CHAPTER 2

CONCEPTUAL_FRAVEWORK
AND LITERATURE REVIEW

Definition of Costing

Thgre are two different ways 1o analgze the coat of activities
%?rtaken y an Intervention: using financidl costs and using economic
Financial ¢os

COSts arnd also Vpégvél1 e gn %ede%trijsliﬁlélefrsftgns m%ted% r%%ng ergl\é?/vsegﬂg %r#c
a

ey i et ) W e

Economlc cost estlma es are the one[s) used in ﬁgl mpination whth

effectiveness esfimates t degemens about the efficiency of
nt ventlon and t escope r improvement.

Table 2.1 The difference between financial and economic cost
Financial costs Economic costs

Description Expenditure on the Valug of the opportunities .
Intervention o ﬁt In emplo |n% resources in
the ‘Interventio
Costs Inputs purchased All resources employed in t
mcﬁuded Pt mtlerventlon mcq (Ymg
voluntary labor
Valuation

Perspect ive

Market élce of
purchased goods

Can e, ng defined
individual o
organizat |on

"Shadow prjces” are employed
%markep olo not refI? Ptp{e

pportunity cost” o
resources.

Usually a societal perspective
(JJeah/M cust m r c%stspshould
aIso e |nc

Purpose Shows the funds ?ow? (to: eher Wlt easures
re uwed to cover fectiveness) ther the
C0StS and whether Intervention 15’ e |C|ent
the ?erv qtlon
IS afrforda
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In econ mtc er S, cos%mg |nclud ex enditure on the ac |V|t
fna Cl cost er With revenue oreP ne or. o orunltX
t ) |r’&%§ vVa pportuntty necessarily Torsaken) Q aewsornthi,

. Usually cost represents the resqurces dtven up maga ttcular
ttunagrt]g)n Inorder to carry out an activity, normally expressed In term

Cost Classification

From the e?onomtst |t of view, cs means thﬁ totaI
resources ﬁonsu Ific acttv%/ Fn making the cos
anaIy3|s erefore, t lS | ﬁa de a the |n0|Js P n
cost items In. the aﬂ |rst \ entiry t

cPst cate orbes Wh sou e |n a55| ca lon of ° cost
elements can pe done several Wag atever the method IS ?J owed,
It 15 essential onsi et e as classification

ects. 0
mchides reIevance of C|aSSI |cat|on the ?ar |gu?ar qItuat I%y thm

LI i g, ol st

pasis of GTasit reab?ocnlailglaluer% &B pitterghce group depending on the

Classmed bx cOSts. incurred: hIS ﬁlassmcatton Wi can
divide cos Into two groups, internal and ex ernal co'sts

1 Internal costs are the cosﬁs that incurred by the
organtzatton or the Institute In prowdtng ealth care service

12 External costs are those costs undertaken b}/ e ou sidet
f the health ca % re provider, sucg as the time, costs and travel costs o
e patient, their relatives and the community as a whole.

Classm attdn of c&st bx this Wa IS ver |mportan alth
care Iplannlng d aking because It 1S, necessar R a these

8 oups 111to consi eatton or resources allocation with efficiency
and Bquity concems.

2. Classified by "activities":

In ern%I and exernal to the organization can be divided into
two groups by the activities.

2.1 Direct costs are the group.of cost categories
which are spent dctrec fy on the acgt Ptl ’

2.2 tndlrectr 0sts are tho e C 5ts which are not e t d|rec Ig
the .activitie e conceg Irect cOSts can
g%osnt%mtc value o any consequence that cannot e counte as a irect
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3. Classified by "expenditure":

The costs cateqories which occurred internal .and external or
direct and Indirect to Re activities can rvrdeg into two groups.

3.1 Explrcrt cost gan ible cost), s the acftual costs that

given up In an activity and e measured In term of money.
32 Imglrcrt cost Qnta}n ible costg normaII)r/ e not measu‘;d
in rﬂ]ney ecaus are  not e esuy n\ i
tran tro s IS°IS Decause costs are. thoughI in te ms o ut
whr% e basic. measure 0 econom{c W berng ronarl ép |6
VoI an Lustration and pain. Therefore

rhls Fl)reemgrare oW & int tang| IFety’costs

In the context . of health care, InangHbIe cost" zire
partmtilarly relevan as they en er |nto the. assessment of many health
care ternatrves meor ance of the rntanﬁrble costs %vw

accordin Xtﬁ) ness or trea{nent d accor |H9
taa&or an%rreona tzh edevrtroon |evrr]por]nt Ioh se Pa |en ae]gampf a
%f(eletythe c%}sqts L the t%'ser?rta?a even hrs emp?oyer but they d%

4. Apart from the classification we have mentioned, sometimes
cost can be c[fassrhed In terms orl megrcatman nonmerﬁrcale Costs.

edical foss are hose osswhrch involve in the medical
eatment an medical care, suc 0S rta 1zation, drugs, physician
ees aboratory tests, x-fay procedure etc.

r]medrcal cOSts are heg1 that not incurred direct hy
to the me ical _ treatment and me? treatment such as fthe
administration, food, transportation, clothing, etc.

b. Sub - classified by |nputs
Cost classification by Esrfs IS widely a&olrcab\d %nd asi){h

?Ilow Ida )(/)of the above rcatrons

assified int capra}l C0StS an recurrent costs, . wh)rc grou'ﬁ) mRus
|nto cateHorres In which the elements are recognizable they have
similar characteristics.

5.1 Capital costs

Pgl cogs are the costs  to rchase 0[“ jor ca ral
ﬁ sets require ti gogr %enerallgg ment, butld|ng an .
ere are ‘several’ met measuring an urng caprta 0SS In an
%conomrc evaluation.

haracteristic of cost

AP bl
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eichlne anesthe3|a machine,
ical instruments e
ratmg room, mtenswe care unit,

- rammg on term tral activities for heallth
personnel t occur on o CE per year or rare

argiac monitor, sur

- Equipment; Heart Iunea
mjdlngs space.

5.2 Recurrent costs

Recurrant costs are the costs that are incurred within one
year. These Include Items such as:

rsonnel Physician, nurse, technician,
m| |str iﬁ{ﬂ soclal worker etc.
al

alon ntenance of vehicle: Petro,
fc? tires, sar parts, Insura f
|ng oPera Maintenance:  Electricity, water,
ﬁ % nln% telephone
perating ToSts

.. .From the explanatlop mentioned above.it |s observed that t n

dIS mcéan be}ween can[:]) a and recurrent costs, IS ba]ed on
ected life of the ite 8ms which are l{SGd U ?urln e course 0
glear such as sa aries, Hgs an sup“es o the ate or
recurrent ca ﬁe s whichare exe e ast Tor mor an on

dea()ré\pagé{axargge building, equipment an vehlcle are genera Iy viewe
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Figure 2.1 Classification of costs

Explicit cost
—{Direct r—
cost L—
Implicit cost
Internal |—
cost Explicit cost
L1 Indirect
cost
Implicit cost
Total
cost |— Explicit cost
Direct
~  cost
Implicit cost
External [—
cost
Explicit cost
Indirectu_[
Ll cost Implicit cost

Costing Concerns

~ When embarking a cost study in the health field, the basic
questions that an evaluator might have are the following.

1. Which costs should be considered?

It is essential to specify the viewpoint, since an item may be
a cost from one point of view,” but not a cost from another. "For
example Patlent's travel costs are a cost from the patient’s point of
view and from the.J)omt of view of the society, but not a cost from the
hospital or provider point of view,

Possible points of view include:

- Society

- Ministry of health

- Other ministries

- Government

- Patients

- Employer

- é%ency providing the program
- Efc.
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2. Hw should costs be estimated?

.. Once the relevant ran costs has been identified, .th
individual 1tems must emeasurgg and valued i\houoq ?r heoretrcaf
groper rce or a Jesource 1S ItS. opportunity .cost, t]e gmarc
8 oach 1o cos Ing 1S to take existing market prices unless 't IS

e particular reason to do otherwise:

AIthough he costrng of most resource items IS reIaHveI
unambiguous, but there are Some nonmarket. resource mPuts \t% eal
are ﬁowgram such ﬂs volunteer time, patient/fami 6 shou

o to Impute, these nonmarket resodrce inputs. One approach IS t0
valuate by using the market price.

3. Hw should capital outlays be handled?

J:nta cossh are the costs Purchase the major caprtal
asSets Ired b eRrogsrang hey resent nest ens a
srng emo g e 11 ding equ ment an ere are
fWo; Co ponenso g cos 15 fhe orunr %os tof efund
tied Up in the. cag | assef, ThF ﬁcond co onerﬁ he capital cos
|s the de reciation, over tme o the asset There are severa
met ods of measurin va OPg cagrta costs N an  economic
gvau%ron e me uremen and “valuation of capital costs was
escribed In the later secfions.

4, Hw should overhead costs be handled?

hﬁ term overhea fc IS an accounti J‘ term for those
rﬁs or es that serve mag ifferent de artmeBts an Ero rams. The cOSts
should be allocated to differen act}r] It1es ny Rg t10 ment Tﬁ main
Pornt to note at the ou tset 15 that there is no unambiguously right way
0 apportion such costs.

t r”ore detailed % aideration of co.itsb IS reqrr {ed various
methods for allocation overhead costs are available as following.

a) Direct allocation: Each overhead cost is allocated directly
to final cost centers.

b) tep down allocatron The ver ead departments = are

%Iloca ted ﬁpwg ashion 10 the other  overhead
epartments an to the final cost centers
5 ep dovvn with |t ratron overheﬁddeﬁartmens ar
8llocate in gv*rse fashion ther overe
R]%tme sand to t Inal cost centers he procedure IS repeate
er of times to eliminate residual unallocated amounts.

It f linear the

i Srmultanelous aIIocatron This meghod use the same daa as
lit gives the same answer as methoé1 3 ut invo es Iess

b] andc
locatlo
work.
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Theoretical Basis for Estimating Cost
1. Opportunity cost

The opportunity cost of an activity is the value of the
alternative endeavors that might have been undertaken with the sare
resources. Economists nde the valuation of opportunity cost based upon
certarn assumption. In a completely competitive market, the price of

SJroduct will equal its opportunity costs (Luce and Elixhauser.

2. Depreciation

The term depreciation is enployed in the periodic write-off of
the cost of all items of property, plant and eguipment except such
tangible assets as land and natural resources. The term depreciation
denotes the periodic cost allocation against revenue of such tangible
assets as burldrngls machinery, and equipment. These fixed assets have
a limited useful life: physically, they deteriorate from use and from
the action of the elements. A adequate repair and maintenance policy
nay slow, but cannot halt, this deterioration.

_Equitable methods nust be used to write off the cost of fixed
assets like buildings, machinery and equipment items as their useful
lives decrease. 'fiscal period should be s a/stematrcally charged
with its Iproportronate share of the cost of frxe assets o that such
cost will be fairly allocated as expense each fiscal period
throughout the estimated useful lives of the assets(Rossell ad
Frasure,1964).

3. Discounting

incurted CIaCng tsreap%f’p“?rec} | [)%PﬂdWh Ps %%Sn“nare 0 r?&
0sItive va eof trme refer ce, rrent rea
aIue tan a0 ars asrca IS avar a Ie ow can
rnve to hrg er futur rn e process of disc untrn
ves at ure ars a ropra actor
tematrcal rt C hou { of as the reverse computin
return on INVes o er orm
t ht

Bmen Iscount |n ItIs neceffar {0 we

fu ture doIIarsI ergthe drs ount rate In orde to reduce a ture vafue

to present valu
Costing Procedures

~ Generally, there are nine steps for costing of health care
service.

1 Level of costing: The level of costing nmay be central,
regional, district or at organization level.

2. Identification of activity: This is to include all the
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activities under a given progame to be evaluated. Firstly cost nmust
e defined in terms of its functions so that relevant cost can be
identified and measured.

3. Listing of cost components: List all the relevant conponents
of cost for evaluation. Cost measurement depends upon the purpose for

which the costing is desired. The crucial step in costing is to
(ljdentnfy a/\hat are the specific components whose costs should be
etermined.

4. ldentification of unit of measwement: This is to decide
the physical unit for measuring the cost in relation to componert.

5 Unit cost: Using the market price or price adjusted to
"shadow price" to decide the unit cost of Items.

6. nitude of each cost catego To quantify the volume
consued for I\é%%cific activities. 9o q 4

~ 7. Classification: This is to classify the cost into different
categories for example, classification of cost conponents into donated
items, imported items, cost corponert in relation to currency, etc .

~ 8. Cost profile: The distribution of total cost in relation
to activities and input categories.

9. Cost projection and sensitivity analysis: Using the cost
data to project and analyze the costs under different scenarios.
Measuring and Valuing Capital Costs

There are several method of measuring and valuing capital cost.

1 To annualize the initial capital outlay over the useful life
of the asset. The method incorporates both the depreciation aspect ad
the opportunity cost aspect of the capital cost. The annual economic
value IS bases on:

A Tre replacement cost of the capital item (its price in the
year for which costs are measured).

B. Its expected useful life year.

C. The opportunity cost of tying up noney in capital assets
(are reflected by the interest or discount rate).

~ Hom the discount rate and the length of useful life year, an
annualization factor is identified. The replacement price is divided by
the annualization factor to give an annual cost (Table 2.2).
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Table 2.2 Calculation of the annual value of capital items:

Discount Lﬂs ful -~ Annuali N:ion ReRIace- nnua 1
[%te e Jgﬁboerd on te %O-t
( [ and %3 l
Capital
Vehicles
Equipment
Buildings

Source: Phillips, M et al (1993)

_ 2. Where market rates exist, these nmay be used to estimate
capital cost, for exanple the rental of buildings or lease of
equipment. This method also incorporates both the depreciation and the

opportunity components of the cost.

3. If capital outlays relate to resources that are used by nore
than one program they ey require allocation into "overhead" costs

Measuring and valuing recurrent costs

_ ~ Oxe the relevant categories of recurrent costs has been
identified the individual items must be measured and valued. In the
theoretical proper price for a resource is its opportunity cost. Qe of
the approaches to costing is to take existing market prices. There are
a number of methods of valuation, each of which depends on the
availability of information.

1 Market-base valuation

_ It is a type of explicit valuation of costs. The approaches in
this method are, taking the actual market prices, adjusted market
prices and imputed market prices. Collection of actual prices in the
market is simple and straight forward.

If market imperfections exist, these prices should be adjusted
to correct market prices. The decision for such adjustments however

depends on:
E itrrgo gitngr?t Off t\fller_i;%rg rom its frue value ..
- tHe {ime and trouple oPoBtalnlng (he valug adjustment
2. Input-based valuation
If no market price is available, it can be tried to impute
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valuation. This can be based on the cost of similar items or services
or substitution costs. Views of clients. policy mekers ad
practitioners can also be considered.

Table 2.3 Calculation of recurrent cost items
ltems Physical unit Unit cost  Quantity used Cost

Personnel

Drugs
Supplies

Laboratory
Blood&lV

etc.

Donated inputs

_ For government or public hospital, there is a number of inputs
which are donated by the nongovemment organization (NGO, as well as
in Chulalongkom Hospital. In this case, even the donated items have no
direct cost to the hospital, it is important .to include them in the
cost estimation so that the full value of all the resources involved in
implementing activities can be estimated. Donated supplies should be
costed at their replacement cost as in the case of other materials.

Conceptual Framework

_ Mrinciple total cost of a service is the sumof designated
internal and external costs and the cost is direct if expenditure is
for a specific activity or indirect if expenditure contributes to an
activity but is not spent directly on the activity (Kaewsonthi , et al
1983). © For heart transplantation procedure the internal cost is the
cost to the institute for performing the heart transplantation
operation and prQV|d|n? the service to the ﬁatlent_. ~ Ad the cost is
direct if expenditure IS spent directly on the activity.

The focus of this study is to examine the cost incurred by the
hospital which provide the special service and special activities of
heart transplantation to the patients with end-stage heart disease. Ay
others external costs are not included in this study and only the
transplant costs from the day of surgery to the day of discharge will
ke calculated.

The conceptual framework designed for the present analysis is
based on the economic principles of costing, which examines the costs



20

of various resources consured. The purpose of this conceptual framework
is to identify, measure and value the costs from provider perspective
to facilitate the hospital administrators and health care planners with
information for health care planning and manegement. They are basically
analytical tools intended to promote efficient service” and effective
resource allocation. In general these analyses rest on the basic
econoimc concepts  of true costs (accounting costs and opportunity-
costs) of an activity which is the value of the alternative endeavors
that might have been undertaken with the sare resources.



Figure 2.2. Costing
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Literature Review

1. Heart transplantation procedure:

_ First observation on cardiac transplantation were nmace in
animal models in the early 20th century. By the late 1990 cardiac
transplantation in huras had becore” feasible, since the first
successful transplantation of a huren heart in 1967, the manegement of
rejection and infection has steadily progressed, and the long term
outcome after cardiac transplantation has improve dramatically. The
success of cardiac transplantation has led to an expansion of the
potential recipient pool to include children and adults (Rodeheffer,
1992). Today heart transplantation is an established treatment for
terminal cardiac disease. Accurate donor evaluation and treatment is
essential for fast recovery after operation.

~ The technique of heart transplantation involves excision of
the diseased heart leaving behind cuffs of the right and the left
atria, pulmonary and aorta, which are subsequently attached to their
counterparts in the procured donor heart. Soretimes donor and recipient
operation are carried out in two different hospitals, careful
coordination and timing of the donor and recipient operations is
fundamental to keep the ischemic time (ie, the time take to remowe the
donor heart, transport to the transplant center and implant in the
recipient) to a mninmum Ischemic time longer than 4 hours carries a
significantly higher operative mortality. Preservation of the donor
heart during the period of ischemia is achieved using a potassium based
cardioplegia solution which arrests the heart in diastole, and is
supplemented with tropical cooling to keep the myocardial temperature
at 4 degree Celsius. High pulmonary vascular resistance can occur
postoperatively failure of the donor heart. In addition to the use of
ImMmunosuppressive agents to prevent rejection of the donor heart (Hakim
and Gill, 1993). The groming of pre and post transplant patients and
the complexity of their care underscore the need for a multispecialty
approach to patient menegemet (Khan, 1994). Heart transplantation
requires a tears of various staff members, and nay include one or two
circulating nurses, two scrub technologists or nurses, one
perfusionist, one surgeon's assistant, two surgeons ad oe
anesthesiologist (Sala, 1993).

2. Recipient selection:

~ The acceptable candidates must have terminal cardiac disease
for which there is no alternative medical or surgical therapy. The nost
aomn category of disease that results in the need for cardiac
transplantation is coronary artery disease, idiopathic cardiomyopathy.
A very important criteria for "selection is the assessment of the
patient’s psychosocial status. A strong supportive social situation is
important  because good medical compliance and motivation  for
rehabilitation are necessary following transplantation. The menegement
program following transplantation is complicated and continuous with
the need for Immunosuppressive throughout the remainder of the
patient's life.



3. Donor procurement:

The donor for cardiac transplantation %roqedure is the patient
who hes suffered irreversible brain death. Brain death is usually
certified by two physicians on the basis of absent neurologic reflexes,
no spontaneous respirat ion and isoelectric electro-encephalogram. After
determination of brain death, conplete informed consent nust be
obtained from the next-of-kin. When this hes been obtained, either the
donor is nowed to the Oﬁeratlng room or a team of surgeon is sent for
distant procurement of the heart at the referring hospital. After brain
death is established, appropriate studies of tissue compatibility are
completed. The donor and recipient must be AR compatible.

4, Patient management:

Cyclosporine is given orally 4 to 5 hours prior to surgery.
Postoperatively, cyclosporine is administered intravenously as " a
continuous infusion until the patient is able to take fluids "orally.
Cyclosporine serum trough levels are measured and the level is maintain
between 200400 ng per m by adjustments of the daily dosage. Care
following transplantation is similar to care for conventional cardiac
patientsT Patients require constant mon!torlggI for infections ad
appropriate treatment when necessary (Frazier GHand Cooley DA,1986).

5. Management of rejection:

Right heart catheterization and right endocardial biopsies are
performed weekly during the first 4 weeks following transplantation and
frequency during period of rejection.

Infections are commn in the immunosuppressed host. A high
percentage of the patients treated for rejection subsequently developed
Infection, indicating the close relationship between infection and
rejection (Frazier (Hand Cooley DA 1986).

6. Cost of heart transplantation:

There are quite a lot of literature available about the cost
ad benefit of heart transplantation in the western countries where
most of the operations were undertaken. Regarding the cost studies
undertaken, estimations of the costs vary widely from time to time ad
from country to country, and the specific componants that constitute
these cost are poorly defined. For exanmple, in the LBA in 198~ it is
reported that the fully allocative aver cost of heart
transplantation is roughly 'USS150,000 (Roger, ).

In 1986, Goodwin conpared cost of heart transplantation between
WA ad WK in 194 it wes $6",000 in the United States and 15.000
pounds in the Uniled KingdomThe variations due to time and place of
operation necessitate the studies of cost of different countries in
different time. Now the costs in the WK have been reduced further to
11,000 pounds to 12,000 pounds, but the cost in the UFA nay hawe
increased. Thus, it sears that transplantation is at least four times
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more expensive in the United States than in Britain. The reduced cost
in the United Kingdom nay ke attributed to the used of cyclosporine ad
the consequent reduction in Ier‘lg%th of hospital stay ad a fewer early
rejection episodes (Goodwin,19S6).

~ Stanford cardiac transplantation center requires a $125000
deposit to cover the cost of surgery ad the first year of follow care.
This is three times what standford requires for coronary
surgery. The average first year cost of a heart transplantation at
&@nford Unlvers% during the period from My 1978 to April 1979 wes
110.000 ad ,000 each year thereafter (Hellinger FJ., 1980).

_ In Asia the cost of transplantation in each of 9 countries
which performed transplantation varied between $20,000 - $30,000. This
cost only the operation and one morth period of expense excluding the
personnel salaries (Sakompant, 1994).

In Australia, the cost of cardiac transplantation is average
now between $50,000 to $'5,000 for the first year and about $10,000 for
each subsequent year (Spratt,1992).

In Netherlands there wes also a study about cost of heart
transplantation. The costs were calculated per patient related to
individual treatment of patients and to the whole program, which were
included costs of treatment during screening, on the waiting list, ad
after transplantation. Costs per patient were calculated by multiplyin
volumes prices. All costs which could be specified per patient wit
respect to voume and unit costs were excluded from the average costs
per in bed day ad out-patient visit and were analyses separately.
Costh%cjoer dem were calculated as far as information permitted.
methodology to calculate unit costs consisted of combining different
guantltles such as data about the total annual costs of the various
epartments, the relative vvaghts attached to the different procedures
carried out in a department. during the screening were subdivided
acc_ordlng_ to the decision reached after screening or to whether the
patient died during screening. Costs on the waiting list were estimated
at NG 5,000 per patient. Costs after transplantation include the costs
cif the transplant operation which were estimated at NG 19,014 (Hout,

903).

Saywell RV et al studied a cost analysis of heart
transplantation from the day of operaton to the day of
discharge.Hospital costs were examned in a consecutive series of 53
Egtlents who undervwent heart transplantation between October 1982 ad

ebruary 19S'. Ay accounting cost methodology wes used to convert

billable charges to costs for 29 separate hospital cost centers. The
result report in this study indicated that total costs for the
transplantation ranged from $22,066 to $137,100 with an average
adjusted total cost of S35593 (Saywell RV et al, 1989).

_ ,_A\Ithouqrf:e heart transplantation procedures are considered as
life saving, t Groblem Is their cost. There are sare studies
available In the em countries about the cost and benefits of
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transplantation. For exanple, Evans' analysis conpared the cost ad
outcome of heart transplantation with t conventional care for
congestive heart failure yielding a figure of $23,000 per added year of
life (BEvans et al,1984).

Heart transplantation is generally viened as a costly
technology with obvious benefits, although there is not a consensus as
to whether the benefits are sufficient given the cost of the procedure.
This hes led to a considerable disagreement as to whether heart
transplantation is an experimental or a therapeutic procedure
(Blendon, 1986).

Payers are mainly concerned that transplant costs will increase
as a function of increased donor organ availability, which neas
already scarce health care resources will be maldistributed to take
care of the needs of the small portion of the sick people
(Kastiel.1985). Skelptlcs argue that resources allocated to heart
transplantation would be better spent on preventive health care
initiatives (Eddy,1986). There are the kinds of questions that arise in
a health care system that is driven by an ever-expanding technology
base and a seemingly insatiable consumer and provider demad to use
medical care, yet faces a future of limited resources (Iglehart,1983).

Much attention continues to focus on the cost-effectiveness of
transplantation relative to other medical and surgical procedure.
Recently, several surveys suggest that public support for heart
transplantation is waned. Unfortunately, undue attention and focused on
the transplantation cost, with little consideration of the benefits of
Batlents derive. The cost of transplantation,not only to the patient
ut also in terms of its impact on the national expenditure for health
related activities, nmust be considered as well (Herrell,1980).
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