27.6%
Other cost 1,537,423,861 5.5% - 0.0%
TOTAL 28,127,324,951 100.0% 12,053,862,733 100.0%
Daily allowances (per diems)
Acute care 600

Non-acute and sub-acute care
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INPUT SHEET 2: BASE YEAR DATA BENEFIT UTILIZATION, C SMBS

UTILIZATION DATA 2007 Male Female total % male
Outpatient contacts (total) 8,391,722 11,608,278 20,000,000 | 42.0%
Annual checkups 873,707 580,253 1,453,960
Hemodialysis (OP) visits 347,756 378,331 726,087
HIV/AIDS - - 0
Other benefit OP (if any) - - 0
General OP contacts (GOP) 7,170,259 10,649,694 17,819,953
Total admissions (IP) 313,191 380,015 693,206
Adjusted relative weights (ARWS) 423,883 449,506 873,388
Hospital days (total) 2,158,984 2,327,384 4,486,368
Days of non-acute care
GORP utilization rate (contacts/pers/year) 4.131 5.253 4.716
GIP utilization rate (adm/per/year) 0.154 0.172 0.163
Case-mix index (ARWSs per adm.) 1.353 1.183 1.260
Base-year utilization rates and case-mix index by a  ge/sex cohort
Utilization rates
Case-mix index
Age OP IP
M F M F M F
0 4.374 5.215 0.519 0.408 0.756 0.802
1 3.321 3.595 0.361 0.268 0.500 0.469
2 2.781 2.807 0.263 0.202 0.494 0.476
3 2.355 2.227 0.176 0.151 0.521 0.497
4 2.024 1.813 0.128 0.104 0.543 0.525
5 1.767 1.526 0.098 0.079 0.629 0.539
6 1.566 1.334 0.092 0.073 0.559 0.577
7 1.408 1.207 0.080 0.066 0.610 0.628
8 1.280 1.121 0.065 0.048 0.559 0.570
9 1.171 1.057 0.067 0.051 0.620 0.531
10 1.073 1.000 0.066 0.054 0.564 0.596
11 0.981 0.941 0.061 0.049 0.694 0.673
12 0.890 0.873 0.055 0.042 0.636 0.747
13 0.799 0.798 0.050 0.041 0.782 0.715
14 0.709 0.718 0.055 0.043 0.874 0.790
15 0.624 0.643 0.051 0.046 0.944 0.747
16 0.549 0.585 0.057 0.059 1.062 0.751
17 0.491 0.565 0.057 0.066 1.066 0.658
18 0.461 0.603 0.054 0.066 1.081 0.715
19 0.470 0.729 0.049 0.064 1.167 0.783
20 0.533 0.974 0.139 0.287 1.347 0.637
21 0.858 2.183 0.066 0.216 0.923 0.745
22 1.019 2.422 0.052 0.195 1.236 0.744
23 1.150 2.599 0.057 0.226 1.278 0.719
24 1.253 2.725 0.062 0.212 1.017 0.771
25 1.332 2.808 0.065 0.229 1.103 0.761
26 1.391 2.857 0.054 0.206 1.126 0.779
27 1.434 2.878 0.058 0.226 1.320 0.791
28 1.463 2.879 0.053 0.221 1.110 0.808
29 1.482 2.865 0.056 0.218 1.069 0.814
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INPUT SHEET 3: ASSUMPTIONS AND UNIT COST FACTOR MOD EL

Fill-in only cells highlighted in grey where necess ary

ASSUMPTIONS ON OP & IP CARE 2008 2009 2010 2011 2012

a) Specify increase of utilization rates for OP/IP care (if uniform increase assumed)

OP care (contacts/person) 2% 1% 1% 1% 1%
IP care (admissions/person) 4% 1% 1% 1% 1%
b) Specify annual increase of case-mix index (if un___iform increase)

DRG case-mix index (ARWs/admission) -1.59% 2.0% 2.0% 2.0% 2.0%
c) Specify assumption on unit cost increase for OP and IP care (SEE FACTOR MODEL)

Rate of OP unit cost increase See below: Factor Model

Rate of IP unit cost increase (Cost/ARW) See below: Factor Model

Economic Benchmark Variables (from economic and lab our force module)

CPl increase 6.9% 5.8% 4.7% 3.6% 2.5%
Average labour cost increase (employees) 8.0% 7.5% 7.8% 6.7% 5.6%
Labour cost increase in public sector 11.0% 6.0% 6.0% 6.0% 6.0%
FACTOR MODEL FOR OP/IP UNIT COST

a) Specify unit cost increase/decrease of input fac _ tors

Service charges 0.0% 0.0% 0.0% 6.0% 6.0%
Essential drugs 2.5% 2.5% 2.5% 2.5% 2.5%
Non-essential drugs 10.0% 7.8% 6.7% 5.6% 4.5%
Medical consumables & laboratory 0.0% 0.0% 0.0% 3.6% 2.5%
Other cost Assume CPI 6.9% 5.8% 4.7% 3.6% 2.5%
b) Specify assumed change of input intensity for OP cost factors (volume change of input factors per O P contact)

Service charges 0.0% 0.0% 0.0% 0.0% 0.0%
Essential drugs 21.0% 10.0% 5.0% 2.5% 1.0%
Non-essential drugs 35.5% 25.0% 10.0% 5.0% 2.5%
Medical consumables & laboratory 11.0% 7.5% 5.0% 2.5% 1.0%
Other cost 4.0% 0.0% 0.0% 0.0% 0.0%
c) Specify assumed change of Input intensity for IP cost factors (volume change of input factors per a dmission or per ARW respectively
Service charges 0.0% 0.0% 0.0% 0.0% 0.0%
Essential drugs 0.0% 1.0% 1.0% 1.0% 1.0%
Non-essential drugs 0.0% 1.0% 1.0% 1.0% 1.0%
Medical consumables & laboratory 0.0% 1.0% 1.0% 1.0% 1.0%
Other cost 0.0% 0.0% 0.0% 0.0% 0.0%
OP input factor cost increase/decrease (combined ef  fect of change in price and input intensity of cost factors)

Service charges 0.0% 0.0% 0.0% 6.0% 6.0%
Essential drugs 24.0% 12.8% 7.6% 5.1% 3.5%
Non-essential drugs 49.1% 34.8% 17.4% 10.9% 7.1%
Medical consumables & laboratory 11.0% 7.5% 5.0% 6.2% 3.5%
Other cost 11.2% 5.8% 4.7% 3.6% 2.5%
IP input factor cost increase/decrease (combined ef  fect of change in price and input intensity of cost factors)

Service charges 0.0% 0.0% 6.0% 6.0%
Essential drugs 3.5% 3.5% 3.5% 3.5%
Non essential drugs 8.9% 7.8% 6.7% 5.5%
Medical consumables & laboratory 1.0% 1.0% 4.6% 3.5%
Other cost 5.8% 4.7% 3.6% 2.5%
Aggregate rate of cost increase/decrease

OP unit cost 26.0% 17.9% 10.3% 7.5% 5.0%
IP unit cost increase (Cost/ARW) 0.0% 4.4% 4.1% 4.8% 4.2%
ASSUMPTIONS FOR OTHER BENEFITS

a) Specify assumed rate of unit cost increase/decre ase for other benefits

Annual checkups 0.0% 0.0% 0.0% 10.0% 2.5%
Hemodialysis 0.0% 0.0% 0.0% 10.0% 2.5%

High cost cancer drugs
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HCF MODEL CSMBS: EXPENDITURE PROJECTION

BASE YEAR|PROJECTION
1 2 3 4 5

BENEFIT EXPENDITURE (mio THB) 2007 2008 2009 2010 2011 2012

Outpatient care 30,832.50 38,803.34 46,355.96 52,042.53 57,384.90 61,633.51
Annual checkups 1,314.94 1,334.57 1,354.89 1,376.40 1,538.11 1,603.43
Hemodialysis 1,391.46 1,754.05 2,020.44 2,227.52 2,5682.47 2,715.71
High cost cancer drugs - - - - - -
Medical instruments OP - - - - - -
HIV/AIDS (drugs & diagnostics) - - - - - -
General OP care 28,127.32 35,714.71 42,980.64 48,438.61 53,264.32 57,314.38
Other benefit OP (if any) - - - - - -

Inpatient care 15,648.55 16,101.14 17,259.19 18,479.07 20,376.15 22,059.14
Room and board (per diems) 2,207.70 2,308.96 2,347.44 2,387.73 2,716.65 2,885.05
Medical instruments IP 1,386.99 1,386.99 1,440.98 1,496.80 1,710.44 1,820.38
Non actue and sub-acute care (per diems) - - - - - -
General inpatient care (DRG payments) 12,053.86 12,405.20 13,470.78 14,594.54 15,949.06 17,353.71
Other benefit IP (if any) - - - - - -

TOTAL BENEFIT EXPENDITURE 46,481.05 54,904.48 63,615.15 70,521.59 77,761.05 83,692.65

Administration cost 35.00 37.10 39.33 41.69 44.19 46.84

Other cost - - - - - -

TOTAL EXPENDITURE 46,516.05 54,941.58 63,654.48 70,563.28 77,805.24 83,739.49

Increase (% p.a.) 18.1% 15.9% 10.9% 10.3% 7.6%

% of GDP. 0.55% 0.58% 0.60% 0.61% 0.63% 0.63%

PAYG cost ratio

Benefit expenditure 10.1% 10.6% 11.4% 11.8% 12.1% 12.2%

Insurable earnings and pensions (mio THB, estimate) 460,349 516,087 555,672 597,146 641,249 688,647

COVERAGE

Registered persons 4,241,076 4,276,991 4,283,944 4,293,656 4,309,804 4,334,924
Male 2,031,245 2,039,956 2,043,310 2,047,981 2,055,596 2,067,426
Female 2,209,831 2,237,035 2,240,634 2,245,676 2,254,208 2,267,498

UTILIZATION

Outpatient visits 20,000,000 | _20,785,333 21,323,659 _ 21,855,979 _ 22,382,312 _ 22,926,509

Annual checkups 1,453,960 1,477,322 1,500,874 1,524,887 1,550,093 1,576,968

Hemodialysis cases 726,087 915,295 1,054,300 1,162,359 1,225,067 1,256,852

General OP contacts 17,819,953 | 18,392,717 18,768,486 19,168,733 19,607,152 20,092,689

IP admissions 693,206 725,000 737,082 749,733 763,923 779,848

IP adjusted relative DRG weights (ARWS) 873,388 898,845 935,353 973,789 1,015,423 1,060,479

Total hospital days 4,486,368 4,692,136 4,770,329 4,852,205 4,944,044 5,047,105

GOP contacts/person (avg) 4.20 4.30 4.38 4.46 4.55 4.64

IP admissions/person (avg) 0.163 0.170 0.172 0.175 0.177 0.180

Average case-mix index (ARWs/adm) 1.260 1.240 1.269 1.299 1.329 1.360

Length of stay (Hdays per admission) 6.472 6.472 6.472 6.472 6.472 6.472

COST PER CAPITA (THB per person)

Outpatient care (total) 6,942.2 8,662.5 10,349.2 11,602.0 12,715.8 13,591.4
Annual medical checkups 310.0 312.0 316.3 320.6 356.9 369.9
Hemodialysis 0.0 0.0 0.0 0.0 0.0 0.0
General OP care 6,632.1 8,350.4 10,033.0 11,281.4 12,358.9 13,2215

Inpatient care 3,689.8 3,764.6 4,028.8 4,303.8 4,727.9 5,088.7

Other benefits - - - - - -

SUBTOTAL 10,631.9 12,427.1 14,378.0 15,905.8 17,443.6 18,680.1

Administration cost 0.0 0.0 0.0 0.0 0.0 0.0

TOTAL 10,631.9 12,427.1 14,378.0 15,905.8 17,443.6 18,680.1

COST STRUCTURE 2007 2008 2009 2010 2011 2012

Unit cost OP (cost/contact) 1,541.6 1,941.8 2,290.0 2,527.0 2,716.6 2,852.5
Service charges 74.7 74.7 74.7 74.7 79.2 84.0
Essential drugs given 607.8 753.8 849.9 914.7 961.0 994.9
Non essential drugs 419.2 624.8 841.9 988.1 1,095.6 1,1735
Medical consumables & laboratory 355.7 394.8 424.4 445.6 473.2 489.9
Other cost 84.3 93.7 99.1 103.8 107.5 110.2

Unit cost OP composition (%) 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
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Endogenous (from expenditure) H

Uniform increase (in % p.a.) H

Uniform increase (in % p.a.) H

Use DRG base-rate (cost/ARW) H

Use CMI by age/sex & uniform change H

Determine with Factor Model H
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INPUT SHEET 1: BASE YEAR EXPENDITURE DATA - UC

Fill-in cells highlighted in grey where required

Data for the fiscal year: | 2007
Expenditure/budget by benefit item Male Female Do male T otal
Outpatient care 14,004,085,613 16,954,219,573 45.2% 30,958,305,186
Inpatient care 17,139,910,642 20,750,644,958 45.2% 37,890,555,600
Prevention and promotion (PP) 3,999,173,724 7,427,036,916 35.0% 11,426,210,640
Pregnancy PP programme - 1,450,947,252 1,450,947,252
Other PP activities 3,999,173,724 5,976,089,664 9,975,263,388
Emergency medical transportation 230,330,000 230,330,000 50.0% 460,660,000
Disability care (medical instruments) 92,132,000 92,132,000 50.0% 184,264,000
Capital replacement cost 3,283,354,150 3,283,354,150 50.0% 6,566,708,300
Compensation for malpractice 12,207,490 12,207,490 50.0% 24,414,980
Care for non-registered -
Other benefits 1 -
Other benefits 2 -
SUBTOTAL 1 38,761,193,619 48,749,925,087 44.3% 87,511,118,706
HIV/AIDS 1,927,800,000 1,927,800,000 3,855,600,000
Chronic Renal Failure - - -
Other -
SUBTOTAL 2 40,688,993,619 50,677,725,087 44.5% 91,366,718,706
Administration cost 811,200,000
GRAND TOTAL 92,177,918,706
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INPUT SHEET 2: BASE YEAR UNIT COST AND COST STRUCTU RE - UC

Fill-in cells highlighted in grey where required

INPUT data for the fiscal year:

2007

a) Proceed to next step

OPD

IPD*

|For unit cost, see result in sheet 'OUTPUT"

270

8,500

*Average cost per admission or per ARW, see settings STEP 6

b) Specify cost structure for OP care

COST STRUCTURE FOR GENERAL OP CARE

Component Share in total cost* OP unit cost break-up
Labour cost 48.6% 125.9
Labour cost P 27.4% 71.1
Labour cost T 5.1% 13.3
Labour cost S 16.0% 41.4
Pharmaceuticals 19.0% 49.3
Medical consumables 10.0% 25.8
Other cost 22.5% 58.3
TOTAL 100.0% 259.4

*Based on aggregate accounting data

c) Specify cost structure for |IP care

COST STRUCTURE FOR GENERAL IP CARE

Component Share in total cost* IP unit cost break-up
Labour cost 48.6% 4156.3
Labour cost P 27.4% 2348.0
Labour cost T 5.1% 440.4
Labour cost S 16.0% 1367.9
Pharmaceuticals 19.0% 1628.0
Medical consumables 10.0% 852.5
Other cost 22.5% 1922.8
TOTAL 100.0% 8,559.6

*Based on aggregate accounting data
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INPUT SHEET 3: BASE YEAR UTILIZATION DATA - UC

UTILIZATION DATA 2007 male female total
Nr. of outpatient contacts 58,814,506 60,549,685 119,364,191
Chronic renal failure
Other OP contacts
Nr. of admissions (IP) 2,175,994 2,635,613 4,811,607
Nr. of hospital days 9,342,678 9,249,845 18,592,523
Total adjusted relative weights (ARWS) 2,216,994 2,209,684 4,426,679
Case-mix index (ARWs per adm.) 1.033 0.850 0.920
Average GOP utilization rate (cont/pers) 2.555 2.555 2.555
Average GIP utilization rate (adm/pers.) 0.095 0.111 0.103

Base-year utilization rates and case-mix index by a

ge/sex cohort

Utilization rates o
Age oP s Case-mix index
M F M F M F
0 4.374 5.215 0.519 0.408 0.756 0.802
1 3.321 3.595 0.361 0.268 0.500 0.469
2 2.781 2.807 0.263 0.202 0.494 0.476
3 2.355 2.227 0.176 0.151 0.521 0.497
4 2.024 1.813 0.128 0.104 0.543 0.525
5 1.767 1.526 0.098 0.079 0.629 0.539
6 1.566 1.334 0.092 0.073 0.559 0.577
7 1.408 1.207 0.080 0.066 0.610 0.628
8 1.280 1.121 0.065 0.048 0.559 0.570
9 1.171 1.057 0.067 0.051 0.620 0.531
10 1.073 1.000 0.066 0.054 0.564 0.596
11 0.981 0.941 0.061 0.049 0.694 0.673
12 0.890 0.873 0.055 0.042 0.636 0.747
13 0.799 0.798 0.050 0.041 0.782 0.715
14 0.709 0.718 0.055 0.043 0.874 0.790
15 0.624 0.643 0.051 0.046 0.944 0.747
16 0.549 0.585 0.057 0.059 1.062 0.751
17 0.491 0.565 0.057 0.066 1.066 0.658
18 0.461 0.603 0.054 0.066 1.081 0.715
19 0.470 0.729 0.049 0.064 1.167 0.783
20 0.533 0.974 0.139 0.287 1.347 0.637
21 0.858 2.183 0.066 0.216 0.923 0.745
22 1.019 2.422 0.052 0.195 1.236 0.744
23 1.150 2.599 0.057 0.226 1.278 0.719
24 1.253 2.725 0.062 0.212 1.017 0.771
25 1.332 2.808 0.065 0.229 1.103 0.761
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UC HCFMODEL INPUT SHEET: ASSUMPTIONS AND UNIT COST FACTOR MODEL

Fill-in only cells highlighted in grey where necess ary

[ 2008 2009 2010 2011 2012 2013 2014 2015

1. Assumptions for OP and IP

Specify rate of increase of age-specific utilizatio n rates for general OP care

Assumed annual increase of utilization rate for O 2% 2% 2% 2% 2% 2% 2% 2%
Specify increase of utilization rate for IP care

Assumed annual increase of utilization rate for IP 2% 2% 2% 2% 2% 2% 2% 2%
Specify annual increase of case-mix index per admis __sion

DRG case-mix index (ARWs/admission) 2% 2% 2% 2% 2% 2% 2% 2%
Proceed to FACTOR MODEL below

Rate of GOP unit cost increase GO TO Factor Model % 7% % 7% % % 7% %
Rate of IP unit cost increase (cost/adm) Go TO Factor Model 7% 7% 7% 7% 7% 7% 7% 7%
Economic Benchmark Variables (from economic and lab our force module)

CPl increase 5,0% 4,0% 3,5% 3,0% 2,5% 2,5% 2,5% 2,5%
Average labour cost increase (employees) 6,4% 5,1% 5,1% 5,0% 5,0% 5,0% 4,9% 4,8%
Labour cost increase in public sector 9,3% 7,5% 7,4% 7,3% 7,3% 7,2% 7.2% 7,1%
2. FACTOR MODEL FOR OP & IP UNIT COST

| Specify unit cost increase of input factors

Labour cost (P) 6% 6% 6% 6% 6% 6% 6% 6%
Labour cost (T) 6% 6% 6% 6% 6% 6% 6% 6%
Labour cost (S) 6% 6% 6% 6% 6% 6% 6% 6%
Drugs 6% 6% 6% 6% 5% 5% 5% 5%
Medical consumables 5% 5% 5% 5% 4% 4% 4% 4%
Other cost (use CPI?) 4% 4% 4% 4% 3% 3% 3% 3%
Specify assumed change of input intensity for OP co st factors (volume change of input factors per OP ¢ ontact)

Labour cost (P) See supply side module 2% 2% 2% 2% 2% 2% 2% 2%
Labour cost (T) 2% 2% 2% 2% 2% 2% 2% 2%
Labour cost (S) 2% 2% 2% 2% 2% 2% 2% 2%
Drugs 1% 1% 1% 1% 1% 1% 1% 1%
Medical consumables 1% 1% 1% 1% 1% 1% 1% 1%
Other cost 0% 0% 0% 0% 0% 0% 0% 0%
Specify assumed change of Input intensity for IP co st factors (volume change of input factors per admi ssion or per ARW respectively)

Labour cost (P) See supply side module 2% 2% 2% 2% 2% 2% 2% 2%
Labour cost (T) 2% 2% 2% 2% 2% 2% 2% 2%
Labour cost (S) 2% 2% 2% 2% 2% 2% 2% 2%
Drugs 1% 1% 1% 1% 1% 1% 1% 1%
Medical consumables 1% 1% 1% 1% 1% 1% 1% 1%
Other cost 0% 0% 0% 0% 0% 0% 0% 0%
OP input factor cost increase (combined effect of ¢ hange in price and input intensity of cost factors)

Labour cost (P) 8% 8% 8% 8% 8% 8% 8% 8%
Labour cost (T) 8% 8% 8% 8% 8% 8% 8% 8%
Labour cost (S) 8% 8% 8% 8% 8% 8% 8% 8%
Drugs 7% 7% 7% 7% 7% 6% 6% 6%
Medical consumables 6% 6% 6% 6% 5% 5% 5% 5%
Other cost 4% 4% 4% 4% 3% 3% 3% 3%
IP input factor cost increase (combined effect of ¢ hange in price and input intensity of cost factors)

Labour cost (P) 8% 8% 8% 8% 8% 8% 8% 8%
Labour cost (T) 8% 8% 8% 8% 8% 8% 8% 8%
Labour cost (S) 8% 8% 8% 8% 8% 8% 8% 8%
Drugs 7% 7% 7% 7% 7% 6% 6% 6%
Medical consumables 6% 6% 6% 6% 5% 5% 5% 5%
Other cost 4% 4% 4% 4% 3% 3% 3% 3%
Aggregate rate of cost increase

OP unit cost 7% 7% 7% 7% 7% 7% 6% 6%
IP_unit cost increase (cost/adm) 7% 7% 7% 7% 7% 7% 6% 6%
3. OTHER BENEFITS AND PROGRAMMES

Specify unit cost increase for other benefits/progr ammes (in % p.a.)

Disease prevention and health promotion (P & P) 5% 5% 5% 5% 5% 5% 5% 5%
Emergency transportation and paramedics 5% 5% 5% 5% 5% 5% 5% 5%
Disability care (prosthesis) 5% 5% 5% 5% 5% 5% 5% 5%
Compensation malpractice 5% 5% 5% 5% 5% 5% 5% 5%
Care for the non-registered 5% 5% 5% 5% 5% 5% 5% 5%
HIV/AIDS 5% 5% 5% 5% 5% 5% 5% 5%
Chronic Renal Failure 5% 5% 5% 5% 5% 5% 5% 5%
Other benefit 1 0% 0% 0% 0% 0% 0% 0% 0%
Other benefit 2 0% 0% 0% 0% 0% 0% 0% 0%
Specify utilisation rate increase for other benefit s/programmes (in % p.a.)

Disease prevention and health promotion (P & P) 5% 5% 5% 5% 5% 5% 5% 5%
Emergency transportation and paramedics 5% 5% 5% 5% 5% 5% 5% 5%
Disability care (prosthesis) 5% 5% 5% 5% 5% 5% 5% 5%
Compensation malpractice 5% 5% 5% 5% 5% 5% 5% 5%
Care for the non-registered 5% 5% 5% 5% 5% 5% 5% 5%
HIV/AIDS 5% 5% 5% 5% 5% 5% 5% 5%
Chronic Renal Failure 5% 5% 5% 5% 5% 5% 5% 5%
Other benefit 1 0% 0% 0% 0% 0% 0% 0% 0%
Other benefit 2 0% 0% 0% 0% 0% 0% 0% 0%
Aggregate rate of cost increase for other benefits/ programmes (price and volume, in % p.a.)

Disease prevention and health promotion (P & P) 10% 10% 10% 10% 10% 10% 10% 10%
Emergency transportation and paramedics 10% 10% 10% 10% 10% 10% 10% 10%
Disability care (prosthesis) 10% 10% 10% 10% 10% 10% 10% 10%
Compensation malpractice 10% 10% 10% 10% 10% 10% 10% 10%
Care for non-registered 10% 10% 10% 10% 10% 10% 10% 10%
HIV/AIDS 10% 10% 10% 10% 10% 10% 10% 10%
Chronic Renal Failure 10% 10% 10% 10% 10% 10% 10% 10%
Other benefit 1 0% 0% 0% 0% 0% 0% 0% 0%
Other benefit 2 0% 0% 0% 0% 0% 0% 0% 0%
Specify rate of increase for other budget lines

Administration cost 10% 10% 10% 10% 10% 10% 10% 10%

ILO-EU-Thailand-R39-Report7A



HCF MODEL UC: PROJECTION RESULTS

BASE YEAR [PROJECTION
1 2 3 4 5 6
BENEFIT EXPENDITURE (mio THB) 2007 2008 2009 2010 2011 2012 2013
Outpatient care benefits 30958,31 33978,04 37 408,62 41182,59 45 324,20 49 842,97 54 791,55
Inpatient care benefits 37 890,56 39 326,71 44 121,40 49 585,51 55812,11 62 832,34 70 737,30
Prevention and promotion (PP) 9 975,26 11 095,73 12 362,53 13 798,95 15381,94 17 157,30 19 116,13
Emergency medical care (paramedics) 460,66 507,88 559,94 617,33 680,60 750,37 827,28
Disability care (prosthesis) 184,26 203,15 223,97 246,93 272,24 300,15 330,91
Capital replacement cost 6 566,71 6 330,04 7041,94 784253 8738,87 9 737,45 10 848,37
Compensation malpractice 24,41 26,92 29,68 32,72 36,07 39,77 43,85
Care for non-registered - - - - - - -
Other benefits 1 - - - - - - -
Other benefits 1 - - - - - - -
SUBTOTAL 86 060,17 91 468,46 101 748,07 113 306,56 126 246,03 140 660,34 156 695,40
HIV/AIDS 3 855,60 4 250,80 4 686,51 5166,87 5 696,48 6 280,37 6 924,10
Chronic Renal Failure - - - - - - -
Other - - - - - - -
TOTAL BENEFIT EXPENDITURE 8991577 95 719,26 106 434,58 118 473,43 13194251 146 940,71 163 619,50
Administration cost 811,20, 892,32 981,55 1079,71 1187,68 1306,45 1437,09
TOTAL EXPENDITURE 90 726,97 96 611,58 107 416,13 119 553,14 133 130,19 148 247,15 165 056,59
COVERAGE
Registered persons 46 672 434 46 693 793 46 744 647 46 792 685 46 827 540 46 822 717 46 796 680
Male 22 996 982 22974 343 22 950 757 22926 514 22 895 828 22 845 399 22784 758
Female 23 675 452 23719 450 23793 890 23866 170 23931712 23977 318 24011922
UTILIZATION
General OP visits 115566 973 | 118793153 122463884 126328703 130367024 134516379 138831921
IP admissions 4442 611 4527 981 4 639 356 4759 573 4 889 314 5023 362 5162 379
IP adjusted relative DRG weights (ARWSs) 4142 936 4 318 485 4 536 661 4777 426 5042 162 5 326 049 5629 567
Total hospital days 18 592 523 18 949 800 19415912 19 919 022 20461 995 21 022 991 21 604 786
OP contacts/person (avg) 2,48 2,54 2,62 2,70 2,78 2,87 2,97
IP admissions/person (avg) 0,095 0,097 0,099 0,102 0,104 0,107 0,110
Average case-mix index (ARWs/adm) 0,933 0,954 0,978 1,004 1,031 1,060 1,090
Length of stay (Hdays per admission) 4,185 4,185 4,185 4,185 4,185 4,185 4,185
COST PER CAPITA (THB per person)
Outpatient care 663,3 727,7 800,3 880,1 967,9 1064,5 1170,8
Chronic Renal Failure
General Outpatient Care
Inpatient care 811,8 842,2 9439 1059,7 11919 13419 15116
Prevention and promotion (PP) 213,7 237,6 264,5 294,9 328,5 366,4 408,5
Emergency medical care 9,9 10,9 12,0 13,2 14,5 16,0 17,7
Disability care (prosthesis) 3,9 4.4 4,8 53 5,8 6,4 71
Capital replacement cost 140,7 135,6 150,6 167,6 186,6 208,0 231,8
Compensation for malpractice 0,5 0,6 0,6 0,7 0,8 0,8 0,9
Care for non-registered - - - - - - -
Other benefits 1 - - - - - - -
Other benefits 1 - - - - - - -
SUBTOTAL 18439 1958,9 2176,7 24215 2696,0 3004,1 33484
HIV/Aids 82,6 91,0 100,3 1104 121,6 1341 148,0
Other expenditure - - - - - - -
TOTAL (excl. admin cost) 1926,5 20499 22769 25319 28176 3138,2 3496,4
UNIT COST STRUCTURE 2007 2008 2009 2010 2011 2012 2013
Unit cost OP (cost/contact) 267,9 286,0 305,5 326,0 347,7 370,5 394,7
Labour cost 120,5 130,3 1409 1524 164,7 1781 192,6
Labout P 53,6 57,9 62,6 67,7 732 79,2 85,6
Labour T 40,2 43,4 47,0 50,8 54,9 59,4 64,2
Labour S 26,8 29,0 31,3 33,9 36,6 39,6 42,8
Drugs 53,6 57,4 614 65,6 70,0 74,6 79,3
Medical consumables 40,2 42,6 45,2 47,8 50,6 53,3 56,2
Other cost 536 557 579 60,2 62,3 64,5 66,6
Unit cost OP composition (%) 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 100,0%
Labour cost 45,0% 45,6% 46,1% 46,7% 47.4% 48.1% 48.8%
Labout P 20,0% 20,3% 20,5% 20,8% 21,1% 21,4% 21,7%
Labour T 15,0% 15,2% 15,4% 15,6% 15,8% 16,0% 16,3%
Labour S 10,0% 10,1% 10,3% 10,4% 10,5% 10,7% 10,8%
Drugs 20,0% 20,1% 20,1% 20,1% 20,1% 20,1% 20,1%
Medical consumables 15,0% 14,9% 14,8% 14,7% 14,5% 14,4% 14.2%
Other cost 20,0% 19,5% 19,0% 18,5% 17.9% 17.4% 16,9%
Unit cost IP (cost per admission) 8528,9 9 106,6 97255 10 379,1 11 069,1 11797,2 12 565,3
Labour cost 3838.0 4149.6 4486.,6 4850,9 52448 5670,7 6131,1
Labout P 1705,8 18443 1994,0 2156,0 2331,0 2520,3 2725,0
Labour T 1279,3 1383,2 1495,5 1617,0 1748,3 1890,2 2043,7
Labour S 852,9 922,1 997,0 1078,0 1165,5 1260,2 1362,5
Drugs 1705.8 1826,2 1955,1 2089.,6 22294 23745 25247
Medical consumables 1279,3 1356,7 1438.8 1523,2 1609.8 1698,3 1788.,6
Other cost 1705.8 1774.0 1845.0 19154 19851 2053,6 21209
Unit cost IP composition (%) 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 100,0%
Labour cost 45,0% 45,6% 46,1% 46,7% 47.4% 48.1% 48.8%
Labout P 20,0% 20,3% 20,5% 20,8% 21,1% 21,4% 21,7%
Labour T 15,0% 15,2% 15,4% 15,6% 15,8% 16,0% 16,3%
Labour S 10,0% 10,1% 10,3% 10,4% 10,5% 10,7% 10,8%
Drugs 20,0% 20,1% 20,1% 20,1% 20,1% 20,1% 20,1%
Medical consumables 15,0% 14,9% 14,8% 14,7% 14,5% 14,4% 14.2%
Other cost 20,0% 19,5% 19,0% 18,5% 17,9% 17.4% 16,9%
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SSS Health Care Financing Model
MODEL CONFIGURATION

Choose settings for expenditure projections:

STEP 1: Select base year for projections: 2007

<

Go to sheet 'INPUT expenditure' and enter base year expenditure data

STEP 2: Set projection horizon (end/target year): 2020

<

Go to sheets 'CovPop M/F' and insert scheme coverage for projection period

STEP 3: Select method for setting base year unit cost for OP/IP:

Endogenous (from expenditure) ¢

Proceed to step 4

STEP 4: Select method for projecting OP utilization rates:

Uniform increase (in % p.a.) ¢

Go to sheet 'INPUT assumptions' to enter assumptions on OP utilization rates

STEP 5: Select method for projecting IP utilization rate :

Uniform increase (in % p.a.) ¢

Go to sheet 'INPUT assumptions' to enter assumptions on IP utilization rates

STEP 6: Select method for projecting IP expenditure:

Use DRG base-rate (cost/ARW) ¢

Go to sheet 'INPUT utilization' to enter DRG-related base-year data

STEP 7: Select method for projecting the DRG case-mix index :

Use CMI by age/sex & uniform change ¢

Go to sheet 'INPUT assumptions' and enter assumptions on CMI increase

STEP 8: Select method for setting cost increase :

Determine with Factor Model ¢

Go to sheet 'INPUT assumptions' and insert assumptions for Factor Model

Go to sheet 'OUTPUT for viewing projection results

STEP 9: Print settings and projection results:
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INPUT SHEET 1: BASE YEAR EXPENDITURE DATA - SSS

Fill-in cells highlighted in grey where required

Data for the calendar year: 2007

Expenditure by benefit item Male Female Total share of private
General Outpatient Care (capitation) 3,902,425,281 4,691,729,377 8,594,154,658 55.0%
General Inpatient Care (capitation) 3,315,959,109 2,788,286,538 6,104,245,647 60.0%
Subtotal Capitation 7,218,384,390 7,480,015,915 14,698,400,305

High cost special services 175,924,547 157,957,623 333,882,169

Accident 117,120,119 30,015,330 147,135,448

Emergency 101,107,606 104,953,262 206,060,869

Medical Instruments 13,264,014 8,044,798 21,308,813

Hemodialysis 258,199,800 156,519,000 414,718,800

Chronic peritoneal dialysis 1,766,327 791,130 2,557,457

Renal failure drugs 46,438,536 28,861,896 75,300,432

HIV/AIDS (drugs and lab.) 355,939,901 269,243,584 625,183,485

Bone marrow transplant 4,153,846 13,846,154 18,000,000

Kidney transplant 44,271,035 29,625,234 73,896,269

Cornea transplant* 292,200 93,921 386,121

Dental care 104,631,243 212,982,723 317,613,967

Artificial teeth 13,501,239 24,580,693 38,081,932

Care for nonregistered 1,723,549 2,092,805 3,816,354

Other benefits - - -

SUBTOTAL 1 8,456,718,353 8,519,624,069 16,976,342,421

Sickness cash benefits 198,624,070

Other item (?) -

SUBTOTAL 2 8,456,718,353 8,519,624,069 16,976,342,421

Administration cost 454,997,574

GRAND TOTAL 17,431,339,996

[Total Insured earnings

780,531,000,000 |
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INPUT SHEET 2: BASE YEAR UNIT COST AND COST STRUCTU RE BY HOSPITAL TYPE

Fill-in cells highlighted in grey where required
Data for the calendar year:

a) No action required here, proceed to point b)

2007

Outpatient care* Inpatient care**
Hospital type Unit cost Utilization share Unit cost** Utilization sh are
MOPH center hospitals 430 33.0% 1,630 25.0%
MOPH general hospitals
MOPH community hsopitals
Teaching (University) hospitals 720 2.5% 2,800 25.0%
Other public hospitals 510 5.3% 1,800 25.0%
Private hospitals 800 59.2% 2,750 25.0%
Weighted average (utilization-weighted) 661 100.0% 2,245 100.0%
*Cost per outpatient contact, excluding high cost
**|nsert cost per admission or cost per ARW (see settings, STEP 6), excluding high cost
b) Insert OP/IP cost structure data for all hospita | types:
COST STRUCTURE OP/IP BY HOSPITAL TYPE
MOPH HOSPITALS Cost structure (average)*
OPD Cost break-up OP IPD Cost break-up IP
Labour cost 45.0% n.a.; 45.0% n.a.
Labour cost P 15.0% n.a. 15.0% n.a.
Labour cost T 15.0% n.a. 15.0% n.a.
Labour cost S 15.0% n.a.| 15.0% n.a.
Pharmaceuticals 20.0% n.a. 20.0% n.a.
Medical consumables 15.0% n.a. 15.0% n.a.
Capital cost (depreciation) 10.0% n.a.| 10.0% n.a.
Other cost 10.0% n.a. 10.0% n.a.
TOTAL 100.0% n.a. 100.0% n.a.
*Excluding high cost care, based on accounting data
TEACHING (UNIVERSITY) HOSPITALS Cost structure (average)”
OPD Cost break-up OP IPD Cost break-up IP
Labour cost 45.0% n.a.; 45.0% n.a.
Labour cost P 15.0% n.a. 15.0% n.a.
Labour cost T 15.0% n.a. 15.0% n.a.
Labour cost S 15.0% n.a. 15.0% n.a.
Pharmaceuticals 20.0% n.a. 20.0% n.a.
Medical consumables 15.0% n.a.| 15.0% n.a.
Capital cost (depreciation) 10.0% n.a.; 10.0% n.a.
Other cost 10.0% n.a. 10.0% n.a.
TOTAL 100.0% n.a. 100.0% n.a.
*Excluding high cost care, based on accounting data
Cost structure (average)*
OTHER PUBLIC HOSPITALS OPD Cost break-up OP IPD Cost break-up IP
Labour cost 45.0% n.a. 45.0% n.a.
Labour cost P 15.0% n.a. 15.0% n.a.
Labour cost T 15.0% n.a. 15.0% n.a.
Labour cost S 15.0% n.a. 15.0% n.a.
Pharmaceuticals 20.0% n.a. 20.0% n.a.
Medical consumables 15.0% n.a.| 15.0% n.a.
Capital cost (depreciation) 10.0% n.a.; 10.0% n.a.
Other cost 10.0% n.a. 10.0% n.a.
TOTAL 100.0% n.a. 100.0% n.a.

*Excluding high cost care, based on accounting data

PDN/ATE LUACDITAI ©

Cost structure (average)*
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INPUT SHEET 3: BASE YEAR UTILIZATION DATA - SSS

Fill-in cells highlighted in grey where required

UTILIZATION DATA male female Total
BASE YEAR : 2007 male female M&F Share in %

Total outpatient contacts (excluding high cost) 12,382,865 12,382,865 24,765,729 100.0%
MOPH hospitals 3,095,716 3,095,716 6,191,432 25.0%
Teaching (University) hospitals 3,095,716 3,095,716 6,191,432 25.0%
Other public hospitals 3,095,716 3,095,716 6,191,432 25.0%
Private hospitals 3,095,716 3,095,716 6,191,432 25.0%

Total admissions (excluding high cost) 219,086 271,934 491,020 100.0%
MOPH hospitals 54,772 67,984 122,755 25.0%
Teaching (University) hospitals 54,772 67,984 122,755 25.0%
Other public hospitals 54,772 67,984 122,755 25.0%
Private hospitals 54,772 67,984 122,755 25.0%

Total adjusted relative weights (ARWS) 235,643 213,708 449,351 100.0%
MOPH hospitals 58,911 53,427 112,338 25.0%
Teaching (University) hospitals 58,911 53,427 112,338 25.0%
Other public hospitals 58,911 53,427 112,338 25.0%
Private hospitals 58,911 53,427 112,338 25.0%

Total hospital days 921,075 866,121 1,787,196

HIGH COST CARE T | e
No. of OP contacts (high cost only) -

No. of admissions (high cost only) -

REGISTERED (year average) 4,743,303 4,815,615 9,558,918 100.0%
MOPH hospitals 1,185,826 1,203,904 2,389,730 25.0%
Teaching (University) hospitals 1,185,826 1,203,904 2,389,730 25.0%
Other public hospitals 1,185,826 1,203,904 2,389,730 25.0%
Private hospitals 1,185,826 1,203,904 2,389,730 25.0%

GOP utilization rate (contacts/person) 2.611 2.571 2.591

GIP utilization rate (adm/person) 0.046 0.056 0.051

Case-mix index (ARWs per adm.) 1.076 0.786 0.915

Average LOS (Hdays/adm) 4.20 3.19 3.64

Base-year utilization rates and case-mix index bya  ge/sex cohort

Utilization rates Case-mix index
Age OP 1P
M F M F M F
0 0.000 0.000 0.000 0.000 0.000 0.000
1 0.000 0.000 0.000 0.000 0.000 0.000
2 0.000 0.000 0.000 0.000 0.000 0.000
3 0.000 0.000 0.000 0.000 0.000 0.000
4 0.000 0.000 0.000 0.000 0.000 0.000
5 0.000 0.000 0.000 0.000 0.000 0.000
6 0.000 0.000 0.000 0.000 0.000 0.000
7 0.000 0.000 0.000 0.000 0.000 0.000
8 0.000 0.000 0.000 0.000 0.000 0.000
9 0.000 0.000 0.000 0.000 0.000 0.000
10 0.000 0.000 0.000 0.000 0.000 0.000
11 0.000 0.000 0.000 0.000 0.000 0.000
12 0.000 0.000 0.000 0.000 0.000 0.000
13 0.000 0.000 0.000 0.000 0.000 0.000
14 0.000 0.000 0.000 0.000 0.000 0.000
15 0.044 0.002 0.031 0.045 0.920 0.543
16 0.063 0.074 0.036 0.057 0.921 0.580
17 0.093 0.157 0.041 0.074 1.011 0.525
18 0.134 0.237 0.044 0.067 0.996 0.565
19 0.177 0.323 0.045 0.063 0.951 0.559
20 0.229 0.407 0.047 0.072 0.955 0.558
21 0.281 0.489 0.046 0.067 0.984 0.586
22 0.337 0.563 0.045 0.066 0.958 0.590
23 0.391 0.630 0.044 0.063 0.952 0.596
24 0.447 0.698 0.043 0.060 0.950 0.600
25 0.501 0.767 0.042 0.060 0.919 0.621
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SSS HCFM INPUT SHEET - ASSUMPTIONS AND UNIT COST FACTOR MODEL

Fill-in only cells highlighted in grey where necess ary

ASSUMPTIONS OP/IP benefits 2008 2009 2010 2011 2012 2013

A. Specify increase of utilization rates for OP/IP care (if uniform increase assumed)

OP care (contacts/person) 3,0% 3,0% 3,0% 3,0% 3,0% 3,0%
1P care (admissions/person) 2,0% 2,0% 2,0% 2,0% 2,0% 2,0%
B. Specify annual increase of case-mix index (if un___iform increase)

DRG case-mix index (ARWs/admission) 5,0% 5,0% 5,0% 2,0% 2,0% 2,0%
C. Specify assumption on unit cost increase for OP and IP care

Rate of OP unit cost increase See below: Factor Model 7,0% 7,0% 7,0% 7,0% 7,0% 7,0%
Rate of IP unit cost increase (Cost/ARW) See below: Factor Model 7,0% 7,0% 7,0% 7,0% 7,0% 7,0%
Economic Benchmark Variables (from economic and lab our force module)

CPl increase 0,0% 0,0% 0,0% 0,0% 0,0% 0,0%
Average labour cost increase (employees) 8,8% 7.1% 6,6% 6,1% 5,6% 5,6%
Labour cost increase in public sector 0,0% 0,0% 0,0% 0,0% 0,0% 0,0%
FACTOR MODEL FOR OP/IP UNIT COST

D. Specify unit cost increase of input factors

Labour cost P 11% 6% 3% 3% 3% 3%
Labout cost T 11% 6% 3% 3% 3% 3%
Labour cost S 11% 6% 3% 3% 3% 3%
Drugs 2% 2% 2% 2% 2% 2%
Medical consumables 1% 1% 1% 1% 1% 1%
Capital cost (depreciation) 0% 0% 0% 0% 0% 0%
Other cost (use CPI?) 0% 0% 0% 0% 0% 0%
E. Specify assumed change of input intensity for OP cost factors (volume change of input factors per O

Labour cost P See supply side module 0% 0% 0% 0% 0% 0%
Labout cost T See supply side module 0% 0% 0% 0% 0% 0%
Labour cost S See supply side module 0% 0% 0% 0% 0% 0%
Drugs 0% 0% 0% 0% 0% 0%
Medical consumables 0% 0% 0% 0% 0% 0%
Capital cost (depreciation) 0% 0% 0% 0% 0% 0%
Other cost 0% 0% 0% 0% 0% 0%
F. Specify assumed change of Input intensity for IP cost factors (volume change of input factors per a dmission or per ARW respectively)

Labour cost P See supply side module 0% 0% 0% 0% 0% 0%
Labout cost T See supply side module 0% 0% 0% 0% 0% 0%
Labour cost S See supply side module 0% 0% 0% 0% 0% 0%
Drugs 0% 0% 0% 0% 0% 0%
Medical consumables 0% 0% 0% 0% 0% 0%
Capital cost (depreciation) 0% 0% 0% 0% 0% 0%
Other cost 0% 0% 0% 0% 0% 0%
OFP input factor cost increase (combined effect of ¢ hange in price and input intensity of cost factors)

Labour cost P 11% 6% 3% 3% 3% 3%
Labout cost T 11% 6% 3% 3% 3% 3%
Labour cost S 11% 6% 3% 3% 3% 3%
Drugs 2% 2% 2% 2% 2% 2%
Medical consumables 1% 1% 1% 1% 1% 1%
Capital cost (depreciation) 0% 0% 0% 0% 0% 0%
Other cost 0% 0% 0% 0% 0% 0%
IP_input factor cost increase (combined effect of ¢ hange in price and input intensity of cost factors

Labour cost P 11% 6% 3% 3% 3% 3%
Labout cost T 11% 6% 3% 3% 3% 3%
Labour cost S 11% 6% 3% 3% 3% 3%
Drugs 2% 2% 2% 2% 2% 2%
Medical consumables 1% 1% 1% 1% 1% 1%
Capital cost (depreciation) 0% 0% 0% 0% 0% 0%
Other cost 0% 0% 0% 0% 0% 0%
Aggregate rate of cost increase

OP unit cost 6% 3% 2% 2% 2% 2%
IP_unit cost increase (Cost/ARW) 6% 3% 2% 2% 2% 2%
ASSUMPTIONS OTHER BENEFITS AND COSTS

G. Specify annual rate of change (uniform) of unit __cost for other benefits

High cost special services 3% 3% 2% 2% 2% 2%
Accident 0% 3% 2% 2% 2% 2%
Emergency 0% 3% 2% 2% 2% 2%
Medical Instruments 2% 3% 2% 2% 2% 2%
Hemodialysis (HD) 0% 3% 2% 2% 2% 2%
Chronic peritoneal dialysis (CPD) 2% 3% 2% 2% 2% 2%
Renal failure drugs 0% 3% 2% 2% 2% 2%
HIV/AIDS (drugs and lab.) 0% 3% 2% 2% 2% 2%
Bone marrow transplant 0% 3% 2% 2% 2% 2%
Kidney transplant 0% 3% 2% 2% 2% 2%
Cornea transplant* 0% 3% 2% 2% 2% 2%
Dental care 0% 3% 2% 2% 2% 2%
Artificial teeth 0% 3% 2% 2% 2% 2%
Care for the nonregistered 0% 3% 2% 2% 2% 2%
Other ben 1 0% 3% 2% 2% 2% 2%
Other ben 2 0% 3% 2% 2% 2% 2%
H. Specify annual rate of change (uniform) of utili zation rates for other benefits

High cost special services 3% 3% 3% 2% 2% 2%
Accident 3% 3% 3% 2% 2% 2%
Emergency 3% 3% 3% 2% 2% 2%
Medical Instruments 3% 3% 3% 2% 2% 2%
Hemodialysis (HD) 3% 3% 3% 2% 2% 2%
Chronic peritoneal dialysis (CPD) 3% 3% 3% 2% 2% 2%
Renal failure drugs 3% 3% 3% 2% 2% 2%
HIV/AIDS (drugs and lab.) 3% 3% 3% 2% 2% 2%
Bone marrow transplant 3% 3% 3% 2% 2% 2%
Kidney transplant 3% 3% 3% 2% 2% 2%
Cornea transplant* 3% 3% 3% 2% 2% 2%
Dental care 3% 3% 3% 2% 2% 2%
Artificial teeth 3% 3% 3% 2% 2% 2%
Care for the nonregistered 3% 3% 3% 2% 2% 2%
Other ben 1 3% 3% 3% 2% 2% 2%
Other ben 2 3% 3% 3% 2% 2% 2%
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HCF MODEL SSS: PROJECTION RESULTS
BASE YEAR |PROJECTION

1 2 3 4 5

BENEFIT EXPENDITURE (mio THB) 2007 2008 2009 2010 2011 2012
Outpatient care benefits 8 337,36 9 459,39 10 484,20 11 453,26 12 505,95 13 643,54
Inpatient care benefits 6 361,04 7 460,00 8 548,01 9 655,63 10 594,05 11615,24
High cost special services 333,88 370,05 410,11 447,79 484,48 523,45
Accident 147,14 155,92 170,54 184,06 197,00 210,60
Emergency 206,06 219,46 240,95 260,93 279,78 299,86
Medical Instruments 21,31 23,63 26,49 29,27 32,04 35,03
Hemodialysis (HD) 414,72 448,45 498,77 547,16 594,07 643,64
Chronic peritoneal dialysis (CPD) 2,56 2,77 3,04 3,29 3,52 3,76
Renal failure drugs 75,30 81,42 90,54 99,31 107,77 116,72
HIV/AIDS (drugs and lab.) 625,18 668,06 734,72 795,45 852,26 911,16
Bone marrow transplant 18,00 19,08 20,84 22,45 23,93 25,49
Kidney transplant 73,90 79,03 87,16 94,76 102,26 109,59
Cornea transplant* - 0,40 0,44 0,47 0,51 0,54
Dental care 317,61 338,10 370,31 399,63 426,84 455,16
Artificial teeth 38,08 40,67 45,02 48,99 52,72 56,78
Care for nonregistered 3,82 4,05 4,43 4,78 511 5,45
Other ben 1
Other ben 2 - - - - - -
SUBTOTAL 16 975,96 19 370,48 2173555 24 047,23 26 262,27 28 656,00
CASH BENEFITS 198,62 222,71 245,32 268,75 292,83 317,33
Other - - - - - -
TOTAL BENEFIT EXPENDITURE 1717458 19 593,19 21980,87 2431598 26 555,10 28 973,33
Administration Cost 455,00 515,07 572,79 633,45 696,65 761,91
TOTAL EXPENDITURE 17 629,58| 20 108,27 22 553,67 24 949,43 27 251,74 29735,24
PAYG cost ratios
Sickness benefit (in-kind) 2,175%) 2,192% 2,212% 2,213% 2,198% 2,192%
Sickness cash benefit 0,025% 0,025% 0,025% 0,025% 0,025% 0,024%
TOTAL (incl. admin.) 2,259%, 2,276% 2,295% 2,296% 2,280% 2,275%
Total insurable earnings (mio THB) 780 531 883 589 982 603 1086 654 1195 069 1307 031
COVERAGE
Registered persons 9 558 918 9 855 395 10 132 367 10 410 668 10 690 294 10971 315

Male 4743 303 4908 535 5065 634 5225130 5387 132 5551372

Female 4815615 4946 860 5066 733 5185538 5303 162 5419943
UTILIZATION
General OP visits 24765 729 26 633 786 28 556 567 30 590 863 32750 219 35027 030
IP admissions 491 020 517 553 544 086 571 669 600 544 630 485
IP adjusted relative DRG weights (ARWs) 449 351 499 511 553 696 613 309 659 774 709 154
Total hospital days 1787 196 1883770 1980 344 2080737 2185836 2294817
OP contacts/person (avg) 2,59 2,70 2,82 2,94 3,06 3,19
IP admissions/person (avg) 0,051 0,053 0,054 0,055 0,056 0,057
Average case-mix index (ARWs/adm) 0,915 0,965 1,018 1,073 1,099 1,125
Length of stay (Hdays per admission) 3,640 3,640 3,640 3,640 3,640 3,640
COST PER CAPITA (THB per person)
Outpatient care (general) 872,2 959,8 1034,7 1100,1 1169,8 12436
Inpatient care (general) 665,5 756,9 843,6 927,5 991,0 1058,7
High Cost Special Services 34,9 375 40,5 43,0 45,3 47,7
Accident 15,4 15,8 16,8 17,7 18,4 19,2
Emergency 216 223 23,8 25,1 26,2 273
Medical instruments 2,2 24 2,6 28 3,0 3,2
Hemodialysis 43,4 45,5 49,2 52,6 55,6 58,7
Chronic peritoneal dialysis (CPD) 0,3 03 0,3 03 0,3 03
Renal failure drugs 79 8,3 8,9 95 10,1 10,6
HIV/AIDS 65,4 67,8 725 76,4 79,7 83,0
Bone marrow transplant 19 1,9 2,1 22 2,2 23
Kidney transplant 7,7 8,0 8,6 9,1 9,6 10,0
Cornea transplant* - 0,04 0,04 0,05 0,047 0,049
Dental Care (incl. artificial teeth) 33,2 34,3 36,5 38,4 39,9 415
Artificial teeth 4,0 41 4,4 4,7 4,9 52
Care for nonregistered 0,4 04 0,4 0,5 05 0,5
Other ben 1 - - - - - -
Other ben 2 - - - - - -
SUBTOTAL 17759 19655 21452 23099 2 456,6 26119
Cash benefit 20,8 22,6 24,2 258 27,4 28,9
Other cost - - - - - -
TOTAL (excl. admin cost) 1796,7 1988,1 21694 23357 2484,0 26408

CAPITATION FEE
Expenditure per capita

GOP cost per capita 872,2 959,8 1034,7 1100,1 1169,8 12436

GIP cost per capita 665,5 756,9 843,6 927,5 991,0 1058,7

Capitation fee (GOP + GIP) 1537,66 1716,76 1878,36 2027,62 2160,84 2302,26

Basic capitation fee (implicit) 1272,91 1 309,28 1462,80

Utilization incentive 55,71 55,71 55,71

Risk adjustment 209,04 351,78 359,85

COST STRUCTURE 2007 2008 2009 2010 2011 2012

Unit cost OP (cost/contact) 336.6 355.2 367.1 3744 3819 389.,5
Labour cost P 50,5 56,1 59,4 61,2 63,0 64,9
Labour cost T 50,5 56,1 59,4 61,2 63,0 64,9
Labour cost S 50,5 56,1 59,4 61,2 63,0 64,9
Drugs 67,3 68,7 70,0 715 72,9 74,3
Medical consumables 50,5 51,0 515 52,0 52,5 53,1
Capital cost (depreciation) 33,7 33,7 33,7 33,7 33,7 33,7
Other cost 33,7 33,7 33,7 33,7 33,7 33,7

Unit cost OP composition (%) 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
Labour cost P 15,0% 15,8% 16,2% 16,3% 16,5% 16,7%
Labour cost T 15,0% 15,8% 16,2% 16,3% 16,5% 16,7%
Labour cost S 15,0% 15,8% 16,2% 16,3% 16,5% 16,7%
Drugs 20,0% 19,3% 19,1% 19,1% 19,1% 19,1%
Medical consumables 15,0% 14,4% 14,0% 13,9% 13,8% 13,6%
Capital cost (depreciation) 10,0% 9,5% 9,2% 9,0% 8,8% 8,6%
Other cost 10,0% 9,5% 9,2% 9,0% 8,8% 8,6%

DRG base rate (cost per ARW) 14 156,0 14 935 15438.1 157435 16 057.1 16 379.0
Labour cost P 2123,4 2357,0 2498,4 2573,4 2650,6 2730,1
Labour cost T 2123,4 2357,0 2498,4 2573,4 2650,6 2730,1
Labour cost S 2123,4 2357,0 2498,4 2573,4 2650,6 2730,1
Drugs 2831,2 2887,8 2945,6 3004,5 3064,6 31259
Medical consumables 2123,4 2144,6 2166,1 2187,7 2209,6 2231,7
Capital cost (depreciation) 1415,6 1415,6 1415,6 1415,6 1415,6 1415,6
Other cost 1415,6) 1415,6 1415,6 1415,6 1415,6 1415,6

DRG base rate composition (%) 100,0%| 100.0% 100,0% 100.0% 100,0% 100.0%
Labour cost P 15,0% 15,8% 16,2% 16,3% 16,5% 16,7%
Labour cost T 15,0% 15,8% 16,2% 16,3% 16,5% 16,7%
Labour cost S 15,0% 15,8% 16,2% 16,3% 16,5% 16,7%
Drugs 20,0% 19,3% 19,1% 19,1% 19,1% 19,1%
Medical consumables 15,0% 14,4% 14,0% 13,9% 13,8% 13,6%
Capital cost (depreciation) 10,0% 9,5% 9,2% 9,0% 8,8% 8,6%
Other cost 10,0% 9,5% 9,2% 9,0% 8,8% 8,6%
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