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DETERMINANTS OF HEALTH CARE
EXPENDITURE IN PAKISTAN

IMRAN ASHRAF TOOR and MUHAMMAD SABIHUDDIN BUTT®

Abstract. The paper examines the determinants of health care expenditure in
Pakistan using time series dota. This is an extension of the research work, which
T studied the determinants of kealth expendilure wsing conventional log-lincar
model and the cointegrating technigue 1o find the shor-run and long-run
relattonship between healil expendiere and socio-sconomic factors in Pakistan,
The empirical modeling 15 based on a multivariate model that allows for trending
data as wll as an intercepl and o trend in the cointegrating relation, The results of
the paper show thal socio-sconomic factors such as per capita GNP, urhenization,
litzracy rale. crude birth rute, and forcign aid play an imporant rols in
determining health care expenditorz in Pakistan.

[. INTRODUCTION

During the 1980s, Pakistan experienced substantial cconomic and
agricultural growth, resulting in rsing incomes and ageregate food self-
sufficiency.  Despite these guoins, Pakistan's demographic and  health
indicatlors continue to lag, with low life expectancy (63 years), prevalence of
infectious and communicable diseases, high maternal and child mortality rate
(83 per 1000}, and high fertility coupled with a young age structure and
increasing urbanization (World Development Report 2003). Health services
do not reach the majority population, even though maost of it, including rural
arcas, reside near public health lavilities {Pakistan Integrated Household
Stervey 2000-02).

Usually, health is a priorily area of government activities. The high
correlation between the expenditure on health and productivity in developing
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countries like Pakistan 1s cnough to emphasize the importance of delivery of
health services as an aid w growth (Feoromic Survey 2002-03). The better
allecation of health cxpenditure is ensured to stipule health laeilities in a
country, In addition, sevioeconomic conditions are also important in
influencing the allocation of health care expenditure, For example, the level
of education and the coverage of national health programs are, in that order,
the most important factors in determining bealth conditions, These factors
also play an imporlant role s determinants of the availability of health-
related personnel and infrastructure, Siddiqui et ol (1995) supwest that
changes in per capiln GDP has a significant affect on health resources.
Morcover, urbanization and education were also tound 10 be important
vatiables Tor the delermmnution of health expenditure, however, per capita
GDP and education were strongly collinear,

Traditionally, specification of econometric models has been based on
theoretival considerations, whercas less attention has been given to the
statistical properties of the data. Indeed, economic theory, which is abow
lomg-run ellecls, thereby suggests cconomically well-founded identifying
restrictions on the long-run structure, whereas much less is usually known
ahoul the short-run structure or adjustment to cguilibriom.

The objective of the paper 15 to (ind the determinants of health
expenditure in Pakistan using conventional (L5 regression method and
modern comlegration approach. The vnigquencss of this study s that the
above mentioned appraoaches have been used in the same data setf.

The paper is organized as follows. P'akistan health care expenditure
mode] 15 presented in Section 11 Section 11T presents the empirical resulls.
Section [V describes the cointegration analysis and the final section provides
a brief conclusion,

II. THE HEALTH CARE EXPENDITURE MODEL

In this section, the methodology has been provided which analyzes the
relationship between health expenditure and socie-cconomic variables. The
most general measure of resource availabilily is the per capita income, In this
study, income 15 measured in terms of GNP per capita. A micro study by
Grosstoan {1972), Muurinen (19821 and Wapstatt (1988) observes slight
cotrelation between income and the utilization of expenditure on health care.
Tu the contrary, Newhouse Tound that over 80 percent of the variance in per
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capita medical expenditure is explained by variation in per capita GDF' He
feumd  Ineome elusticity for health care spending preater than one, and
congluded thal medical cure, by he wehnical definition, is a lusury good.
These results were consistent 1o an earher shudy by Kleiman (19740, These
papers established the precedent viewing income a5 a major determinant of
health expenditure and have been reinlorced by the resulls of numeroos
subserpuenl stndies.

Inn this paper, the degree ol urbanization bas been measured s the urban
population as a pereentage of toal population. Study by Gupler and
Flanangan (1978) suggests that urbanizatton o developing countrics s
tollowed by the emergence of overcrowded shantyvioans with inadequale
sunilation Taeilities and overcrowding, The process primarily comncides with
the de-.'-elnpmem of industrialization, Hlealth care expenditure s, therelore,
hiypothesized to be positively related to the degree of wrbanizaoon.

The e struvlore of the population 15 of prime importance  in
determining the level of health care expenditure because the demand for
medical services Muctuales with age, Pepulabion under 15 vears and more
than 65 vears of age have the tendency to utilize medical services mare than
the rest population living in g country. Therelore, the demand Tor health cane
could be expected o increase the higher the percentage ol popilation. This
arpument holds true becsuse those who survive bevond the aee of five often
develop immunity against the magar killer such as malana {Nkrumah, 19713},
There is justificanon, however, for testing this baypothesis. Those who are
under 15 amd happen 1w ulilzee medical core are olen extremely sick and the
cost of treating them s high because their parents have put off secking
miedacal care wntnl then disease Tas reached sochoan acdvamued stage that i s
almost mpossible o treal.

Crode hirth rate rasse the cost ol maintaining & wiven heallh Jevel,
Hetmee, we hypothesize a positive correlation hetween the crade bith rate
and health vare expenditune, Anether variable s the Sshace of health care
expenditure in total public expendilure’ which s expected 10 be o positively
wssocinted with the dependent variable (Lew, 155G,

In developimye countries, foreten exchange s ooseally scarce with
Pakistan as no cxceprion. In mest of the councries, an intlow of forcign
caprlal (aid) accemuates 1he mle ol investment in most seclars by providing
the foreten exchange component of wecsomoent, Apart from the salaces of

"ewoouse J19TTE reEresses per casila misdical expewhiwores oo S per capil Dor D3
coLntrics,
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health personnel, a greater part of health care expenditure requires foreign
exchange. For example, the purchase of medical supplies such as importeéd
drugs, cquipment and spare parls reguires foreign exchange. We, therefore,
bypothesize 3 positive correlation between loreien aid and health care
expenditure coreris paribos. However, numerous problems exist in relating
this variable o health care expenditure. For example, loreign aid can be
channeled to other sectors depending oo government priorities.

For the foregoing discussion, our mode] can be written as follows:
PCHE, = J, < GDPP® < CAR™ = HATE™ »
Livrate™ % Urban™ x Deppop™ x Faid™ = ™ (1}

G e = = s 0

whiare

AOHE = Per Capita Health Expenditure

GOPP = Giross Domestic Product Per Capita

CER = Crude birth rates (CHR) is annual oumber of births per 1000
population.

HSTE Share ol Heulth Expenditure in the total public expenditure

Litrare = Literacy rate in the country

b = Urbanmization is as pereentage of the total papulation.

Deppop = Share of the population under [3 wears of age and over 65 as
percentage of total population.

Faidy Foregn aid received per capita in US dollar in a vear.

This model is estimaled by two metheds. Firscly, it has been estimated
using g multiple regression analysis, Tests are conducled for misspecification
of the madel, /e heteroskedasticity and autocorrelation in the residuals {Chi
squarcd test) and against functional misspecification. Secondly, we have
used comntegration lechnique based on time series data. The fime series
appreach,  howcever, raises  statistical and  methodological  issucs not
previously relevant o the cross-section studies. The stationarity of the data
sel is an imporlunt assumption underlving conventional regression analysis.
It has been known for some lime that lhe corelation cocfficient between
unrelaled nen-stationary time series tends to positive or necative unity as the
length of time in question increases (vee Yule, 1926). Therefore, it is possible
that the strong positive correlations thal Culyer (1990} and Hitiris and
P'osnett {1992) abserved between health care expenditure and GDI* were a
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result of non-stationarity in the respective Lime seres ralher han evidence ol
an actual economic relationship.

All data series used in this article are collected on annual basis. The data
has been used from numerous sources, These melude Economic Swovey
(Finance Idvision, Government of Pakistan), Budger in Bricfs (Finance
Division, Governmenl of Pakistan), Adnmwad Sudeed Stafement (Provancial
Finance Departments) and Popidation and  Howsing  Census Roparis
[Govermment of Pakistan).

HI. ESTIMATION RESULTS AND DISCUSSION

The Equation (1) has been estimated using a multiple regression analysis,
We restricted the estimations 1o linear multiplicative functional form {or
double-log) because this form has been formed to be the most empiricully
adequate Tor health care expenditure.” The results Trom he estimation of the
model are presented in Table 1. The equation for the cxplanatory variables 15
specilied in log-linear {double-loo) Torm, which means the coefficients can
ke interpreted directly as partial elasticities. With 18 degrees of freedom, the
repiorted B (Adjusted) for the model is Y918 percent. The model was not
found te be functionally misspecified according o the Ramsey’s RESET-
st The F-statistiv is fownd 1o be signilicant.

Consistent with the results of earlier studies, per capita GDP s lnghly
significant and positive tn the moedel presented, The ineome elasticiy in the
madel is less than one bul approximately close o one. It supgests that health
care expenditure increascs at approsimately the same rale as ncome, The
only difference 35 that compared w the OECD countries - where reported
income clasticity for health care expenditure is 1.5 1o 2.

Literacy rale and urbanization have been found significant. Literacy rate
with a positive and significant cocfficient indicates that educated people
demand more bealth faciities compared (o the less educated and with no
education, The negative coefficient of urbanization explains that 1t redoces
the government cxpenditure on health. The theeretival status ol urbanization
variable is however unclear, According to Cumper {1984), high pepulation
density is found in urban settlements may lead o grealer availabilicy of
sacial services. This in turn may oftset negative featurcs such as mereused
discase transmission and  grealer demand  Goe heallh care expenditure.
(ibesemete and Jlonsson {1990 have rcported a positive and statistically

. F . . P = =
“eradthony of wf, CL98E, 19000 gxed cross-saciion data and alan pealed data for health care
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significant correlalion between population density and infant mortality and
nepative correlation between infant mortality and health care cxpenditure.
However, Crude Birth Fate has a positive amd signilcant relationship with
health careg expenditure in this model.

TABLE |

Mode] Estimation: Linear Multiplicative Specificarion

Dependent Variable: Per Capita Health Expenditure

: ‘;a"a.|"r1';+h.h.; Coellicient std. Error t-Slalistics

| Constant | li‘-_i"fv = 1 2.690 bt .?":"..fl””'*

:r-l;['jl.ﬁl"l" 862 i {?.3?.3 ...... = 2.669%% =
LCER R ol 1 | N e 11
LISTE 1208 - 0.090 13.504°
Llierate 1701 0606 2RF*
Lurban —_’-.[:-:JI 3 3430 2 997*
deppt:-p_“m : 5,146 i 3436 : | 408 )
[Tl 01 ':35. 0053 .-'LI.;I.{..:'.':.J.“
{'Jl.‘.h.-s.;r';-'ntia}ns SR 26
it .44

| Adjusted &7 0144

F-slatistics 413,635
Durbin-Watsen 2.11 :

“Repeation al 1%
¥ tI--'C-\._'_'l,-:_';in::l Al S5,
FEV R sechion a0 L

The dependent popelation under 15 and over 65 as a pereentage of Lol
pepulation (Deppop) is included in the model, We have expected a positive
correclion belween the named variable and health expenditure. The positive
co-ellicient reported for this vaciable, however, is ol interest despite its low
level of stnificance. This @5 contrary 10 Kleiman (1974} who reported o
nepative sien. The finding firmly avgments the commonly held view that the
main consumers o health services are those below 15 vears of ape and
popnlation aged 63 and plus. The “share of health expendilure in wal puble
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expenditure {HSTE)" is significant and has a positive correlation witly per
capita health expenditure. In countries, centrally providing 2 national health
care system, supply considerations often determine the size ol public health
care expenditure, This confirms the findings of previous studies that atiribute
the Tow per capita health care expenditure of Pakistan 1o scale economics
associated with 2 central National Health Service Svstem (Leu, 1986),

The forcign uid variahle has been a significant and shows a positive
relation with health expenditure, Health care expenditure increases by (.20
percent when forcign uid per capita inercases by 10 percent. It reinforces the
view that in developing countries like Pakistan with limiled resources,
increased forcign aid among other things 1s essential for higher allocation of
resources (o the health scetor. With ereased forcign aild most countrics
probably arc able o keep their commitment to the health eare seetor, which
otherwise mostly suffers from budge! cuts in times of crisis,

1V, COINTEGRATION APPROACII

This is an imporlant issue from a public policy perspective sinee the
agvernment’s ability to manage expenditures on health care hinges, at least
in part, on ehtaining an accurate estimale of the determinants of HCE.
Accurate knowledee of the tme series properties of HCE and other socio-
ecanonic varighles is a prerequisite to empirical wsting. Following the above
mentivned reasoning, we can use the cointegration approach. however, it
raises statistival and methodological issues. The main issue is stationanty of
the dala set which is un imporant assumplion underlying convenbional
repression analysis, 11 has heen known lor some time thal the correlation
cacticient belween unrelated non-stationary time series lends to positive or
mealive unity as the length of time in question increases, Therelore, 1t i
possible that the strang positive correlations that Culyer (1990} and Hitiris
and Pasnett (1992) observed between health expenditure and GDF were a
result of non-stationarity in the respective time series, rather than evidence of
an actual cconomic relationship. The purpese here is to examine this
rossibility in relatton with the secio-economic variables and health care
expenditure in Pakistan.

The main advantage of the cointegration technigue is twofold. First, it s
casy Lo distinguish between short-and long-run response. Second, the speed
ol adjustment towand the long-run values can be directly estimated. The
cstimation of kealth expenditure using Error Correction Mechanism (ECM)
invalves throe steps. The first step is 1o examine the time series under
comsideration in order o determing whether the time series bas o uml root,
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that 15, whether it is st difference, second difference or a-diflerence
' . K]
stationary series.

If'the wariables are found 1o be non-stationary, then the second step is w
investigate the coinlegration between these variables. If they are found to be
cointegrated, the variables possess long-run elasticities that may be estimated
Iram the cointegrating regression. Fimally, the short-run elasticilies and the
speed of adjustment can be estimated from an FCM.

With respect to the first step, a number of unit rool tests have been
proposed since the ariginal work of Dickey and Fuller in 1976, Amanyg these
tests 15 the augmented Dickey-Fuller (ADF) test that invelves running a
regression for each considercd series with first Tagzed level and the Jageed
first differences as independent variables. In general, the ADF takes the
following form:

AN =, +a. X, 4 Z"’-'J"’!"--.- +e {2)

where A is the first difference operator and e, is 2 stationary random erreor,
The conventicnal Dickey-Fuller (DF) test is based on the above eguation
when the right-hand-side summation is deleted, The null hypothesis indicales
that the undifferenced form ol the series is non-stationary, /e, contained a
unit root, To reject the null kypothesis, the coefficient on the lagged level
lerm, in this case ey, muost be statistically significant and lareer in absolute
terms than the critical values reported in Fuller (1976). In this study, ADF
lest is employed to check the stationarity in the series,

Engle and Granger ( 19%7) have emphasized the importance of westing for
cointegration amang the variables included in the model. They argued that
the variables are said to be coimegraled if cach, taken separately, is noo-
stationary but some linear combination of the variables is stationary. Because
there are more than two variables, this study uses the procedure described in
Engle and Yoo (1987) o test for comtegration. Based on this procedure, the
equation {1) cointegrating repression s cstimated. The residuals obtained
trom equation {1} are then subjected o a Dickey-Fuller test. Failure to rejec
the null bypothesis of a unil root is evidence against coinferralivn since a
unit root is indicative that the linear combination of the variables and for
different sample sizes. If the variables ure cointegrated for the coelTicients fs

A fime-series process s called stationary iF the mean and variance are constant over lime
and i1 the sutacorrelution betweza values ol the provess at twa poines, say ¢ and s, depends
el on Lhe distanes herweon hess Ume pointz wnd noton che fime perool sell
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are long-run elasticitics respectively, The final step in the analysis 15 to
construct and estimate the following ECM:

APCHE =7+ ¥ JAGOPP_ + Y. LACER .+ ¥, JANSTE,,

+i JALirate + z J A LUrhan,_ + 1: J.ADeppop, _ + i3
=i i=il -

Y L AFaid_+ KU, + Z,

where the lag order #, m and 5 are chosen s0 as to make Z; while noise, and
= PCHE,_ - &, - Bydn,_ - §.CBR - L HSTE - 5 Litrae -

: n

S Livbhan - 8 Deppop - [ Faid .
Coefficients J,; to S5, give the short-run clasticities respectively while Jy

represents the speed of adjustment toward the Tong-run equilibrium.

The empirical analysis for cointegration starts with examimng the
logarithmic form of the cight series to determine if they are first difference
stationary. Following Godfrey and Tremayne (1988), Handa and Ma {1959)
and Muscatellli and Hurm (1992), the avgmented Dickey-Fuller {ADF) tE_:qt"'
was employed to this end, the results of which are summarized in Table 2.7

As can be seen, all variables except per capita foreign aid are found to

e non-stationary in levels, Consequently, the results of both Culyer (1990)

and Hitiris and Posnett { 1992) may have been biased as they were based on

variables defined in terms of levels (ie undifferenced). However, it 15

possible that @ linear combination of the non- qmtlnnan variables exists
which is itself [ (D). f.e. the variables are cointegrated.®

“T'he wsting statcgy deseribed by Percon (1983, pp, 314-317) was Tollowsd in this instance
psing the SHAZAM coonometrics puckage {White, [97#).

“Rore detailed nesults are available, upon request, from the authars.

Ty - [l - . - -~ ' - e

Strictly speaking. a lingar combination of variables integraied to different orders would nol
he expected to result in o swtionary scries {see Lngle and Granger, 1991, po &1 B,
pecurding o Muscatell: and Hurn {1952, po (2

it i arguahle 1at, given the problems with the testing procedures Tor inlegration an
coimtegration, us lung as the chosen se of repressors and regressand cuinlegrale among
themselves so s o prodece a stationary residusl, we need o warry less ahout he degree
of interration of the mulvidual variables.
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TABLE 2
Order ol Integration: Summary of ADF Test Resylts
YVariahle g3 Stationary Level using ADF Test .l
L.LFCHE . (1) .
LGDPP [{1) .
LOBR 1 {1) .
LHSTE . 12}
! Llitrate [{l
Lurban 1{2)
DEPPOP 1(2)
| Lfaid [0

It all of the non-stationary variables in a particular model are
explanatory variables and there exists a linear combination of them which is
[0 implieq that the maodel s restricted to reflect this ‘cointegrating
regression’, the model therefore can be l.,:.umﬂtcd using OLS without any
further adjustment to vield consistent estimates,” However, if the dependent

variable 1s numbered umong the non-stationary variables and a cointegraling

regression i found berween this (the repressand) and the other pon-
stalionary variables (the resressors), then QLS shoyld only he used to
cstimate the model if an errar-comection mechanism (ECMY}is nsid,”

Table 3 presents the possibility of cointegration between the variables
included in the medel which is examined by estimating the cointeeration
regression. On the basis of the ARG test for residuals in the equation, the
cointegration hypothesis cunnot be decisively rejected. Moreover, t-values
obtained from AEG test are negative and larger in absolute terms than the
corresponding  eritical  values reported by Engle and Yoo suggesting
stationary  residuals.  Furthermore, the  residuals correlogram  indicate
integration of arder zerg, On the basis ol all of the above, the varisbles are

“Huwever. dhe -statistics un the individual variables are stll not reliahly,
"ler a fuller discussion ol cointegration theury and ECMs sce Tholado er . {19903, Fugle
and Crranger 199 ] and Muscatell and |l ¢ 19527,
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cointegrated, Aller using ANG test on each series indnvidually, we sce that
there is no cointegration between PCHE and all wther vanables used in the
madel.

TABLE 2

Integration Regression: Using Avgmented Engle-Granger (ALG) Test
WVariable With No Trend With Trend
All variahles : —4,106% —4, g+
Same stationary level variables =3, 13G5%% 3 256Fxe
LGDPP 1598 ~1.862
LUBR -2.376 -2.114
LHSTE —1. a0 —1.4249
Llitrate 1.426 1.035
Lurban 1.423 —-1.242
[.Deppap -2 205 -1.336
Laid 2337 | -2

*Rejoction a [
F=Rejection at 3%

=¥ ereotion al 103

The next step is e estimate Error Correclion Mechanization (ECM)
from the above mentioned model, The results Tar the BECM are reported in
Table 4, together with a summary of the clastieitics. The equativn performs
quite well and the cocfficient for the ermor-correction variable {U._) is
significantly different rom wero, which indicates the acceptunce of the
cointegration  bypothesis.  There  is  also ne  evidence of  residual
sulasarrelabon i the model.

The leng-run elasticicy of LGDPP is .86, which is greater than the
short-run {impact) elasticity of .49 This indicates inelasticity of PCHE with
respect o prices for both in the short and long run, Furthermaore, the long-run
income clasticity 15 much larger than the shoro ron, indicating that PCHE 15
income elastic. Thus, it 15 greater i the long run compared o the short ren,
The CBE., HSTE and Faid are signilicant in the short ran which shows that
these variables are more important for policy purpese in Pakisian’s context.
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TARLE 4

Error carrecting model of Health Care Expenditures

T |
Constant 0,070 [1.539
ALCDPP hda [1,5410]
ALCBR 1,260 1.110
ALHSTE 7384 —0.705
AlLlilrate (.427 1,237
AlLurban 0a1s [ ZAaTHE
.-j,_]_.[:h;_';pg]':- B33 18.002%
ALFuid (L2230 4.156%
U, -1.150 4,332+
& {1,554
Adjusted #° (438
LW 2.043 5

=Rejecrinm at 1'%
== Rgpection at 5%

¥EERejeanion al 1084

Y. CONCLUSION

The results of the paper show that socio-ecanomic actors play an important
rale in determiming health care expenditure in Pakistan. The *share of health
expenditure in total public expenditure (HSTE) is the most significant
variable affecting health status. Therefore, this variable is important for the
overall improvement of heulth status in Pakistan. 1t also reinforees the fact
that government should increase the share of health care expenditure for (he
provision of hetter health services in the country, Literacy rate and GDF are
also essenfial varables, which illusirale a positive relationship with health
care expenditure, Lrbanization can be used as a core variable to develop
health status but its effectiveness may be limited. The crude birth rale and
foreign aid are imporlant in the short run, which shows that these variables
are also imporlant for policy purpose in Pakisian’s context.
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APPENDIX

Visual Data Display of the Dependent and Independent Variables
Used in This Paper
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