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A b stract

THE DBfAID FOK HEALTH GAU Of THE ITCXT COAST 
THE EOLE (V  H C O K , TD K  AID POLICY DIFLICATKKS

by

Anri Dor

Adviser: Professor Michael Grossman

A standard hypothesis of health econoaics is chat ciae acts aa 

a rationing aechanlsa particularly in tha absence of prices. Whether 

this is true is potentially iaportant to health care planners in 

developing countries who aust find new ways to recover costs. This 

study tests that hypothesis in the context of rural Ivory Coast, where 

public health care is provided free of charge. Another relevant policy 

issue is whether incoae acts aa a barrier to entry in the health care 

market. This study aeasures the effect of travel tiae, incoae and other 

variables on the deaand for the services of doctors, nurses and 

traditional healers. Three basic questions are asked: What detaralnes

the probability that an ill person will obtain any health care? What 

determines tha probability picking each type of health worker? How much 

health care is obtained?

The first of these questions may be thought of as a dichotoaous 

entry-to-the-market equation, either probit or logit. The second 

question is answered using a multinomial provider-choice model. 

Finally, I estimate a conventional demand equation with number of 

consultations as well as expenditures on medicines as limited dependent
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variables. The »*tlaatlon was carried out separately for infants, 

children and adults.

Ovn-titse effects found in this study had the expected negative 

sign and were highly significant. Despite weak evidence of 

cnapleaantarlties between nurses and healers, crscs-tlaa effect were 

usually positive end significant. These results suggest that high 

opportunity costs prevent aany people fro* obtaining needed treataent. 

On the other hand, low inco*e elasticities, even in the face of positive 

prices, as in the case of drug expenditures, indicate that ability-to- 

pay aay be less of an obstacle to health care consumption than 

previously thought.
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I. Introduction

1.1 General Remarks

Besides tbn social desirability of improving health, cbc health 

status of tba population ia ralavant to tha economic development of a 

country for two raaaona: First, aa an indicator of aconoaic

davalopaant, it shows tha ability and auccaaa or failura of a country to 

provida for tha aoat baaic naada of tba paopla (food, adaquata aanicary 

conditiona, ahalcar). Tha poaiciva correlation bnevean auch crude 

indicatora aa child aortality and lifa expectancy on tha ona hand, and 

par capita income on tha othar, ia vary robuat and haa bean extensively 

documented (e.g. Preston 1975, 1980, UDR, 1984).

■ Secondly, health - aa a fora of human capital - is an input for 

tha further development of a country. There is ample evidence to 

suggest that health plays an iaportant rola in. school enrollment and 

school performance of children (see for instance, Edvards and Grossman 

1979, Bartel and Taubman 1979, Cooper and Bice 1976) and in labor supply 

and productivity of adults (Berkovitz at al. 1983, Crossman 1975, 

Crossaan and Banham, 1974) and on earnings (Luft, 1976). Furthermore, 

high infant and child aortality rates are aawng the most iiaportant 

factora related to high fertility rates, which in turn play a crucial 

role in development.

Life expectancies as low as 38 years at birth may be found in 

the poorest among developing nations such as Cuinea and Somal ia 1. In 

middle incoae countries which include Tha Ivory Coast, life expectancies

1. 1982 figurea.
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average 55 for males and 58 for feaalea. In comparison most developed 

countriea have attained Life expeccanciea well above 70 yeara of age. 

Similar diaparitiea exiac in infant anrtality ratea. The highcat infant 

isrtality rate in the world exists in Afghani a tan where 205 of every

1,000 live born infanta die during the firat year of life. In the 

majority of developing countriea exhibit infant mortality ratea in 

excesa of 90 infanta per 1000, compared with average of 10 in the 

induatrial market economiea.

In Light of the above it ia not aurpriaing that improving the 

population'a health featurea aa a major goal on the agendaa of many 

local and national goverments in leaa developed countriea (LDCa). 

Although many other factora are relevant for achieving thia goal 

(adequate food aupplies, sanitation, education), providing medical care 

to thoae who need it plays a central role in improving health.

Thua, in recent years, there has been a growing awareness of 

the need to find new sources of finance in order to expand social 

services in developing countries and in some cases avert their virtual 

collapse. Whereas funds for capital investawnts are often available 

through international donors the public sector must fund new ways to 

finance operating and maintenance costs, i.e., recurrent costs. Much of 

the discussion within the World Bank focuses on the usefulness of user 

fees in the health care sector. (Birdsall 1983, de Ferranti 1985). In 

most developing countries there appears to be a political consensus in 

favor of free medical care. The Ivory Coast this is manifested in 

presidential commitment not co impose fees on medical services. In
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Peru, it takes the form of s constitutional guarantee of a "tendency" 

cowards free aedical care.

Consequently, government intervention in the health-care sector 

has often lead to a system that provides medical care free-of-charge or 

for a price that bears little resemblance to the marginal cost of the 

service or product. General revenues serve as the major source of 

financing. Revenues from user charges usually contribute lass than 10 

percent of recurrent expenditures (Ainsworth, 1983, de Ferranti, 1985).

Unfortunately, in their quest to provide medical care free-of- 

charge or at very low cost, governments have sacrificed tha availability 

of care in order to maintain affordability. Public budgets have been 

proven to be insufficient for providing adequate care to the majority of 

the population. Though other factors have also played a role, it seems 

fair to say that the combination of highly subsidized care and 

insufficient general funds has lead to a general structure of the health 

care sector that has the following characteristics:

(i) Quantity rationing has taken the place of the price SMchanism.

Where financial resources are insufficient to finance a health­

care system that meets the need of the population, effective 

demand is constrained by the sheer lack of medical facilities, 

personnel and drugs.

(ii) Available supply is unequally distributed, with a strong urban

bias. In many LOCs, doctors, nurses and hospital beds are 

concentrated in the cities, in spite of the fact chat the vast 

majority of the population lives in rural areas.



- A -

(iii)Modern curative care ("high-technology" hospitals, "wastarn" 

doctors) has won tha battla ovar scares rasourcas, leaving LittLa 

to £inanca pravantiva activities and basic cars. This is 

particularly damaging in LDCs where tha leading causas of death 

ara infectious and parasitic disaasas. Many of these diseases 

can be prevented or treated adequately vith relatively cheap and 

simple techniques.

(iv) With barely enough resources to cover salaries and the most basic 

drugs, there is no money left for equipment or for maintenance of 

Che existing facilities. Consequently, available resource are 

used inefficiently (doctors without equipment) and Che limited 

amount of medical care chat is provided, is generally of low 

quality.

In the next subsection we will illuscrate this broad 

characterization of a "typical" health-care sector in a LDC, using data 

from The Ivory Coast. 1

1.2 Background Information on The Ivory Coast and its Health Care

System

The following section draws heavily from the World Bank Country 

Economic Memorandum (1986) and van der Caag (1985): Since independence

(1960), The Ivory Coast has seen a steady economic growth, from a level

1. For a more general overview the health care sectors in LDCs see, for 
instance, de Ferranti 1985, Golladay 1980.



of $145 par capita in 1960 up to $1,207 in 1980 tha high point of ita 

aconoaic davalopaant. During thia pariod cruda haalth indicatora 

iaprovad aignifieantly. Tha infant Mortality rata dacraaaad froa 167 in 

1960 to 119 in 1982, whila lifa axpactaney at birth incraaaad froa 39 to 

47 yaara (Tabla 1). Still, thaaa indicatora ara littla battar than 

thoaa pravailing in naighboring Waat African -countriaa which ara auch 

poorar, and thay coapara unfavorably to thoaa of an "avaraga" lowar 

aiddla incoaa country.

Larga diffarancaa of haalth aziat within tha country. In 

Abidjan lifa axpactaney waa aatiaatad at 56 yaara in 1979, coaparad with 

only 39 yaara in tha rural Savanna ragiona , and 50 yaara in tha urban 

Savanna ragiona. Child aortality rataa in rural araaa axcaad thoaa in 

Abidjan wara tvica aa high aa child aortality pravailing in rural araaa.

Tabla 1.1: Baalth Indicatora for Tba Ivory Coaat and
lowar aiddla incoaa cooatriaa (avaragaa)

Ivory Coaat
Lowar Middla 

Incoaa
I960 1980 I960 1980

Cruda Daath Rata 24 17 20 12
Infant Mortality Rata L67 119 114 89
Child Mortality Rata 40 23 28 L3
Lifa Expectancy at Birth 39 47 45 56

SOURCE: Tha Ivory Coaat Country Economic Maaorandua, 
tha World Bank, 1986.

1. All dollar aquivalanta ara in currant valuaa for tha ralavant yaara.
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Part of chase differences are likely co be relaced Co che 

unequal discribucion of welfare in The Ivory Coasc. Based on Che value 

of cocal household consuapcion * only 6.A percenc of chose in Che 

lowesc quincile live in Abidjan, while 29.8 percenc of "che poor" live 

in che Savanna area (Table 2). Jusc 7.8 percenc of "che rich" live in 

che Savanna, while 42.1 percenc of Chen live in Abidjan. This large, 

urban-rural welfare gap is paralleled by che discribucion of healch care 

facilicies.

Table 1.2
The Regional Discribucion of Welfare in 

Tba Ivory Coasc 
Consuapcion Quinciles, PercenCagea.

1 2
QUINTILES
3 4 5

Abidjan 6.4 5.9 13.7 27.8 42.1
Other Cities 27.7 17.5 17.4 19.1 18.7
Rural East 17.5 33.2 33.4 23.6 20.9
Rural Nest 18.5 20.9 19.8 12.6 10.7
Rural Savanna 29.8 22.7 13.7 16.9 7.8

Total 100.0 100.0 100.0 100.0 100.0

SOURCE: Van der Gaaq, Lea (1984).

1. Tocal Household conauapcion is measured as che sum of cash
expendicures on consuapcion goods, plus che value of hoae grown
produce consuaed by che household.

2. Por a more excensive assessaenc of che discribucion of welfare in
che Ivory Coasc see Van der Caag, Lee (1984).



Abouc AO percent of che population in Tba Ivory Coasc iivas in 

urban araas. Abidjan alona accounts for a population of 1.6 Million, or 

abouc 17 parcant of tba total of 9.3 aillion (1903). All major hospital 

facilitias ara in tba cicias. Tba two univarsity hospitals (abouc 1300 

bads in total) ara situatad in Abidjan, while tha fiva ragional 

hospitals (general hospitals with a capacity of about 273 bads) ara 

found in tha citias of Bouak.4, Man, Daloa, Abangourou and Korogho. 

Togachar chasa hospital facilicias account for 41 parcant of all bads. 

Rural araas ara served by saall local hospitals, maternity and child 

cara units, dispansarias and mobile haalth units.

Tba hospital sactor asqiloys 70 parcant of all doctors, 45 

parcant of all midwivas and ovar 50 parcant of all nursas. Abouc 60 

parcant of all doctors are basad in Abidjan. Tha ovarall haalth 

manpower situation is unbalancad. In 1983 thara wara about 600 doctors, 

2200 nursas and 1000 midwivas, but virtually no skilled auxiliary 

workers. 1 Given che current health manpower training system, the World 

Bank projects that the number of western doctors will increase from 6.5 

par 100,000 population in 1983 to 7.8 in 2000. Tha number of nursas par 

capita will increase from about 24.9 to 26.5. Thus, tha already low 

nurse/doctor ratio of 3.8 will further decrease to about 3.4.

1. Thera is also an unknown number of traditional haalars. Furthermore
there are abouc 7000 "journaliers" working in tha health care
sactor, ranging from gardeners and chauffeurs to laboratory
assistants and X-ray machine operators. Most of them ara unskilled 
or received informal training only.
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ALL health workers are paid by che government. Medical care 

is, in principle, provided free of charge. For 1984 che governaenc 

health budgec was 32.6 billion CFAF, or 6.8Z of che cocal budget.  ̂

More Chen 75 per cent of this budgec is for personnel cose, abouc 8 

percenc for drugs and che resc for amcerials, equipment, maintenance end 

ocher operating cost. Current manpower projections indicate that che 

total health budgec will soon be insufficienc even co cover personnel 

cose only, unless che budgec grows much faster chan ocher pares of che 

governaenc budgec, or unless ocher financial resources are found.

Tha general quality of Che existing facilities leaves such co 

be desired. A 1979 study showed Chet of che 309 dispensaries, one cbird 

was aore then 20 years old, only 19 percenc had piped in wecer and jusc 

21 percenc had a working water puap. Pharmaceuticals are in short 

supply and cwo Chirds of che dispensaries, which are supposed to serve 

as referral cancers, lack any means of transportation. Of che 126 

MeCernel-Child Health Care unics (MCH), 45 percenc had no water and 31 

percenc no electricity. Only 20 percent are able co provide preventive 

services and general health education, chough chase casks are supposed 

co be pare of che workload of all MCHs. The cwo university hospitals in 

Abidjan have occupancy races well in excess of 100 percenc, buc most of 

che hospicalized patients are jusc waiting for che arrival of necessary 

drugs and ocher supplies and/or for Che repair oi equipment. In one 

universicy hospital cwo of che six ORs have noc been used during che

1. Recurrent budgec only.
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past chraa years because basic equipaenc is broken and funds are lacking 

for replacaaent.

1.3 Policy Relevance of Demand Analysis

The foregoing discussion clearly illustrates the need to search 

for additional resources co finance che health care systea. One of che 

aost frequently aencioned options is that of charging user fees. * The 

benefits if this option go well beyond revenue raising per se. First of 

all, if goods and services are priced adequately (i.e. are set equal to 

their aarginal costs), society will allocate it's scarce resources 

efficiently. For instance, sis^le aeasures of preventive SMdical care 

are likely to get higher priority under a aarginal cost-pricing scheme, 

because che cost of a unit of preventive care is well below that of a 

unit of curative care. Furthermore, when prices are zero, there is 

excess demand for certain goods and services, a situation that can be 

reswdied by che introduction of user charges.

The strongest argument in favor of che current policy co 

provide medical care free-of-charge (or at very low cost), is chat it 

promotes equal access by eliminating financial barriers. However, given 

che distorted regional distribution of facilities (as illustrated aboveJ 

che policy does noc result in an equirable health care delivery 

system. In fact, Che policy tends to be regressive with most 

beneficiaries living in che higher income urban areas.

1. For a discussion of ocher options (e.g. many variants of risk 
sharing) see de Ferranti, 1985.
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Nevertheless, tba introduction of user fees into a system chat 

ia currently providing gooda and services free-of-charge raiaaa many 

questions ragarding both tba efficiency and tba equity of tba system. 

Aaong them:

(i) For which gooda and aarvicaa ara faaa daairabla? Should tba 

faa ba aqua! to tha marginal coat of tba product? Can tba 

marginal coat ba maaaured? Should tha faa ba high anough to 

racovar all coat, or abould cartain aarvicaa ba aubaidizad?

(ii) Though monay pricaa ara currantly zero, tba privata coat of 

obtaining madical cara can atill ba substantial. Travel time 

ia often vary long and tha monetary coat of traveling can be 

a aubatantial outlay for poor familiea. How can uaer faaa be 

introduced without malting the total coat of obtaining medical 

care prohibitively high?

(iii) Many atudiaa ahow high income elaaticitiaa for medical 

cara. Will poor familiea ba able to pay the price, if money 

feaa ara to ba aat high enough to recover a aubatantial part 

of the total coat?

In this paper we will make a start with answering some jf these 

questions. Our focus will be <n current health care utilization 

patterns in rural Ivory Coast. We will investigate tha extent of 

quantity rationing for madical aarvicaa provided by doctors, nurses and 

traditional healers, by estimating own and croas time-price elasticities 

for these services. Wa will also look at the corresponding income
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elasticities. Furthermore, we will analyze expenditures on drugs. In 

principle drugs coo can be obtained free of charge (e.g. in a hospital), 

if available. However, drugs aay also be purchased in the private 

aarltec. Thus, analyzing drug expenditures will shed soae light on che 

ability-to-pay issue.
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II. Tha Demand for Health Care

2.1 Theory

Desund aquae ion* for madical cara ara derived from eha 

maximization of individual utility function* lubjact to a budget 

constraint. In its simplest fora tha modal states:

V - U(N,Z)

subject to I ■ pjM ♦ pjZ

whara U • tha individual's utility to ba maxiiaized

M ■ madical cara

Z “ a co*n>osic* of all othar goods and services

I ■ individual incosM.

p., p. ■ respective pricas of M and Z

Acton (1975, 1976) modifies tha model to include time costs. 

Consuming a good or a sarvica requires consumers to spend time

associated with travel to the maricet, queuing, and actual consumption

(such as the length of a hospital stay or tha duration of a

consultation). Thus, tha "full price" q of a commodity is the sum of

the time price and :he money price:

q ■ p ♦ cw

where t * total length of time devoted to consuming a good or

service.
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w ” the price of cine (ofton represented by * shadow wage 

race)

q, t, refer to nodical, care M, while qj and Cj refer co commodity Z.

Similarly, Acton defines "full income" as Che sum of two 

components, earned income and non-earned income (the latter includes 

non—wage incosm such as rencs, profics and inceresc).

As a consequence of entering q^ and q2 ia Che budget constraint 

in place of p^ and p2  Action derives tha result that full price 

elasticity of demand is simply the weighted sum of the time price and 

money price elasticities.

P q

N - —  Nr q

where N * elasticity of demand for medical care wich respect co 

full price of medical care, 

tip, Mc * elasticity for medical care desund wich respect co 

money price and time price respectively.

On the basis of this result Acton makes the prediction that as 

the coney price of a medical service approaches zero, demand becomes 

more sensitive co time price. Thus, when medical care is offered free 

of charge the extent of utilization of services depends entirely on che

li
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distance of health facilities froa the individual's home and on the 

opportunity cost of tioM. 1

The predictions regarding incoaM elasticity for this model are 

less robust. Assuaung consusiars treat medical care as a normal good, 

the elasticity of demand for medical care with respect to unearned 

income is unambiguously positive. On the other hand the sign of the 

wage elasticity is ambiguous. The incoaw effect of a change in the wage 

rate on the demand for medical care is of course positive. The 

substitution effect ia positive if and only if

wtj wtr
q2 ♦ wtj q t wt;

that is, if the time price is a larger proportion of the total price for 

the compositive good Z, than it is for medical services, M. Therefore, 

the net effect on the sign of the wage elasticity is ambiguous.

The utility-type models have certain shortcomings. Health 

status enters the model as an exogenous component of "taste", which in 

turn determines the utility an individual will derive from medical 

care. In reality, people, to some extent, are free co choose their 

level of health, just as they choose the level of consumption of other 

cormodities. Therefore, there is a distinction between the demand for 

health and the demand for medical care. Medical care as well as the 

time associated wich ic, in fact, may be viewed as inputs in the

1. However, it can be shown chat this prediction is correct in a double 
log (in full price) demand function, incorrect wich a linear demand 
function and indeterminant wich ocher demand functions.
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"production" of health, where the household, as suggested by Becker 

(1965), is perceived as a unit of production.

Grossaan (1972, 1975) coabines both approaches. There is the 

faailiar consuapcion active for dcaend where health enters the utility 

function. In addition, Grossaan introduces an investacnt aocive, so 

that health services are created as inputs in Che production of healthy 

days (h).

A well known axioa of price theory is chat the aarginal cost of 

a unit of investaent (MC) aust equal its aarginal race of return (NR). 

In equilibriua Grossaan derives a special case:

Nr ■ y ♦ a. ■ r - .n , ♦ d. ■ HC
i  J. - 1 l

aarginal aoney rate of return co an investaent in

health in period i 

aarginal psychic return

interest race foregone by not investing in ocher

present change in aarginal cost from the last period 

co the current period 

rare of depreciation of healch

This fundaaencal relationship allows Grossman co creat che 

consumption and investaent aspects of healch separately. If a^ ■ 0, 

then no utility is derived froa medical care and ic can be treated

where y ^

a.l

i5i

d.L
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solely as an investment good. Alternatively whan we sac * 0 *

aadicaL cara bscoasi a pura consumption good.

Anocbar salienc feature of Crossawn's nodal is its 

multiperiodicity drawn frost tba hnnan capital nodal of Ben-Porath

(1967). There is an initial inherited stock of haalcb capital, which

continuously deteriorates over the life cycle. The stock of health can 

expand only if invescnent exceeds this depreciation of healch. 

Eventually the rate of depreciation will outweigh invescnent, healch 

capital will fall below the nininal stock necessary for survival and 

death will ensue. Multiperiodicity is also aabedded in the budget 

constraint which states chat the discounted value of consuan>tion over 

the life cycle nust equal the discounted future incone strean. As in 

che Acton nodel, the full price of healch services incorporates the 

opportunity cost of tine.

According co che consumption nodel, a fall in che relative 

shadow price of health would lead consuswrs co consuoie more of che 

"health" commodity and less of che aggregate good, Z. Consequently che 

demand for medical inputs will rise, and the expected sign of the price 

elasticity is unaad>iguously negative.

Wage increases on che consuiapcion nodel have che same ambiguous 

effect as in acton's model. Higher wages raise demand for all normal

goods and services, but' they also raise the time costs associated wich

che production of health. If chese costs exceeds the time costs of 

other home production, che demand for health will actually decline. 

Consequently che demand for the input medical care will also fall. On
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the och«r hand if healch were noc an inferior commodity chan an incraaac 

in full waalch would raiaa cha demand for haalch and aadical aarvicaa.

Tha point of dapartura of cha invaafant nodal ia cha follovirg 

ralacionabip:

H. . - H. - I. - d. H. i*l 1 l i i

That ia, cha changa in an individual's sc ice of healch fron 

period i co period i+ 1  dependa on haalch investment minus cocal 

depreciation of haalch in period i. Tha relevant demand curve in cha 

pure investment modal is cha marginal efficiency of capital (MEC), which 

shows cha relationship between cha level of haalch capital and cha rare 

of return on an investment in haalch.

Tha prediction of cha wage elasticity from cha investment model 

stands in sharp contrast co cha result obtained from cha pure 

consumption modal. Esther chat cha ambiguous wage effect of cha latter, 

we now anticipac* an unambiguously positive wage elasticity of demand 

for haalch on medical services. An increase in che wage rate raises che 

monetary value of che marginal product of healch. The higher chc wage 

rate che greater che value of an increase in healthy time co an 

indiv.,dual. Thus if medical care and che time intensive home input are

substitutes, che individual would have an incentive co substitute

medical care for che ocher relatively more expensive inputs. Unlike che

price of own time, the price of medical care docs noc influence the

value of che marginal product of healch capital. Therefore, the 

prediction of price elasticity of demand is quite conventional, chat is,
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an increase in cha prica of madical aarvicaa Iowars cha daaand for 

haalch capical.

In cha current study cha main incaraac ia in pacuniary and cima 

variablaa whila socioaconomic accribucaa ara taken maraly aa concrol 

variables. Nevertheless, ic will ba uaaful Co draw aooM inaighcs from 

pravioua work. Tha Crossman modal ia cha only modal- thac providaa 

rigoroualy darivad predicciona ragarding cha affacc of age and aducacion 

on cha demand for healch and madical cara.

Proa cha haalch equation given above, ic ia obvioua Chat a high

race of depreciation of haalch capical raquiraa a high race of

inveataanc juac co maintain cha curranc acock. Since aging ia 

poaicively correlated wich depreciation of haalch capital, old age

unambiguoualy raiaea cha demand for haalch. On cha ocher hand cha 

daaand for madical care will riaa only if cha demand for healch ia 

inelaacic wich reapecc co cha coac of inveacmenc in healch, (incereac 

race plua race of depreciation) i.e., ic will depend on cha alopa of che 

MEC achadule.

Tha conauapcion model includes cima preference effects as wall 

as depreciation effaces. Tha individual is presumed co face two 

distinct types of haalch: present haalch and future healch. Madical

purchases would tend co ba posicively correlated wich age if Che

elasticity of subscicucion bacween present and future healch ware less 

chan unity.  ̂ Put differently, if present and future haalch were 

relatively poor subscicuces, individuals would have an incentive co

1. Sea Crossman (1972a) pp. 94-95
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offsac haalch dapraciacion by increasing invescmanc in cha fucura. To 

suaariza, boch models forasaa a Candancy cowards graacar daaand for 

haalch aa cha individual agaa, a1 Chough cha final ouccoaw ia aad>iguoua.

Nora aducacion is praauaad Co incraaaa afficiancy of hoaa 

produccion of haalch. In siapla terms, ralacivaly aducacad, well- 

inforaad paopla find vays ochar chan formal cara co improva chair haalch 

(via baccar diacs, for example). Consequently, boch cha investment 

modal and cha conaumpcion modal predicc a nagaciva corralacion between 

aducacion and cha damand for formal madical cara, providad chac cha 

daaund for haalch capical ia inalaacic wich raapacc co cha prica of 

haalch (i.a. chara muac ba a acrong poaidva association of education 

wich damand for haalch capical. In cha conaumpcion modal, chara is a 

furchar scipulacion chac cha alaacicicy of waalch wich raapacc co 

aducacion ba aqual co or smaller chan cha alaacicicy of haalch wich 

raapacc co aducacion ( a graacar waalch alaacicicy would imply chac 

aducacion cauaaa a relacive incraaaa cha produccivicy of home produccion 

ocher chan haalch, chereby raising cha relacive prica of home-produced 

haalch inpucs. In chac case, cha final efface of aducacion on cha 

damand on madical purchases is ambiguous). ^

Nona of che models makes explicic prediccions regarding che 

affect of sex on haalch care demand. However, if males cend co be wage 

earners, wich higher opporcunicy coses chan on che basis of ucilicy 

maximizing models such as Accon's cha impace of sax would ba ambiguous.

1. Grossman (1972a), pp. 35-37 and pp. 25-28.
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Though chc models wich endogenous health have a firtner

cheorecical base chan chose chac creac soatone's heaLth scacus as an 

exogenous random event (see Maurinen, 1962 fcr a generalization of che

Grossaan modal), che laccer approach seams preferable for che current

study given the nacurc of che healch status measure available. We only 

know whether or not an individual experienced an illness or injury

during a relatively short period prior to che survey. This healch 

neasure is likely to contain many acuce healch problems, whereas a 

healch measure suicable for che eore general approach should represenc 

che long term "stock of healch" of an individual. Furthermore, in che 

more elaborace household produccion models Che distinccion between 

earned and non-earned income is very important (earned income being 

endogenous). For che current analyses we can noc make Chis distinction, 

since only a measure of cocal income is available. Finally, demand for

medical care is only measured if che individual suffered from an illness

or injury. Thus, in whac follows we will analyze che demand for medical 

care, conditional upon the presence of an illness, and given che 

household's cocal income

2.2 Evidence from che Literature

Anocher common feature of che analyses presented in che 

literaCure is the use of cross-section household data. Usually che unit 

of observation is the individual, by type of care, buc sometimes che 

household is treated as the unit of observation. Furthermore estimates 

obtained from che various studies are noc always coaqiarable. Recent 

studies often tend co employ limited dependent variable techniques. The
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estisuced coefficients and elasticities obtained froa these procedures 

have a probabilistic interpretation i.e. they pose tha question how will 

a change in a particular variable effect the probability of seeking 

care? Even when least square techniques are used, the parasMters are 

not strictly coaparable when different dependent variables are 

introduced as measures of the quantity of Radical care. In sosm studies 

the dependent variable is the nuaber of Radical visits, in others, it is 

expenditures on Radical care. Nevertheless, certain general results 

saea to eaerge froa the literature. In che United states and ocher 

developed countries, aoney price elasticities tend to be negative but 

rather saall, tiae price elasticities tend to be negative and 

significant and incoass elasticities are positive but generally low. 

Only a handful of studies of health care demand in developing countries 

exist. These include Mwabu (1986), Akin at ai. (1985), Musgrove (1983) 

and Heller (1981). Below we highlight soae of these studies, 

eaphasizing price elasticities, tiae effects and incoae effects.

More often then noc, che data lack information on prices of 

aedical goods and services. Consequently, estimates of price 

elasticities are scarce. Sometiaes prices are calculated as actual 

expenditures divided by che nuaber of visits or by che nuaber of 

hospital days. (For instance, see Heller 1982). However, i xth this 

procedure there is che danger of introducing errors of measurements in 

che dependent variable (say visits) into che estimation thereby biasing 

the estimated coefficient.

Using binary logic, Coffey (1983) found che price-elasticity of 

che probability of obtaining female ambulatory care co be -0.20. Using
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lease square techniques, Phelps and Hcvhouse (1974a) obtained a price 

elasticity of -0.14 for physician office visits by individuals. Holtaan 

and Olsen (1978) approximated prices of outpatient services by dividing 

total household medical expenditures by the. nuaber of visits. They 

report a household price elasticity of -0.12. When visits are adjusted 

for quality, elasticities are likely to be even smaller. Goldman and 

Grossman (1978) found that cosqtensated and uncompensated quality 

adjusted price elasticities of the nuaber of pediatric visits were -.03 

and -.03 respectively. Several results are aveilable in developing 

countries. Akin et al. used a aultinoainal logit aodal to test the 

effect of provider-reported prices on the probabilities of selecting 

public care and private care. They.found significant positive ovn-price 

effects on public care and negative, albeit insignificant, o«m-price 

effects on private care. These results are attributable to non- 

serioualy ill adults. In the case of seriously ill adults, there is a

negative, significant price effect for public care and a positive 

insignificant price effect for private care. Cross price elasticities 

were usually negative and statistically insignificant. Using a 

conditional logit model, Mwabu found a significant negative price effect 

on the probability of obtaining any type of health care in Kenya, 

heller (1981) obtained price elasticities in Mala/sia ranging irom 

-0.015 for nuaber of private consultations co -0.04 for all outpatient 

demand, measured again by nuaber of visits. The cross elasticity of 

outpatient visits wich respect co che money price of private care was 

-0.15. Akin (1985) et al. found a negative (insignificant) cross-price 

effect on che probability of obcaining adult private care, and a
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positive cross-price efface with respect to public care. On the other 

hand, the price coefficients in the probabiiity-of-public care 

regression did not have the expected sign. (However, these results were 

not based on statistically significant coefficients).

These low price elasticities tend to support Acton's prediction 

that tiae is an important rationing devise in the deaund for medical 

care. Furthermore, on the basis of statistically significant 

coefficients, Acton (1973) obtained negative own-ciaa elasticities for 

public care and private care daaand as well as positive cross-time 

effects. Such results clearly deaonstrate that tiaM aay assuae the role 

of the conventional prica aachanisa.

We should bear in aind that in addition to variations in the 

choice of dependent variables mentioned above, different aeasures of 

tiae-price are used. Often tiae is measured in natural units (hours or 

minutes). Other studies have used the theoretically correct variable,

i.e. tiow multiplied by the wage rata. When actual wages are not known, 

the value of tisM is obtained from the imputed reservation wage (Coffey, 

1983) or from predicted wages (Colic and Crossman 1978, Goldman and 

Crosssun, 1978).

Ideally, chc researcher would have information on che length of 

time associated with consuming che medical service, chat is r.avel time, 

waiting tiae at the source of care and treatment time. I:i practice, 

this rarely happens. Travel tiae appears co be the most widely 

available aeasure (van de Van and van der Gaag (1982), Barer and 

Stoddart (1981). Data on boch travel and waiting tiae intervals are 

used by Akin (1985), Heller (1981) Goldman and Grossaan (1978), Colle
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and Croasman (1978), and Acton (1973). Holtsun and Olsan (1978) eaploy 

solely waiting time; Coffey (1983) ia tha only atudy we know of that 

definaa tha full-time interval (tha sua of traval, waiting and treatment 

tine).

Coffay found that tha ratio of public to private tieae-price had 

a aignificancly negative affect on tha choice of public cara veraua 

private cara (females only), and a similar affect of tiae-price of tha 

interviewee'a preferred provider on the probability of entering the 

aedical care ayatea. Only a few other atudiea deaonatrate atatiatically 

aignificant negative tiae effacta on daaand. When Colle and Croaaaan 

(1978) uaed a binary logit nodal to predict the probability of utilizing 

preventive pediatric care, they found a .aignificancly negative effect 

aaaociated with tiae-price. Coldaan and Croaaaun (1978) found a 

significant negative tiae price effect on the nuaber of pediatric 

visits. Holtaan and Olsen obtained a similar result for actual tiote and 

dental visits (but not for doctor consultations). Ucing nuaber of 

visits as the dependent variable in a series of Tobit regressions, Acton 

calculated that own-travel tiae and waiting elasticities were -0.96 and 

-0 . 1 2  in the case of public care (at clinics and hospital outpatient 

departments) or -0.2S and -0.0S0 in che case of private physician 

care. Significant positive cross-effects were associated only with the 

travel time variable: 0.33,for pubLic care with respect to privace care

and 0.64 for privace care with respect to public care.

There is ample evidence co suggest chac time acts as a 

rationing device for medical care although it is not always 

statistically significant. Additional evidence supporting a negative
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ti M  or ti.M-pri.ce effect is presented in van de Ven and van der Caag

(1982), Stoddard and Barer (1982), Coldaan and Crosssao (1978), and 

Mewhouse and Phelps (1974). Similar results for developing countries 

are found in Mwabu (1986), Akin et al. (198S) and Heller (1981).

There is occasional evidence supporting positive ti M  effects, 

but it is never drawn from significant estimates. This is the case of 

tine price and the nuaber of pediatric visits (in both Goldoun and 

Crossaan and Colle and Crossun), travel t i M  and nuaber of preventive 

care consultations (Salkever, 1976) or nuaber of general practitioner 

consultations (Hershey et al. 1975). Heller (1982) found a negative 

association of travel c i M  on the probability of choosing public care, 

but a positive effect of treataant t i M  on dasund.

Estiaates of incoM elasticities are aore readily available in 

the literature.In his eapirical nodel Crosssun estimated logarithmic 

demand equations of Mdical expenditures by adults. An averaging of 

incoM elasticities obtained using slightly different incoM Masures 

yielded a value of -0.146 for the wages and 0.717 for the unearned 

incoM. The significant negative effect of wages was not predicted by 

the Crosiatn's pure consumption model and is attributed to Masureunt 

errors. Evidence supporting positive wage elasticities is found in 

Acton (1973) and, to a lesser extent, in A:ton (1973) and Newhouse and 

Phelps (1976). When the decomposition of incoM into earned and 

unearned components is ignored the overall, incoM effect tends to be 

significant and positive, yet relatively satll in developed countries. 

IncoM elasticities not exceeding 0.3 are coaMnly found in the 

literature for a variety of model specifications. This is shown to be
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chc caac for che nuaber of healch care visits by individuals (van de Ven 

and van der Caag 1982,Acton, 1975), by che household (Holcaan and Olsen, 

1978) and for aggregates of che population (Benhaa and Benhaa, 1975). 

Siailar results were obtained for health care expenditures by 

individuals (Phelps, 1975). Incoae elasticities of deaand for pediatric 

care tend to be considerably higher, as shown by Colle and Crossaan 

(1978) and Goldsun and Crossaan (1978). However, when che consuaer is 

faced with several alternative providers of aedical services, certain 

providers aay turn out to be inferior goods with negative incoae 

elasticities, as shown by Acton (1975) who coapared public with private 

care. Coffey (1982) gives che very saae result in probabilistic 

teras. That is, a positive incoae effect on the probability of entering 

the aedical care syscea, but a substantial negative incoae elasticity (-

0.36) for the choice of public care over private care. We need aention 

that when a negative association between income and deaand for visits is 

found, it is invariably based upon statistically insignificant 

coefficients (Coffey, 1983, Stoddart and Barer, 1981).

Comparable evidence from developing countries is sparse but 

seeas co suggest chat incooM elasticities are relatively high. Musgrove

(1983) found that in several Latin Aaerican countries income 

elasticities of health care expenditures by households tend to 

concentrate around unity. We finally mention an incoae elasticity of

0.88 obtained by Birdsall and Chuhan (1983) using subjective 

willingness-co-pay questions for medical care in Mali.

In sua: estimates of the price elasticity for che deaand for

medical care are scarce. Only in a few studies exogenous price
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information vaa available. In those caaea own price elasticities tend 

to be small. There is weak evidence to suggest that cross-price 

elasticities for public and private care in developing countries are 

similarly low (Heller, 1981). Otherwise, there is virtually no

information on cross-price elasticities for various types of 

providers. Incoaw elasticities have been estimated more frequently,, 

they are low in developed countries, but seem to be fairly large in 

LDCs. Most of the evidence regarding the role of time, whether measured 

in terms of monetary value or actual time-units tend to support a 

negative effect on the utilization of medical care.

2.3 Analytical Framework

In this study we analyze three distinct questions that are 

relevant to the overall demand for medical care:

(i) If someone is ill, what determines whether or not he or she 

will obtain any health care at all.

(ii) What determines the type of health care (i.e. practitioner)

actually chosen?

(iii) Determinants of the amount of health care obtained.

The first and second issues suggest a discrete choice 

analytical fraaMwork. The third issue calls for traditional demand 

analysis, where the demand for health care is measured in a continuous

fashion. The theoretical basis for demand analysis is highlighted

below.
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Conveneionally Che consumer's utility function i* stated in Che 

following way.

U - U ( X p  x 2 )

Where Xj end X2 denote quantities of eech good in e two-good world. 

Civen thet utility ia aubject to the budget conatraint,

r - Pi Xi ♦ p2 x2

Y ia the incoae of the conaumr and. where P p  P2 are the reapective 

pricea of each good, the following' indirect utility function ia 

obtained.

U* - U*(Pp P2, Y)

By Roy'a identity, maximization of indirect utility yields 

deaand functions of che fora *

X 1 " X 1 (P1 ’ P2 » Y)

Using this fraaewor* we define a general health care deoiand function. 

M - M(P, Y, H, X)

1. The proof chat Soy's identity generates a deaand curve as a function 
of incoae and pricea is available in numerous places. See for
instance Varian, pp. 126-127.
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wich M nuaber of aedical consultation*

P a vector of price*, including tiae price*

Y a aea*ure of incoae

X a vector of socio-economic variable*

H a aeaaure of health capical

Hoat eapirical aodel* preaenced in the literature uae chia

general framework. It will alao 3 erve aa the baai* of all econoaMtric

•pacification* in the current atudy.

The apecification of deaand function in tha continuoua caae ia 

atraight forward. The relacive aerica of Tobit and OLS are diacuaaed in 

Section IV. The Entry-co-market queacion ia apecified aa binary probit 

or a binary logit. The provider choice queacion ia aodelled initially 

in teraa of tha iaoat general fora of multinomial logit often referred to 

a* the univeraal logit model. (Amemyia 1981). Accordingly, the 

probability of picking che j'th alternative given by

P. - -i
J J *k£ e J

j " l
Here each of the B.'X, terma i* a function of all the explanatoryJ k
variables, including pricea. The probability choice set associated wich 

each alternative is therefore completely analogous to Che conventional 

demand function. An advantage of this approach is the absence of the
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assumption of chc independence of irrelevant alternative*, which will be 

discussed shortly.

In the analysis of discrete choice a distinction is made among 

utility functions associated with each alternative. Furthermore, the 

random utility maximization (RUM) hypothesis is usually invoked.  ̂ In 

Che binary case (easily extended to the case of sailtiple choices), RUM 

states that, ^

U, - V, ♦ «,

u2 -  v 2 ♦ «2

Uj, Uj are utility associated with each choice, V^, Vj are 

"representative” or constant utility terms observable to the researcher 

and c x,c 2 are random, unobservable components of utility which vary 

across individuals. For convenience, subscripts denoting Che individual 

were suppressed.

An individual will pick the alternative that yields him the 

most utility. The probability that this individual picks alternative 1 

rather Chan alternative 2 is given by

P: - Prob(U1 > Ut)

1. See McPadden 1981.

2. For an extention of RUM co chc trinomial case see Hausiaan and Wise 
(1978).
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substitution yields

Px - ProbUj - e, < V t - V2)

Thus the choice o£ en alternative (say e perticuler node of 

heeith care) depends upon differences in representative utilities.

We will assuae that any given characteristic affects

representative utility in a different weys. Thus, letting Z be a

coaposite of all characteristics

V, - fl, Z

v 2 -  f l j  z

The logistic distribution in the binary case is given by:

p -1 v Ve l  ♦ e 2

Hay be written in terns of differences in representative utilities, that

is:

e(fli-B2)Z 
P‘ * .lBrB2)Z l

bZ
P - e
‘ ebZ ♦ 1

Note that the sane procedure gives the probability of selecting the

second alternative:
1P

2 1 ♦ eb2Z
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However, estimation of Pj ia redundenc aince bj • -b2’ th*

multinomial caae b, » - I  b.)
1 i- 2  J

In preccice, aost coaputer progreaia execute maximum likelihood 

itereciona by aaking the noraalization S2 * 0. The reaulting

paraaetar eatiaatea have the aaae interpretation aa ia the above

exasq>le. The firat queation which waa atated earlier (aarket entry) 

will be analyzed within a binary fraaework. (P^ is the probability of

aeeking health care). The aecond queation (provider choice) ia aodelled

aa a problea of aultinoaial choices. The procedure described here can 

be easily expanded to several choices. Aa long as all prices appear in 

the probability choice set it will yield the universal logit.

However, it is argued, particularly in the transportation

literature that the relevant probability choice seta should include a 

single price, naawiy, the price of the alternative being considered, 

(see NcPadden, 1982 or Ben Akiva and Leraan, 198S). 1 The arguaent aay 

be suaaarized as follows: Faced with a discrete choice problea the

individual is no longer characterized by a utility function of the fora 

U(X^, Xj) which allows for infinite coabinations of two goods. Rather, 

a decision oust be made co consume positive asMunts of one good, and 

none of the other. The corresponding utility cakes the form U(X^, 0) or 

U(0, Xj). The budget constraint corresponds to a corner solution of

1. McFadden terms this as Chc "translation-invariant probabilistic 
choice systea". In Manski and McFadden, (1981) pp 212.
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demand, either Y * . Pj or Y ■ Pj Xj. Consequently both indirect 

utility end derived deaend will depend only on own-price.

Alternatively, che reseercher aty envision e different swdel of 

representative utility, for instance:

V, “ * Z. .
V 2 "  B Z 2 .

Here, a different value of che characteristic Z is associated 

with each alternative. On the ocher hand, this characteristic has the 

s u n  effect on the representative utility of each alternative. Stated 

simply, whereas previously we imposed che constraint Z^aZ2 » we are now 

saying that B^Bj. Using the new constraint, a transformation of che 

binary logit model analogous to that carried out above would lead to a 

specification called conditional-logit (McFadden, 1973).

p m _____ 1:__ _
‘ i .  i

2 -j

In this model only independent variables which vary across 

alternatives may enter directly. These are called alternative specific 

variables (ASV) such as price and travel time associated with each 

alternative. Other variables, which remain constant across alternatives 

(generic variables) such as socioeconomic attributes of a decision 

malcer, may enter the swdel only if interacted with alternative specific 

dummy variables (ASDV). Another possibility is to interact a generic 

variable (x) with an ASV, such as cost (c) and encer the difference cj*~
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CjX into the exponent. Note thet when aocioeconoeiic variables are 

interacted with all ASDVs, the conditional logit nodel beeones 

computationally identical to a universal logit nodel with zero 

restrictions on the cross price coefficients.

The weakness of the conditional logit approach is che property 

of independence fron irrelevant alternatives (IIA). This has also been 

coined che red bus/blue bus problem. In a nutshell, it states that in 

the presence of, for instance, 3 alternatives the odds of i being chosen 

over j  are independent of all ocher attributes, chat is:

Pj
In * B(Z, - Zj) , independent of Z3. 1

If for instance Pj * and Pj * 4, che implication of the IIA 

property is that when a third alternative ia added P[ ■ Pj ■ Pj ■ 1/3.

However, if che second and third alternatives are very similar, as in

the red bus/blue bus example, we would expect the probability of

choosing the first alternative co remain unchanged, whereas che 

probability of choosing any of che resuining (identical) probabilities 

to be split equally, i.e. P2 * P3 * t̂,

Thus, the conditional logic model should be applied only when 

the researcher is convinced that he or she is faced with clearly

distinguishable alternatives. This is noc the case in che present 

study. To ary knowledge no previous study of dcawnd for medical care in 

West Africa has ever been undertaken. (Although a study of Kenya has

1. McFadden, 1982



- 35 -

recently been made available.) Consequently we have no a-priori 

knowledge of bow rural inhabitant* of tha Ivory Coast parcaiva sarvicaa 

randarad by physician*, nursa* and traditional haalara. Tha universal 

logit nodal, which allows for a flexible pattern of own and cross price 

elasticities seems a suitable technique at an early exploratory stage. 

We will return to tha IIA property and its iiaplications with ragards to 

tha provider choice nodal in Section IV.

Finally, wa mention that tha smltinonial probit nodal conforms 

with assumptions regarding utility functions implicit in tha conditional 

logit nodal, while remaining free of tha IIA property. (Ananyia, 

1961.) However, Since tha normal distribution, which is tha underlying 

distribution of tha probit model, and tha logistic distribution are 

almost identical (Logit is more heavily concantratad at tha tails). 

Logit and Probit yield similar estimates. This is illustrated in 

section (IV) for tha binary casa. No attempt has been mad* here to 

estiaute a multinomial probit model which is cosqmtationally burdensome 

and prohibitively expensive, since multiple integrals mus t be 

evaluated. Similarities between the multinomial logit and the 

multinomial probit estimates in the trinomial case are shown in Hausman 

and Wise (1978).
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III. Data and Summsij Sfcitti.cs

3.1 Tha ILS - Survay

Data used in this study ara drawn from the Ivorian Living 

Standard Survey (ILSS). This isuLti-purpose household survey, which aims 

at measuring many socio-economic factors relevant to the living 

standards of Ivorian households,  ̂was started in February 1985. During 

the first 12 month period, 1600 households will be interviewed. The 

neat year 50 percent of these households will be reinterviewed and 800 

new households will replace the ocher 50 percent. The survey is 

scheduled to be conducted on a permanent basis.

Tha ILSS has many unique features that distinguishes it from 

Che tray household surveys are usually conducted in LDCs. Perhaps its 

most important characteristic, is the timeliness with which data 

collected in the field are available for analyses. The current analyses 

is based on information from 902 households interviewed between February 

15 and September 6 , 1985 of which 535 were classified as rural. Initial 

cross-tabulations of thasa data were published in November 1985.

Information on health is collected on all household members in 

Che survey. Further information about health status and health-care 

utilization is obtained from persons who reported an illness or injur* 

during the four weeks prior to the interview. The ILSS also contains

1. For detailed information on this survey, see Grootaert, 1985.

2. Enquite Permanente Aupris des Manages; Resultats provisoires 1985. 
Cota d'Ivoire Ministire de 1'Economic ec des Finances; Direction de 
la Staciscique.
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extensive informxtion on many socio-econosiic aspects relevant to the 

demend for medical care. In this study we use total household 

consumption ("income") as a measure of the household's economic wall- 

being. Variables such as age, sex and years of schooling are also

included as exogenous variables.

Health status is indicated by an individual's own assessment of 

whether or not he suffered from an illness or injury during the relevant 

period. Table 3.1 shows the percentage of the population that report an 

illness during this period. Of the 30 percent reporting an illness, 

about 37 percent obtained soma form of medical care. Figure 1 depicts 

the distribution of care by type of practitioner. While almost two- 

thirds of those who obtained medical care in Abidjan .consulted a doctor, 

in tha villages only 17 percent saw a doctor. Still fewer consulted a 

traditional healer (12 percent). The vast majority of rural dwellers 

consult a nurse ( 6 6  percent). Inforsution on medical consumption

includes the number of visits to each type of provider, expenditures on

consultations (if any) and expenditures on drugs.

In addition to household data, the ILSS collects community 

level information in rural areas. Relevant to the current study is the 

data on the availability of various types cf health care facilities. If 

a practitioner, say a doctor is not available in the village, th.s travel 

tioM to the nearest doctor is known. When a practitioner is available 

in the village, travel time is recorded as zero.
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3• 2 Health Status as Reflected by ILSS

The ILSS enables us to go beyond the generally available 

mortal icy and life expectancy data. It contains information about 

morbidity, such as the incidence and severity of illness in the 

population, which is given below by age, sex and geographic location. 

The weakness of these data is that they are based upon subjective 

assessments of own states of health.

TABLE 3.1
Percentage of individual* who report an illness or 

injury during the past four weeks; by region, age and sex.

Abidjan ^ Other Citlas Vlllages Total j

Age Mala FemaI a Mala Female Male Female Mala Female

0-5 37.1 39.1 27.9 32.3 28.9 27.8 30.0 30.9
6-15 2«.2 21.1 24.9 24.4 17.9 17.9 20.9 19.2
16-35 31.1 23.0 30.7 35.9 22.1 23.8 26.8 29.6
36-49 46.6 37.1 45.2 51.1 45.4 40.4 45.6 41.8
50* 40.0 40.0 64.6 53.2 50.7 50.3 51.7 50.3
Total 32.4 33.0 32.3 33.6 27.9 28.4 29.8 30.4

In terms of self reported health status about thirty percent of 

the individuals interviewed by the ILSS reported to have suffered from 

an illness or injury during the four weeks prior to the survey (Table 

3.1) - . So major 3ex differentials exist, but there is a distinct ai;e

profile. Young children (0-5) show an incidence of illness and injury

equal to the overall average, while older children (6-15) show the 

lowest incidence rate. Adui.cs (16 and over) show a monotonous increase 

of illness with age.

For the sake of completeness, we present data on individuals 
who live in Abidjan, Other Cities, and the Villages. Most of 
our discussion, however, will focus on rural areas, i.e. che 
Villages.



FIGURE 1

C O N S U L T A T I O N S  W I T H  H E A L T H  CA RE 
P R A C T I T I O N E R S :  P E R C E N T A G E S

m  D o c t o r  
N u r s e  

”  H e a l e r  
O t h e r

ABIDJAN O T H E R  C I T I E S  VILLAGES

SO U R C E :  E N Q U E T E  P E R H A N E N T E  A U P R E S  DES H E N A G E S , 1985.



- 40 -

Table 3.2 Maaa Mumber of ftestrictad Activity 
Days daring tha past four soaks; by region, aga and sax

49«
Abidjan 

Mala Faaaia
Othar
Mala

Cltias
Faaaia

VIIlagas 
Mala Faaaia

Total 
Mala Faaaia

0 -5 5.44 5.19 5.30 5.23 6.69 7.48 6.21 6.50
6-15 4.50 5.29 3.54 3.38 5.06 5.91 4.32 5.14
16-35 4.03 6.04 3.70 5.07 7.95 7.55 5.54 6.45
36-49 3.52 9.26 4.61 6.60 8.41 7.20 6.3? 7.31
50 ♦ 11.71 8.67 10.10 6.60 10.70 14.19 10.64 12.61

Total 4.95 6.18 4.96 5.15 7.74 8.67 6.35 7.39

Table 3.2 reflects tha anticipated decline in health associated 

with again (as does 3.1): Generally, naan restricted activity days

increase with age. The naan restricted activity days in rural areas is 

7.7 for nales and 8.7 for feaales compared with little over five days in 

urban areas. Thus, while the incidence of self-reported health probleas 

appears to be higher in the cities, health problens are on average more 

severe in rural areas.

Another interesting feature of table 3.2 is excess illness of 

feaales coopared with males. A notable exception to this trend are 

persons aged SO years or over in urban areas. The overall excess female 

morbidity at that age group is attributed entirely to rural residents. 

This, however, may be a reflection of attitudes rather than a true 

measure of ill-health.' Hales form the major part of the labor force and 

consequently place a greater value on their time. Excess female 

mortality continues into old age in rural areas, presumably because 

retirement occurs there much later.
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Thia atraight forward pranantation of cha data claarly

illuacraca tba aavarity of haaLch problama in Tha Ivory Coaat. Roughly

ona-chird of cha population ia ill during any givan 4-waak racall 

pariod, and choaa who ara ill looaa about ona—quartar of thair tioM dua 

to the illnaaa.

3.3 Tha Rural Sampla

Tha raac of thia atudy daala atrictly with tha rural aagmant of 

tha population. Thraa aga group wara conaidarad aaparataly: Infanta

and toddlara laaa chan 6  yaara of aga, childran batwaan agaa 6 and 13,

adulta 16 yaara of aga or oldar. Snmmai) atatiatica for adulta ara 

ahown in Tabla 3.3; aummary atatiatica for both young aga groupa ara 

ahown in tabla 3.4. Tha currant ataga of tha ILS aurvay ancoapaaaaa 34 

randomly diacributad villagaa and rural cluatar araaa. In two of tbaaa 

cluatara craval tiaM to aourcaa of haalch cara waa not known, aince tha 

complamantary coaaunicy-aurvay did not taka placa thara. Since tha 

analyaia praaantad hare drawa haavily on craval tiaw information thaaa 

cluatara wara dalatad from tha final aatiaucing aaa^la. Of cha 

ramaining 32 cluatara, 28 had a raaidant traditional haalar, only 8  had 

a nuraa, and nona had a medical doctor. Tha widaapraad availability of 

healera axplaina tha amall mean of TIPTRAD, travel time from the village 

to a haalar.

Few obaarvationa wara dalatad dua to miaaing valuaa in othar 

variablaa. Thara wara altogathar 2,107 adulta of which 737 claiowd to 

hava an illnaaa or injury during cha four waaka pracading tha 

intarviaw. Approximately ona half had at laaat ona conaultation with
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haalch workers considered here. Of these, 232 consulted e nurse, 77 

consulted s doctor and only 46 turned to healers. There were also 2,143 

children below the age of sixteen of which 483 had positive sick tiae 

during the relevant period. Of these 38 were treated by a doctor, 179 

by a nurse and 26 by a healer. Separate susaury statistics for each of 

Che child subgroups are available in table 3.4 and section 5.2.

411 of the individuals in the saaple belong to one of 501 

households. The overwhelaing majority of households, i.e. 480, were 

headed by aeles. Tha aean age of heads of households is 48.87 (s.d. ■ 

13.96) and their aean years of schooling is only 1.05 (S.D ■ 2.50). 

Only the analysis of swdicine expenditures eaploys households as the 

unit of observation.
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TABLE 3.3 
■ary Statistic* 
Kara! adulta

s s s u

Nuaoar of paraona, total 2107

NuuOer of paraona vith poaitiwa ,
a let tiaa 737

Standard
VARIOUS Mean Deviation
Endooanoua

Probabl 1 Ity of llinasa or injury ILL .35 .47
Probability of seeking
consultation ulth any typa
of providar CON -y .49 .50
nuabar of doctor consu1 tat 1ona DOOM .34 1.73
nuabar of nuraa consu1 tat Iona NCON 1 .1 4 2.67
nuabar of haalar consu1 tat Iona TOON .25 1.61

individual aaoandlturas on
aadiclna (CFAF) *COPER('000) ijrr 1.06

Exogenous

AGE 43.86 17.19
Sax (Mala ■ I, Faaaia ■ O', MALE .43 .49
Yaara of Education EDUC .88 2.32
Total Household Conadaption

("Incoaa") EXP.(MLN) 1.20 I .26
Faally Sire SIZE l 1.06 10.85
Traval Tiaa to Ooctor
(Fraction of Hour) TlfCOC .89 .63

Traval Tiaa to Nuraa timnurs 2/ .61 .63
Traval Tiaa to Haalar timtrao .02 .09
NuaOer of Unrestricted Oaya AOAY 18.53 10.07

a/ Henceforth aususry atatiatica refer to persona wl th poaitiwa a let tiaa.

S'" Thia variable ia i dan t lea I to TIM40O (traval tlaa to tha naaraat aodern 
haalth cara provider). Thara vas no eaaa of a nuraa being furthar auay 
than a doctor, a I though thara uare aawarai inataneas of doctora and 
nuraa* in tha a aaa location.
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Tabla 3.4 
Soatry Statistics Rural 

Childran with illnass or injury

Agas 0-5 Agss 6-15

s— sis

NuaOsr of cfilldran totsl 903 1238
Nusbsr of cfil Idran sit*
posltivs lick rlss 262 221

Standard Standard
Variabias Msan Dav I at i on Msan DavI at I on

Endooanous
ILLC .30 .30 .57 .30
PNURS (probability of
consulting a nuns) .40 .49 .33 .47
NOON (nuabar of visits
to nuraa) 1.03 1.71 1.01 2.39

(COPER 1.73 4.79 1.21 3.73

Esooonous

AGE 2.40 1.32 9.37 2.62
MALE .33 .30 .54 .30

FEDUC (ysars of aducatlon
of fattiar) 2.39 3.38 1.27 2.69
EXP (106> 1 .29 1.38 1.38 1.47
SIZE 12.74 12.02 11.81 11.02
TIMXK .78 .39 .82 .61
TIMfURS .32 .37 .51 .61
TIMTRAO .02 .10 .02 .09

AOAT 21.33 7.87 22.76 6.75
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IV. Estismtion Results

4.1 C«n«r»l Co— nts

Thia study provides extensive analysis of cha demand for 

primary haalth cara provided by doctors, nursas or traditional haalars, 

to cha exclusion of obstatric cara. Bafora turning to cha rasults it 

will ba usaful to recapitulate the basic questions we set out to 

investigate:

i. What determines cha probability that an ill parson will obtain 

any haalth cara.

ii. What detannines the probability picking each haalth 

practitioner.

iii. How much haalth cara is obtained.

Tha first of chase questions may ba thought of as a dichotomous 

entryto-the-market aquation, (either probit or logit) with a haalch 

cara system that includes both traditional and modern modes of health 

cara. Tha second question will be answered using a multinomial 

provider-choice model, whenever the data ill permit it. Finally, we 

estirate conventional demand equations, whereby the number of 

consultations is treated either as continuous or limited dependent 

variable.

Although question i. and ii. imply probability choice sets 

rather than demand curves per se, the general swdel described in section 

II is applicable to all cases:
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M - M (P, Y, H, X).

M measure of the demend for medical care

P a vector of prices, including tiam prices

Y a measure of income

X a vector of socio-economic variables

H a measure of health status

Ttaua the dependent variable M, may ba expressed aa a binary 

variable which equala 1 if the individual actually seeks medical care 

and 0 otherwise, aa a aeriea of dummy variables denoting provider 

choice, or aa a aMaaure of utilisation in physical units.

In rural areas aedical care is provided free-of-charge, so the 

price vector P contains tiae prices only. There are two such 

variables: TIMMOD, the travel tiae to the nearest place where aodern

care can be obtained (i.e. doctor or nurse) and TIMTRAD, tha travel tiae 

to the nearest traditional haalar. An increase in either one of these 

variables is expected to lower the probability that sosMone seeks 

SMdical care. In the provider choice aodel we make a further 

distinction between travel tisw to a nurse (TIMMURS) and travel tisw to 

a doctor (TIMDOC).

It is important to note chat most of the rural households are 

farm households, and chat most individuals in these households are 

econoaucally active either as farm workers or in hosw production 

activities (fetching wood and water, preparing food, etc.). 

Consequently, a major part of consuaqition is comprised on home-grown 

produce. Consequently, the value of home-grown consumption is included
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in our Mature of cocal household consumption, in addition to 

expenditures. Given that consumption usually fluctuates less than 

incoM (approximately 40 percent of rural Ivorian households report 

positive borrowing), this Mature is often used as a proxy of long term, 

"permanent", incoM.

days during the past fcur weeks that sostone is not restricted in his 

noneal activities. Thus ADAY equals 28 ainus the manner of days soatone 

was restricted by an illness or injury (as in Table 3.3). Obviously, we 

expect ADAY to reduce the probability of seeking Mdical care.

The vector of socio-economic variables X, includes the 

following variables.

An individual's health status H, is measured by the number of

ACE age of the individual in years

SEX ■ 1 for sale 0 for feMle

EDUC, years of education

SIZE, faaily size

EXP household consumption, CFAF

Suasaary statistics of all variables were presented in Tablv

1. The table contains inforMtion on additional endogenous variables 
that will be analyzed in subsequent sections.
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V. Estimation of Desmnd for Health Care

5.1 Estimacion Results for Adults

Entry to the Health Care Market

In order to quantify the effect of the exogenous variables on 

the probability of seeking aedical care, we estimated the demand 

aquation in both Logit and Probit form, with CON as the dependent dummy

variable (CON ■ 1 if person consulted with a haalth practitioner). In

Table A.3 we present the estimation results for adults, i.e. for persons 

over 16 years of age with positive sick tisw. He give the coefficients 

of both models (the B's) with asymptotic T-values. Tha Logic end Probit 

coefficients cannot be compared directly. At any rate, the interesting 

paraswters are the slopes, which give tne expected change of the 

probability of seeking health care due to a marginal change in the 

exogenous variable (tha derivative). Formal definitions are given in 

Appendix A. Throughout this paper slopes are reported for all 

dicbotomous regression.

Because of tha similarities betwean the logistic and normal 

distributions (the latter being the assumed distribution in Pribit) the 

slopes of the Logic and Probit regressions tend to be very similar. 

This is shown very clearly in Table 5.1. For convenience the following 

discussion cancers around the Logic estimation.

Age in table 5.1 shows a negative effect (-.030) chat is 

significantly different from zero (t-value * 5.61). Thus, given the 

value of all other variables, including an individual's health status, 

the probability of seeking care decreases with age.
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Table 5.1
Determinants of decision to seek health care 
in case of illness; adults in rnral areas

Probit Logit

g T Slops - i - T Sloes

CONSTANT 1.394 '6.30) .360 2.280 (6.15) .570

AGE -.016 (3.70) -.007 -.030 (3.61> -.007
MALE .104 (1.01 > .042 .137 (.93) .039
EDUC -JI4 (1.33) -.013 -.049 (1.31) -.012
EXP (106 ) .131 (2.20) .032 •207 (2.10) .032
SIZE -.007 (1.10) -.003 -.011 (1.02) -.003
TIMSOO -.312 (4.00) -.124 -.515 (3.99) -.129
TIMTRAD •234 (.54) .110 .460 (.36) .113
AOATS -.028 (3.33) -.011 -.046 (3.46) -.012

LOG
likelihooo 466.26 466.29

2
X 84.42 64.74

INCOK
ELASTICITY 0.107 0.107

TIIC ELASTICITY
(MOOERN) -0.i43 -0.146

The variables MALE and EDUC do not show a significant impact on 

demand for health care. Individuals living in households with a 

relatively high income, however, show ceteris paribus a significantly 

larger probability of seeking care than their poorer counterparts. On 

the other hand, the income elasticity at the sample means is only 0.107, 

comparable to the results usually obtained for industrialized countries,
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buc well below Cha unit income elasticities obtained by Musgrove (1984). 

1

Family lira shows no aignificanc efface *nd ADAY, the number of

"haalchy daya", haa cha expected negative ia^>act. Perhapa the moat

important reault ia found with reapect to the variable TIMMOD, i.e. the 

travel time to the neareat doctor or nurae. The eatimation reault 

impliea a time-price elaaticity of -.146 ̂  the aample meana. Thua thia

reault confirme the propoaitiou that in the abaence of money prices,

ocher private coata of obtaining medical care aerve the role of the 

conventional price mecbaniam.

It should be stated here that, even though actual fees for 

medical care are zero, total out-of-pocket expenditures are likely to be 

positive due to transportation costs. Unfortunately, information on the 

awney cost of travel that ia associated with the consumption of medical 

care was not available in the survey.

The TIMTRAD variable is not significantly different from zero, 

which is probably due to the small variation in this variable: of the

32 villages in the sample, only 3 did not have a resident traditional 

healer. In contrast, only 8 villages had their own nurse while none had 

a doctor.

1. Note that Musgrove's estimates refer to health care expenditures
while che current analyses deals with the probability of seeking
care.

2. Directly conq>arable eatimation procedures are found in Coffey
(1983). The time-price elasticity reported there, of entry into the 
swdical care system for low income females in Texas is virtually
identical to the above results.



- 51 -

2
Th« goodness of fie criterion x» which is given in Teble 5.1, 

is besed on the general log likelihood ratio of the fora

U  • L* (B)/L*(0).

L*(B) is the value of the maximized log likelihood using the estimated 

paraaeters and L*(0) is the aaziaized log likelihood function under Che

null hypothesis that all B's are equal to zero. It can be shown that
2

-2»ln(LR) is approximately distributed as a x^? where k degrees of 

freedoa are equal to the masher of zero restrictions (Wilks, 1962). 

Throughout this study, x2 statistics are sufficiently large to reject 

the null hypothesis chat the estiaated B's are equal to zero.

Before showing how the above results hold up when other models 

of deswnd for health care are estiaated, concerns about selectivity bias 

should be aencioned. Although data was available for all persons who 

coapleted the interview, the estimating saaple excludes all healthy 

people. To see whether this severly biases the saaq>led data the Probit 

demand equation was estiaated conditional upon the probability of being 

ill or injured. The procedure yielded small changes in Che coefficients 

and virtually no change in the slopes. Therefore it was concluded that 

no severe selection bias arose due to the exclusion of health persons. 

For a detailed description of this procedure and estimation results, the 

reader may wish to refer to Appendix B.
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ProvidT Choice, a Multinomial Louie Modal

In chc previous section we analyzed cha decision co seek

aedical care in case of an illness or injury: when ill, an individual

either obtained soae fora of aedical care or obtained no care at all. 

In cable 3.3 of the previous section we saw that for all rural adults 

who obtained aedical care, cbe average nuaber of visits co a doctor is

.34, to a nurse 1.14 and co a healer .23 . In this section we first

analyze this choice of health-care provider: doctor, nurse or 

credicional healer. Then we will turn our attention co the nuaber of 

consultations with each of these providers.

We specify a aultinoaial logic aodel of the following fora:

3
In (P • / P_) » r B.. t.. ♦ T. 2 

J k - 1 Jk Jk J
with

Pj The probability of choosing provider j

j ■ 1 Doctor

j ■ 2 Nurse, and

j • 3 Traditional healer

t^ travel tiae co a given provider

Z Coaposite of socioeconoaic variables

S. t- The corresponding coefficients for choice j 
Jk, J

PQ is Che default option, i.e. it is the probability of not seeking care

when ill, with coefficients noraalized to zero. Thus, ln(P£/PQ ) is the

logaritha of the probability of consulting provider j, relative co the 

probability of not seeking care at all. The coaposite Z contains the
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taae exogenous variable* a* in Che previous section. The t^ variables 

denotes travel tiae, and nay be taken as choice-related price

variables. Since travel tiae for the "don't go" option is necessarily

zero we are left with 3 ■ K tiae—price veriables, although the nuaber of

possible alternatives (J) is 4.

It is easy to see that the log-odd* ratio of any two

alternatives depends on all choice related variables end on traits of 

the decision aaker which are coeseon to all choices. Thus the

aultinoaial logit does not exhibit the IIA property.

The interdependence of all alternatives is reflected in the

elasticity of P- with respect to X. .J *

3
E.. - (6.. r P.. fl.. ) X.Jb J* j , l Jb Jb *

Proa Che above one suy calculate own tiae-elasticities (j ■ k)

cross tiae elasticities (j + k), or elasticities with respect to a trait

of a dacisionaaker (replace S by r). A derivation of various

elasticities is given in Appendix B.

Estimation results are given in Table 3.2A. Tiae prices are 

represented by the tine needed co travel to the nearest doctor, nurse 

and traditional healer.

All own tiaw-price effects have the expected negative sign. 

For doctors the coefficient is -2.047 with a T-value of 3.21. Also for 

doctors the cross tiae-price effects are positive, though the

coefficient for TIMNURS is not significant.
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For nurses, in addition to cha vary significant nagativa own 

tiae-price affact of -0.774, wa find positive cross tiae-price 

affects. In tbis instance, however, tba coefficient for TIMTRAD is not 

significant. These results suggest that doctors and traditional healers 

are substitutes, but nurses and traditional healers are not, which is 

surprising. The results for healers underscore this surprising result 

by showing a significant negative cross tiae-price effect for nurses,

i.e. indicating coapliaentarity between nurses and healers. Obviously, 

given the relatively saall saaple size (eapecially for visits to 

healers), these results should be judged with caution. More definite 

stataaents about the relative position of nurses and healers in the 

Ivorian health care systea should await the analyses of a larger data 

set.

The incoae effect for nurses is positive and for healers 

negative, showing that individuals froa store affluent households prefer 

swdern aedical care, and that in the ecouoauc sense, health care 

provided by traditional healers is an inferior good. Again we find 

negative and significant age effects and a positive effect of being a 

sale.

We nerd not be puzzled by the negative incoae elasticity for 

choosing a doctor in Table 5.2B, or by the generally low income 

elasticity associated with care by doctors coaqtared with nurses. First 

the coefficient of incoaM in the doctor regression is statistically 

insignificant. Second, as stated earlier, our proxy for incosw, namely 

the total value of consuaption by the household, is likely to be highly 

correlated with earned incoae. As such, its predicted effect on demand



I

- 55 -

TABLE S.2A
Multinomial Logit Modal of Providar Choice 

Determinant* of Choice between Doctor, Burse, Beeler and no Cere 
Adnlt in Rnral Aren* with an Illness or Injury

0
DOCTOR

T
NURSE

0 T
HEALER 
0 T

CONSTANT 1.996 (3.16) 1.107 (2.63) .437 (.59)
AGE -.036 (3.78) -.025 (4.28) -.028 (3.02)
MALE .546 (1.83) .092 (.49) .385 (1.13)
EDUC .019 <1.31 ) -.043 (1.02) .061 (.76)
EXP <I06 ) -.017 (.10) •248 (2.41 ) -.366 (1.46)
SIZE -.004 (.25) -.010 (.86) .030 (1.30)
TltOOC -2.047 (3.21 ) .641 (3.53) .189 (.55)
TIMNURS .347 (.58) -.774 (4.29) -.604 (1.70)
TIMTRAD 2.436 (2.32) .321 (.32) -.315 (.15)
AOAT -0.073 (5.30) -.044 (4.63) -.055 (3.37)

LOGj LIKELIHOOD 
X

-728.19
160.98

Table S.2B
Income and travel time elasticities for the 

probability of choosing a doctor, nurse or healer 
(as compared to not seeking care at all)

Doctor Nurse Healer

Incoae Elasticity -.091 V.052 '• .229 -.510*

Tiae-Price Elasticities:
Doctor -1.923 .473 .070*
Nurse .333* -.352 -.248
Healer .049 .002* -.012*

Calculated on tha basis of aodel with Interact ion effects.

* Based on oen coefficients not significant at 90 percent level.
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i> ambiguous. Sine* in our sample, doctors arc located further away, 

relatively high income earners may be discouraged from seeking services 

of doctors given the high opportunity costs associated with such a 

visit. As predicted by the standard utility model, demand might 

actually decline if the substitution effect resulting from higher time- 

prices exceeds the income effects. Even a smaller substitution effect 

will at least dampen the "uncompensated" income effect. For this reason 

the multinomial logit model was estimated with interaction effects 

between income and each one of the travel time measures. This procedure 

did not effect the coefficients of most variables. It did however, 

result in a positive income effect for doctors (0.003). Elasticity 

estimates in Table 5.2B correspond co Che simpler specification of the 

model, unless otherwise stated.

Thus the Multinomial Logit Model strongly confirms, and 

augments, the results obtained from the simpler Probit model: own time-

price effects are negative, cross time-price effects are generally 

positive. The magnitude of these effects is substantially greater than 

found by Akin ct al. in the Philippines (1981, 1985).

We finally note that the impact of socioeconomic variables are 

generally stable across the entry-to-the-market and provider choice 

models. In particular, the coefficient of age is always negative and 

highly significant. The sex effect (of being a male) is always 

positive, but it is significant only in the case of doctor visits. 

These results are not compatible with the notion drawn from the standard 

utility model framework, that individuals with higher opportunity costs 

of time (e.g. working-age adult males) demand less medical care. Also
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recall that negative age effects were not predicted by either variant of 

the Crosaaan model. The results of this study iaply that individuals 

who are relatively aore productive obtain the largest share of aedical 

care in the househcld.

The coefficient of years of education is negative in the nurse 

alternative and positive for both the doctor and healer choices but it 

is never significant. Since nurse patients constitute two thirds of all 

persons entering the health care surket (including those choosing 

healers), the overall correlation between education and the deaand for 

health is negative. This result is coepatible with the notion that 

education suites people swre efficient at "hoae production" of health, 

and less likely to require foraal aedical care. This explanation was 

also adopted by Acton (1973). who obtained a significant negative 

education effect on nuaber of outpatient visits. These results are not 

expected to hold in the presence of an "objective" control variable for 

the state of health, but as in above swntioned study the measure used 

here is "subjective", self-perceived health.

An implicit ss sumption in the above amdel is that the 

probability choice set of an individual includes all prices and is 

therefore analogous to the conventional demand function. This type of 

probability choice set is found in Small and Rosen (1981).



- 58 -

The preceding mulcinomial logic model can be made Co conform 

vicb RUM by imposing zero resCricCions on cross price effeces. *

ln(P./P ) ■ B . T . +  y .  Z j o  J J J

The log odds racio will noc exhibit IIA in any scricc sense, 

since ic will always depend on Z, Che person craic(s) common co all 

alcernaeives. ^ As in ehe unrescricced case income elascicicy of each 

alcernacive incorporates income effeces of all ocher alcernaeives.

On Che ocher hand alcernaeives are independenc wich respect co 

prices. The own-time elascicicy becosms:

P.
E.J » B.T. (1 - P.) 
J J J J

As in Che case of binary logic, Che cross elascicicy of che 

probabiliey of alcernacive j  wich respecc Co cravel time co alcernacive 

m is:

P.
J

n n n n

1. Noce chac chis is compucacionally idencical co a condicional-logic 
model where socioeconomic variables are inceracced wich alcernacive 
specific dusssies.

2. As McFadden (1982 p. 11) scaces: "... ic is noc Che MNL form per se, 
buc racher Che rescriccion of X£t co depend only [my emphasis] on 
accribuces of [alcernacive] i, chac implies che IIA rescriccion".
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Ic i* immediately obvioua Chet che model does noc allow for

complamancariciea. Furthermore, croaa elaaciciciea of any number of

alternacivea wich reapecc co price or cime of aome ocher alcernacive m 

are alwaya conatrained co he equal.

In praccice, che reacricced veraion of che mulcinomial logit 

model ia noc expecced co yield aignificanc changea in che coefficienca 

of che aocioeconomic variablea. Thia ia noc ao in che caae of travel 

cime variable where accual and apurioua correlationa (che correlacion of 

TIHDOC and TIMMUR we a 0.61), may have biaaed che estiouces in che

unreacricced model.

ReaulCa of che reacricced veraion of che mulcinomial logic

owdcl are given in Table 5.3A. Aa ancicipaced che coefficienca of che 

varioua aocioeconomic variablea remain fairly aCable compared wich Che

previoua MNL model. A nocable exception ia che diaappearance of che

negative aign in he incoM coefficient of che doctor alcernacive. The

changea in travel-time coefficienca were, perhapa, amaiier chan

expecced. There ia no aignificanc change in che own-time effect in che 

doctor alcernacive. In che nurae alcernacive, che coefficient of travel 

cime waa reduced by abouc one half and ic approxiautely doubled in Che 

healer alterative.

New elaaticity estimates on the basis of che reacricced model 

are available in Table 5.3B. The cross-cime elasticities reflect cross 

price restrictions. Thus Che probabilistic elascicicy of visiting a 

doctor wich reapecc co tiom co a nurse, for instance, is identical co 

Che probabilistic elascicicy of visiting a healer wich respect to che 

game variable. A previously found compleaientarity between che healer
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Table 5.3A: Restricted Mnltinoaial - Logit
Model of Provider Choice

6
Doctor

T
Nurse

B T
Healer
8 T

CONSTANT 2.319 (3.70) 1.476 (3.69) .221 (.32)
AGE -.039 (4.04) -.027 (4.52) -.033 (3.02)
MALE .562 (1 .89) .105 (.57) .367 (1.08)
EuOC .007 (.12) -.053 (1.26) .052 (.65)
e:<p no6 ) .021 (.12) •2f (2.61 ) -.309 (1 .24)
SIZE -.013 (.68) -.014 (!.25) .027 (1.14)
TIMDOC -1.825 (5.24)
TlfMURS -.340 (2.46)
TIMTRAO -.649 '.33)
AQAY -.074 (5.38) -.046 (4.41 ) -.056 (3.43)

Log Llkel(hood -740.25
2

X 137.90

Table S.3B: Incoae end Tine Elasticities
for Restricted Version of Mnltinoeial 

Logit Model

Doctor Nurse Healer

Incoaw Elasticity -0.060* .235 -.458*

Travel-Tiee Elasticities

Doctor -1.531 .095 .095
Nurse .069 -.318 .069
Healer .001* .001* -.014*

*Based on coefficients not significant at 90 percent level.



- 61 -

and nurse choices has been eliminated, by design. Ovn-tiiae elasticities 

have changed only slightly coeqtared with the unrestricted MML model. 

The new results reveal substantially weaker substitutability between 

doctors and nurses compared with the unrestricted MNL model.

t-values tend to be slightly higher in the restricted model. 

However, the unrestricted model does better in term of goodness-of-fit 

criteria. Since both models were estiauted on the same sample and with 

i h t  same set of alternative, their likelihood ratios are directly 

comparable. A commonly used statistic is

„ 2 - i - L(B)p l TToT

where L(B) is the likelihood function using the estimated coefficient 

and L(0) is the Tikelihood function of having no amdel at all, i.e. when

all betas are set equal to aero. In the unrestricted MNL model we
2 2 obtained p » 0.100, versus p ■ 0.085 m  the restricted case.

Alternatively, we can construct a likelihood ratio test for the null

hypothesis that cross-time effects are aero.

2 . L(B2)
x » -2«ln<--- 5--- )

L ^ )

B t denotes the coefficients from the unrestricted andel, while B2

denotes the coefficients from the restricted s»del. The test yielded a
2 2 

X value of 24.12, compared with x 30 Ooi * 50.89. Consequently the

null hypothesis can not be rejected.
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Total Member of Consultations with Doctors, Nurses and Healers

In thia section we turn to the actual "quantity" of Medical 

care demanded, Measured by number of visits to each type of provider. 

While the dependent variables (DCON, NCON and TCON) may now be 

interpreted as being continuous, a dichotomy between persons who chose 

one mode of care (e.g. nurses) and persons who chose another mode or no 

care at all, persirts. The first group exhibits substantial variations 

in demand whereas the second group is always constrained to zero 

consultations. For the second group, we have no way of telling how much 

nursing care would have been demanded, if a decision to seek the 

services of a nurse had been undertaken. This assymswtry may be dealt

with using the Tobit procedure.

The Tobit model is defined here as follows:

Y. ■ B X. ♦ u. if RHS > 0
1 i t

Y^ ■ 0 otherwise

where Y^ is number of visits to a given practitioner by individual

i. For individuals with no visits the probability is stated as:

p(y - 0) - P(u; < - B X.) • 1
i i i i

♦. is the standard normal distribution function, evaluated at B'X./o 
i i

For individuals with positive visits, the probability of the particular 

number of visits undertaken is simply the normal density function for a 

random variable u- * Y- - B'X.



- 63 -

Hence Che likelihood function is:

L - n (1 - •) n f(-u)
Y-0 Y>0

The likelihood function will yield e single sec of coefficients for both 

visitors es well es none-visicors. *

IC cen easily be shown CheC L ■ n f(u^) yields exactly the same 

parameter estimators as OLS. Thus 0L5 is appropriate only when all 

individuals in the saa^le have positive visits (that is, when the first 

term in the right hand side of the Tobit likelihood function 

disappears).

The results of Tobit regressions on the nuaber of doctor, nurse 

and healer consultations are reported in Tables 5.5A and S.5B. For the 

sake of cosqtarison, similar OLS regressions are shown in Cable S.4. A 

casual glance at the results reveals draaatic differences between the 

OLS and Tobit coefficients. There are also certain differences between 

the OLS coefficients and the Tobit surginal effects (slopes) 

particularly in the education variable and the travel tiae variables. 

However, since the OLS estiutes are biased we need not pay very much 

attention to them.

With the exception of the healer regressions Tables 5.4 and 5.5 

tend to support findings based on the aultinoaial logit aodel. In

1. This is not the case when a two-stage procedure of the Tobit smdel 
is applied. This procedure, due to Heckman is discussed in Appendix 
B.
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particular, both the TOBIT end the MNL regressions yield significant and 

negative own-time effects. Furthermore, own-time elasticities

calculated on the basis of either aodel are ranked in the saae order of 

sagnitude, that is highly elastic deaund for doctor services and 

relatively inelastic deaand for nursing services (refer to Table 

S.2B). The parallels between TOBIT and MNL extend to incoae effects as 

well. In both aodel', the coefficient of the incoae variable is 

significant only in the nurse regressions. Siailarly the income 

elasticity of deaand for nurses is always positive and substantially 

higher in absolute value than the incoew elasticity of deaand for 

doctors.

Table 5.4: OLS Regressions, madier of visits to a doctor,
nurse or baaler, in the past 4 weeks 

Adults in rural areas with an illness or injury

Doctor 
6 T

Murae
B T

Haaier
B T

CONSTANT 1.275 (4.45) 1 .862 (4.25) .715 (2.61 )

AGE -.006 (1.49) -.013 (2.16) -.005 (1 .40)
MALE .312 (2.34) .138 (.68) .152 (1.19)
EDUC 1 e O KJ (.71 ) -.082 (1 .78) -.001 (.03)
SIZE -.003 (.41 ) -.01 I (.87) .002 (.26)
EXP <106) .005 (.07) .506 (4.63) -.041 (.60)
TIWOC -.337 (2.51 ) .486 (2.36) .061 (.48)
TIM4URS -.003 (.02) -.516 (2.52) .026 (.20)
TIMTRAD 1.952 (2.90) .424 (.41 ) .935 (1.45)
AOAYS -.026 (4.07) -.040 (3.96) -.019 (3.08)

R 2 .064 .006 .006
F 5.616 7.621 1.526
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The greatest disparity between the MKL and the TOBIT s»del is 

found in the healer regressions. While both s»dels show negative, 

albeit statistically insignificant incoae elasticities, the TOBIT 

regression does not confirm (nor reject) the finding of a negative and 

significant own-time elasticity calculated on the basis of the logistic 

regression. We stress that either analysis entails similar iaq>lication 

for health care policy and planning. Better access to modern health 

care facilities will result in a such higher probability of choosing to 

consult with a doctor and will draautically raise the average number of 

doctor consultations sought by ill or injured individuals. Better 

access will have a smaller impact on utilization of nursing services 

but, it will nevertheless have a positive effect on the initial decision 

to seek nursing services and on the number of consultations with a 

nurse.Socio-economic variables behave much like they did in the MKL 

model. The age effect is consistently negative and significant, the sex 

effect (MALE * 1) is still positive and significant only in the case of 

doctors, and an overall negative education effect is attributable mostly 

to nursing patients. None of the education coefficients attain critical 

t-values.

5.2 Demand for Child Health Care

Before we turn to our analysis of demand for medicine, it will 

be useful to cosqtare utilization patterns of adult care with utilization 

patterns of child care. As we previously mentioned, the little evidence 

that does exist seems to reflect higher incosm elasticities for 

pediatric care cosipared with adult medical care. All of the results



Table 5.5At Tobit lagraaaloa Hnabar of t l i l t i  to a Doctor, 
Nuraa or D ealer, la  tba pa i t  4 Weeks 

Adults la  Rural Areaa H ltb  aa Illa a a a  or Ia ju ry
_ , , — . . .

Doctor
T Slope

Nurse
T Slope

Healer 
T Slope

CONSTANT .319 (.15) .019 -.326 .27 -.096 -8.596 (2.37) -.676

ACC -.082 (2.60) -.005 -.051 2.91 -.015 -.091 (1.79) -.005
HALE 2.036 (1.89) .115 .127 .22 .038 1.363 (.85) .075
EDUC .028 (.12) .002 -.191 1.66 -.057 -.168 (.60) -.008
EXP (I0b) -.26A (.68) -.015 1.063 3.76 .308 -1.722 (1.60) -.095
SIZE -.013 (.20) -.001 -.031 .96 -.009 .130 (t. 18) .007
T1HD0C -7.598 (3.53) -.629 2.080 3.85 .615 .237 (.15) .013
TIHNURS 2.567 (1.32) .165 -2.065 3.73 -.606 -.817 -(.50) -.065
TIHTRAD IO.A33 (2.70) .590 .857 .30 .253 2.626 (.31) .136
ADAY -.207 (6.06) .012 -.105 3.80 -.031 -.179 (2.30) -.010
LOG
LIKELIHOOD 360.92 968.11 275.66

Tabla S.Sli bcoat a d  Travel Tlaa llaatlcltlaa 
froa TODIT SpecifIcatloaa

Doctor Nuraa Healer

Incoae elasticity -.052* .326 -.653*

Tlee-prlce
elasticities
Doctor -1.115 .681 .066*
Nurse .078* -.326 -.109*
Healer .039 .005* .029*

-Based oa c o e ffic ie n t not s ig n ific a n t at 902 le v e l.
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outlined below use the number of physician visits as the dependent 

variable. The mean age in a study by Inman (1976) was about seven.

Estimates of income elasticities there ranged from 0.161 in the case of 

demand for curative care by non-working mothers to 0.243 the case of 

preventive care demand by working mothers. Colle and Crossman (1978) 

found a pediatric care (i.e. ages less than 5) incos*e elasticity of 

.38. An exceptionally high income elasticity for pediatric medical care 

is reported in Goldman and Grossnwn (1978) i.e. 1.32. The last two 

studies also produced controls for the quality of SMdical care. Income 

elasticities with respect to quality indices were generally negligible.

In this study, children were divided into two age groups:

infants or toddlers less than six years old and children between ages 

six and fifteen. The dependent variables in the following regressions 

are the same as in the adult regressions, with the exception of years of 

education of the father (FEDUC), which replaces the variable EDUC. Note 

that FEDUC was preferred over the customary mother's education, in the 

light of trial regressions (OLS and Logit) which included eitner one of 

these correlated variables. The coefficients of both variables 

consistently turned out to have the same sign, although FEDUC usually 

possessed higher t-values. For summary statistics the rer'er should 

refer to Section III. However, it is useful at this point lo compare

mean visits for each age group. From Table S.6 it appears that

utilization of modern health care rises with age.
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Table 5.6: Meant and Standard Deviation* of Visits 
by Age Croup and Type of Provider

Age

0-
Mean

■5
S.D.

6-
Mean

-15
S.D.

16 «■ 
Mean S.D.

DCOM .16 (.69) .30 (1.09) .34(1.73)
NCON 1.03 (1.71) 1.01 (2.50) 1.14(2.67)
TCON .36 (2.34) .24 (1.76) .25(1.61)

Aa in the analysis of adult health care we begin this study by 

first posing the question, what determines whether an ill or injured 

child will obtain health care, not distinguishing between the various 

types of health workers sought. Since we have established the 

similarities between the Probit and Logit estimates, it is sufficient to 

examine the dichotomous logit analysis of the decision to seek health 

care, shown in Table 5.7. Separate regressions were fitted for the 

infant and child age groups. The results tend to reaffirm the 

similarity in medical care utilization patterns between The Ivory Coast 

and developed countries, that was detected earlier in the paper. In 

particular, income elasticities appear to be negatively related to 

age: The probabilistic income elasticity of adults v as 0.11 for adults

compared with 0.17 for children and 0.26 for infants. On the other hand 

travel time elasticities with respect to modern health care (TIMMOD) 

were rather similar across all age groups (-0.15, -0.16, -0.13

respectively), perhaps reflecting the fact that parents or some other 

adults in the household necessarily devote their own time in order to 

obtain medical care for a child. Despite the low t-values associated
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with che coefficient* of TIMTRAD in che infant and child logiatic 

regressions, their large magnitude and poaitive aign merit our 

attention. It vaa auapected that the coefficient of TIMTRAD reflected 

cross-time effect* on the overall utilization of health rather than own- 

tiae effect*. Of 262 infant* with medical problem*, 105 were attended 

by nuraea, coapared with 13 infanta who were treated by doctors and 

aerely 8 who were treated by traditional healers. Among the 221 older 

children with medical problems, the frequencies of such consultations 

were 76,22 and 29 respectively. (The reawining children in the samples 

did not obtain any care of this type.) This suggests that the above 

aentioned regressions are dominated by individuals who were treated by 

nurses. To verify this, we need to turn to the logit regression for the 

decision to visit a nurse.

Since each of the two age groups formed a relatively small 

subsample it was not feasible to repeat MNL estimation for every type of 

health care provider. • In order to avoid the bias resulting from 

counting actual visits as zero, individuals who were treated by either 

doctors or healers were deleted from the estimating samples of the 

nurse-care logits, as reported in Table 5.9. The results confirm the 

above suspicion. As anticipated own-time elasticities of both young age 

groups are negative, and the cross-time elasticities are positive. 

Their values are similar, although not identical to the corresponding 

elasticities (i.e. with respect to TIMMOD and TIMTRAD) obtained from the 

health care regression. The income effects associated with the nurse- 

care regressions are substantially greater than the income effects 

associated with the health-care model. This is probably due to the fact
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Chat che coefficients of che incoae variable in che health care aodel 

reflected positive utilisation of healer services by lov-income 

households, which partially offset the relatively strong association of 

income with nursing care. Comparing probabilistic incosw elasticities 

of obtaining nurse-care, for the various age groups, we again discover 

that income effects rise with age; the MNL analysis of adult utilisation 

yielded an income elasticity of 0.20 compared with 0.28 for children and

O.iS for infants.

Focusing on the amount of child health care actually sought,

the small sample sise makes it necessary once again to limit the 

analysis to nurses. Table 5.9 shows results of OLS regressions of the 

number of visits to a nurse of the past 4 weeks, while Table 5.10 shows 

Tobit regressions. Note that the variable TIMDOC has been reintroduced 

into the estimation order to make the foregoing results comparable with 

the adult demand regressions in the previous section. However, TIMDOC

does not exhibit significant coefficients in any of the demand

regression for the children subsamples.

The results of the OLS estimation do not reflect the strong

negative association between the age category and income elasticity 

exhibited by the dichotomous model. In:ome elasticity of nursing visits 

by children aged 6-15 is 1.25, similar to a result obtained by Coldman
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Tabic S.7: Determinants of Decision to Seek Health Care
Rural Children vith Illness or Injury During 

the Past Pour Weeks (LOCIT)

AGE 0-5 AGE 6-15

B T Sioga 8 _T__ Siopa

CONSTANT 2.071 (3.58) .500 .127 (.16. .032

AGE -.192 (2.04) -.046 .023 (.42) .006
MALE .365 (1.31 > .068 .306 (1.06) .077
FEDUC .062 (1.52) .015 .050 (.90) .012
EXP (106 > .496 (3.02) .120 .250 (1.64) .062
SIZE -.037 (.06) -.009 -.011 (.56) -.003
TIMCO -.605 (2. 4) -.146 -.630 (2.43) -.157
TIMTRAD 5.246 (2.03) 1 .266 5.701 (2.07) 1.425
ADAT -.074 (2.37) -.017 -.025 (1.21 ) .006

LOG LIKELIHOOO -154.38 -140.29
2
X 24.74 25.76

ELASTICITIES

INCOtC .260 .171
TI»C
a. «ith raspact
to eodarn cara -.127 -.159
b. mlth raspact
to traditional

••O .026 .059
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Tabic 5.8: Determinants of Decision to Consult a Burse
Rural Children with Illness or Injury During 

The Past Pour Ueeks (LOGIT) r

AGE 0-5 AGE 6-15

B T Slope B T Slope

CONSTANT 1.429 (2.28) .357 -.603 (.68) .145

AGE -.256 (2.47) -.064 .060 (.96) .014
MALE .515 (1.72) .128 .274 (.85) .065
FEDUC .072 (1.62) .019 .061 (1.06) .015
EXP (10®) .542 (3.16) .135 .245 (1.60) .059
SIZE -.040 (2.12) -.010 -.013 (.59) -.003
TIMNOO 2 -.580 (2.20) -.145 -1.060 (3.24) -.259
TIMTRAD 4.360 (1.72) 1.090 3.452 (1.53) .828
AOAT -.055 (2.46) -.014 -.013 (.53) -.003

LOG LIKELIHOOO -134.79 -115.67
2

X 42.33 26.33

ELASTICITIES

INCOC .352 .280
OMN-TltC -.156 -.265
CROSS TIME .043 .028

1. Excluding individuals with doctor or healer consultations.

2. As in the adult regression in 5.1, TIMMOD, tine to nearest modern 
provider is identical to TIMNURS, time to the nearest nurse.
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TABLE 5.9: Regression on liMher of visits to e Nurse
(OLS)

Rural Children with an Illness or Injury 
during the pest four seeks

ACE
8

0-5
T

ACE 6-
8

15
T

CONSTANT 1.409 3.63 1.364 .92

ACE .151 .72 -.437 1.32
FEDUC .028 .95 -.034 .54
SIZE -.014 -1.13 -.078 3.51
EXP (106 ) .260 2.46 .913 5.40
TIMDOC .168 .70 .315 .84
TIMNURS -.463 1.89 -.590 .38
TIMTRAD 1.510 1.41 -1.461 .79
ADAYS -.014 -1.02 -.056 1.49

R2 .075 .158

F 2 .266 4.415

and Crossman (1978) for the number pediatric visits in New York City.

* The income elasticity of adult visits to a nurse 0.54 calculated on 

the basis of table 9, exceeded the corresponding value for infants 

(0.33). However, as was previously stated, the OLS estimates are 

biased. Again we turn attention to the Tobit regressions (Table 5.11)

As in the adult nurse visits regression, the results of the 

nurse visits regression for the sample of children (Table 5.10) produced 

statistically significant own time effects. The highest own time

1. Goldman and Crosssian use a 2SLS procedure with two equations, demand 
for visits and demand for quality. Income elasticity of demand for
quality was 0.16.
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elasticity of demand was found for children agad 6-15, where it is 

-0.39, calculated at the means, eoa^ared with -0.21 for infants aged 0-5 

and -0.32 for adults (refer to Table 5.5B). The TOBIT regressions do 

not mirror the strong negative association between the age group and 

income elasticity reflected by the corresponding logit regressions. The 

income elasticity of nursing visits by children aged 6-15 is 0.60, 

similar to a result obtained by Goldman and Grossman (1978) for the 

number of pediatric visits in New York City. The income elasticity of 

infant visits to a nurse was only 0.36, substantially lower than the 

corresponding value of adults (0.56).
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Table S.10: TOBIT Regression an Boater of 7isics to a Bursa
Rural Children with as Illaese or Injury 

Daring the Past four Beaks

8
Age 0-5

T Slop* 8
Age 6-15

T Slooa

CONSTAWT J12 (•36) .124 -2.333 (1.06) -.730

ACE -.400 (2.42) -.159 .157 (.93) .047
.330 (1.19) -231 -.421 (.49) -.123

PEDUC . .077 (1.18) .031 .062 (.41 ) .019
exp no6) .680 (2.91) .271 1.486 (3.73) .441
SIZE -.043 (1.34) -.017 -.120 (2.28) -.036
TltCOC .197 (J7) .078 .518 (.36) .154
TIMNURS -1.070 (1.91 > -.428 -2.632 (2.39) -.781
TIMTRAD 2.671 (1.19) 1.063 -3.966 (.73) -1.177
AOAT -.031 (1.03) -0.012 -.090 (.82) -.015

LOG
LIKELIHOOO -360.79 -288.33

ELASTICITIES

INCtte .339 .603

OMN-TIIC -.216 -.394

CRQSS-TIIC
a. »im
raaaecr to
aoctors .059* .125*
6. »iTt»
reasect to
heelers .024* -.024*

* 3as«d on conff icinnn nor significant at 901 level.
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VI. Drug Expenditures

6.i The Dwvid for Medicines by Individuals

Respondents in the ILSS were als* asked whether they obtained 

or purchased any aMdieine as a result of an illness or injury. The 

highest consumption rate is found in Abidjan, where 75.7 percent of all 

persons with positive sick tiiM used aedicine, followed by saMller 

cities (65.9 percent) and rural areas (50.9 percent). ~

Froa Table 6.1 it appears that both doctors and nurses usually 

prescribe drugs to their petients. Even aaong patients of traditional 

healers the rate of consultation related-use of aedicine is rather high,

i.e. about one third.

Table 6.1: Percentage of Hadicina (Jeers — nng all Persons
with Consultations by Type of Health Care Provider

Health Workers Abidjan Other cities Rural Total

Doctor 88.9 87.3 67.8 83.4
Nurse 78.7 79.4 64.3 69.8
Haalar 100.0 1 50.0 2 30.1 33.7
Total 86.1 83.3 60.7 72.5

1., 2. Note that healers function alisost entirely in rural areas.
Only 4 patients contacted healers in Abidjan, and 2 in other 
cities.

Although the lowest rates of consumption of drugs and medicine 

are found in rural areas, rural utilization of non-prescribed 

aedications exceeds utilization in "other" cities. In rural areas 

persons who obtained aedication without prior consultation, accounted
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for nearly one-half of all swdicine usara vich positive aick time. 

TabLa 6.4 provides a detailed account of thia group. The uaa of salf- 

praacribad awdicine rangaa froai 27.5 parcant for males in ochar cities, 

to 100 parcant for faaulaa in Abidjan (thara vara only aavan paraona in 

tbia group). Tha rata of aalf praacription waa higbaat in Abidjan for 

alaoat aga groupa. Thara ara no aignificant variationa by sex with tha 

axcaption of aldarly raaidanta of Abidjan, whara tha aala rata of aalf 

praacription waa subatantially graatar than tha faaala rata.

TabLa 6.2: Saif Uadication
Parcantaga aadicina uaara with an Illnaaa or Injury 

d a  obtained Nadiciaa without cooaulting a haalth Worker

Abidjan 
Male Faaeie

Other
Male

Cities
Female

VIIlages 
Male Fanale

Total 
Mala Female

0-5 89.2 46.2 54.6 50.0 35.7 48.3 45.1 48.3
6-15 47.1 54,6 35.3 23.5 43.1 37.5 41.6 37.6
16-55 60.7 46.3 27.5 42.9 42.9 36.8 43.3 63.2
36-49 81.8 100.0 50.0 50.0 53.1 40.3 59.3 46.6
50 ♦ 80.0 33.3 41.2 35.3 39.1 34.8 41.9 84.9

Total 63.5 52.5 37.0 41.1 41.5 39.1 44.8 41.6

Tha high rata of salf-medication suggests that tha damand for 

health and and tha naed for madical care are only partially explained by 

visits to health care providers. For this reason we also analyze the 

deaand for medicinas by individuals and households.

Though in principle, drugs are provided free of charge, they 

are often not available in tha public sector. Most medicine is obtained 

in tha private market. Since only 52 percent of all adults in rural
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areas who report an illness or injury have positive expenditures on 

drugs, we uaed a Tobit aodei to esciaute the effect of the exogenous 

variables on drug use. Separate regressions were fitted for individuals 

and for households. In the first case the dependent variable is 

individual drug expenditures in the past four weeks due to illness or 

injury (MEDPER). In the second case, che dependent variable is total 

household expenditures on drugs or aedicine during the past twelve 

aonths (MEDEXI. Before turning to che estiaation results, several 

coaeents regarding che specification of Che individual expenditures 

aodei are warranted.

Por each age group we specify two different regressions. In 

the first specification che explanatory variables include che nuaber of 

consultations with doctors, nurses and traditional healers (DCOM, NCON 

and TCOM). In che second specification we include che corresponding 

travel tiae variables (TIMDOC, TIMNURS, TIMTRAD). Although DCOM, MCOM, 

and TCON were previously treated as endogenous variables, it may be 

quite proper to include thea as independent variables in the aedicine 

regression. Iaplicicly, we s s s u s m a recursive relationship between che 

consumption of aedicines and che deaand for visits, with independent 

errors of che estimation equations. The aodei may be written compactly 

as

M - M(M,X)
M - N(X,T)

Where M defines the expenditure function, M is a vector of variables 

specifying nuaber of visits to each health vector and X is a vector of
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socioeconomic variables. The demand aquaeion of che i'th category of 

health worker is defined aa IT(X,T), where T is vector of access 

variables to each type of worker. The activation for this regression is 

found in the descriptive tables which indicate that health workers 

usually prescribe aedicines during consultations. One would like to see 

whether this relationship is significant in a statistical sense. 1

If, on the other hand we assume that an error term of any of 

the demand equations is correlated with the error terms in the drug 

expenditures equation, than may be substituted into M to yield M “ 

F(X,T) That is, we can obtain a "reduced form" version of the aedicine 

regression, which includes che saae sec of explanatory variables used to 

estimate che health care deaand equation. Therefore, Tables 6.3-6.5 

also present a version of Che regression model which excludes DCON, 

NCON, TCON, but includes the access variables i.e. the travel time 

measures TIMDOC, TIMNURS, TIMTRAD.

If che government's poLicy of providing medicines free of 

charge were, in fact, carried out, one could reascnably expect a 

negative association between utilization of medical care and drug 

expenditures by patients in che pubLic sector. However, che first 

regression in Table 6.3 shows a positive and significant effect of 

consultations with both types of modem health-care providers on drug 

expenditures of adults. Since all of these providers in rural areas 

belong to che public sector, this is further evidence chat patients must

1. This is likely to be che case, since both expenditures on drugs and 
health care utilization are affected by che same random component, 
i.e., illness.
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C u m  co che privace aarkac in ordar co obtain drugs. Tbii finding 

suggascs cbac cypically low incoaes in developing councrias aay noc ba 

insuraouncable barriars co encry co baalcb car a aarkacs. Evidanca 

ragarding cba incoaa affacc on aadicina axpandicuraa shown in TabLa 6.3 

coafiraa cba nocion cbac abilicy-co-pay for aadical cara aay ba graacar 

cban previously cbougbc. Tha incoaa alascicicy caLcuLacad on cba basis 

of cba firsc spacificacion in T-bLe (6.3) (ac cba saapLa swans) is 0.28 

and wban cba sacond spacif icacion is usad incoaa alascicicy is abouc

0.33. Alcbougb cbasa rasulcs ara Largar cban cba probabiliscic incoaa 

alascicicy of saaking baalcb cara (0.11) obcainad aarliar, ebay scill 

fall wicbin cba inalascic ranga, and ara siailar co cba incoaa 

alascicicy of daaand for nursing visics which 0.33. Takan cogaeber cba 

various asciswcas suggasc cbac cba incoaa affacc of daaand for baalcb 

cara in Tha Ivory Coasc is siailar co cba lavals found in davalopad 

councrias. Ona nay argua in cbac cba casa of consulcacions low incoaa 

alascicicias can ba azplainad by cba face cbac cart is providad free—of- 

cbarga, but cbis arguaanc claarly doas noc apply co drug axpandicuras.

Expendicures on aadicinas ara nagacivaly associacad wicb visics 

co cradieionai baalars. This is noc surprising sinca, co cha axcanc 

cbac baalars orascriba swdicinas co chair paciencs, chair aadicinas ara 

likaly co ba inexpensive and of cba boat grown variacy. The large, 

posicive coafficienc of cba TIMTRAD variable is consiscanc wich nagacive 

affacc of cradieionai visics. Moca, however, cbac cba alascicicy of 

aadicina axpandicuras wicb raspecc co cravel ciaa co baalars is racbar 

low (abouc 0.03 ac cbe sastple aaans). We find no scaciscically 

significanc affacc of craval ciaa co aodera baalcb praccicionars. On
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Che ocher hand Che negative sign of TIMKURS is consiscenc with che 

posicive effect of nurse visics. This is an important result since 

nurses provide Che bulk of healch care in rural Ivory Coast.

Table 6.3: Estiaation Results for Expenditures on Medicine
during cbe past A weeks by all Rural Adults who 

Report an Illness or Injury
TOBIT specifications.

8 T Slope 8 T Slope

CONSTANT -1.732 (.87) .738 .052 (.02) .022

ACE -0.012 (.40) -.005 -.027 (.87) -.012
MAL£ 1.190 (1 .18) .505 1.605 (1.56) .686
EDUC -.159 (.70) -.068 -.239 (1.01) -.102
SIZE .110 (1.90) .047 .118 (1.81 ) .046
EXP (I06) 1 .617 (3.20) .689 1.999 (2.88) .854
OCON .895 (3.65) .381 - - -
NCON .797 (4.78) .339 - - -
TCON -.728 (1.71 ) -.310 - - -
TIWOC - - - .964 (1.04) .412
TltMURS - - - -1.079 (1.11) -.461
TIMTRAO - - - 4.998 (.99) 2.134
AOAT -.234 (4.74) -.100 -.283 (5.70) -.121

LOG
LIKELIHOGO -1649.2 -1646.5

INCOME
ELASTICITY .280 .347

Tables 6.4 and 6.5 show results of medicine expenditure 

regressions for infants and children respectively. As in che analysis 

of deaand for medical care reporced in section 5.2 Che "child" model is 

identical Co che adult model, except chat che father's years of 

education (FEDUC), replaces education of che individual (EDUC). In the
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case of children aged 0-5 (Table 6.4) che reduced fora version of che 

medicine expenditure regression exhibits a significant negative effect 

of travel time to a nurse, which is consistent with the significant and 

positive coefficient associated with the number of visits to a nurse 

(NCON) found in the preceding regression. The corresponding 

coefficients in the 6-15 age category exhibited the same signs (positive 

for visits, negative for time), although che coefficient of TIMNURS is 

not significant. Paraatecers of utilisation and access variables 

associated with the remaining providers tend to be statistically 

significant (with the exception of TIMDOC in the case of older children) 

which is positive, but is not a major source of concern, since children 

were overwhelmingly treated by nurses.

Despite relatively low c-values associated with most of che 

remaining variables, there are noteworthy parallels between the above 

mencioned demand analysis and the results shown here. For instance, the 

age of infants is negatively related co either visics to a nurse or to 

drug expenditures, whereas the age of older children is positively 

associated with both measures of hcalch care utilization. The most 

interesting parallel between che health care demand and drug 

expenditures analyses, from our perspective, is the fact chat in both 

cases income elasticities of the younger age groups (xceed income 

elasticities of adults.
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Table 6.4: Eatiaatioo Raaulta for Expandicaraa on Druga
(Ln thoneanrta of CFAF)
Eoral Infanta ago 0-5 
TOBIT Specification

JL T Slope JL T Slope

CONSTANT 2.157 (1.37) .932 3.372 (1.62) 1.510

AGE -.212 (.69) -.092 -.466 :i .49) -.206
MALE -1.070 (1.18) -.463 -.878 (.95) -.392
FEDUC -.062 (.64) -.036 -.074 (.57) -.033
EXP <106) 1 .704 (3.84 y .737 1.947 (4.28) .869
SIZE -.123 (2.27) -.053 -.133 (2.38) -.060
DCON .316 (.70) .223
NCON 1.019 (3.97) .440
TCON -.945 (1.30) -.409
TIKXX 1.357 (1.35) .606
TIMURS -2.790 (2.62) -1.246
TIMTRAO 1.195 (.26) .333
AOAY -.151 (2.60) -.063 -.1'58 (2.43) .062

LOG
LIKELIHOOO -533.91 -.542.47

INCOK
ELASTICITY .351 .650
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Tabic 6.5: Eatiaatioo Results for Expenditures on Drugs
(in thousands of Cflf) 

by Rural Children Ages 6-15
TOBIT Specification

_B_ T Slope B T Sloge

CONSTANT 1 .648 (.70) .633 .794 (.34) .303

AGE .011 (.10) .004 .038 (.22) .014
MALE .900 0.03) .346 .651 (.73) .248
FEDUC -.019 (.12) -.007 .021 (.12) .008
EXP (10®) 1.536 (3.50) .390 1 .819 (4.31 ) .693
SIZE -.132 (2.30) -.030 -.146 (2.39) -.056
0C0N .279 (.73) .107 - - -
NCON .360 (2.26) .138 - - -
TOON -.193 (.75) -.074 - - -
TIICOC - - - 1.395 (1.73) .332
tiwajrs - - - -.539 (.58) -►213
TIMTRAO - - - -2.931 (.54) -1.117
AOAY -.209 (3.40) -.080 -.209 (3.49) -.080

LOG
LIKELIHOOD -378.31 -379.91

INCOC
ELASTICITY .673 .792

6.2 Demand for Medicines by Household!

At Last, we turn to drugs and aedicine expenditures at the 

household level. Of the 501 rural households 427 had positive 

expenditures on medicine during the pas: twelve months. The mean of 

annual' household expenditures on medic.ne, in thousands (MEDEX) was 

16.828 CFAF, with a standard deviation of 26.149. Ac the means, 

medicine expenditures constituted about 1.7 percent of annual household 

consumption.
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Table 6.6 shows che results of three TOBIT regressions on 

MEDEX. The first regression includes only household variables: Annual

household incosw (EXP) in aillions of CFAF, the number of children aged 

0-5 (INFANT), number of adults aged 16-49 (ADULT) and the number of 

elderly household members aged 50 or over (ELDER) and the familiar 

travel time variables. The independent variables of the second 

regressions also include socioeconomic characteristics of heads of 

households. It was reasonable to expect that certain age groups in the 

household would have a greater effect on total medicine expenditures 

than others, even though there is no a-priori notion to help us identify 

such a group. To test the hypothesis that the composition of the 

household rather than its absolute size determine the level of spending, 

a third regression was specified in Table 11. It includes SIZE among 

the independent variables rather than the components INFANT, CHILD, 

etc. All of the age groups in the first regression have a positive

effect on medicine expenditures with the exception of elderly persons. 

In the second regression, all age groups exhibited a positive effect on 

expenditures. However, given the low T-values of the coefficients of 

each age group, no valid interpretation of these results can be made. 

Other versions of these regressions, no shown here, used total household 

size (SIZE) rather than the ag<> breakdown. On the other hand, the

coefficient of SIZE turned ou> to be significant at a 99 percent 

significance level, and was about 0.6. This leads to the conclusion

that the age distribution of a household of a given size has little

effect on total spending on medication.
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The estimated coefficient of EXP remains stable across all 

specifications, yielding an income elasticity of about 0.48 calculated 

at sample means. This value falls between adult income elasticities and 

child income elasticities thereby reflecting the mixed composition of 

most households. Note that it is well below incooie elasticities 

obtained by Nusgrove for total health expenditures by Latin American 

Households. The coefficients of the travel time variables are also 

stable across both regressions, but only the coefficient of TIMNUBS is 

statistically significant. Comparing the household regression with any 

of the individual drug regressions, we find that the coefficient of 

TIMNURS is persistently negative. This suggests that making primary 

health care more readily available would result in increased consumption 

of drugs by rural households.



T t k l *  4 .4 :  b t i M t l N  I c M l t i  Cor B a n a l  E xpenditures
os Vruga by la ir a 1 Bow  alio H o  

( l a  thousands o f C F I f )

TM1T opeclflcatloo

Household Variables 
1 T Slope

Head of 
1 -

Houaehold
T

Variables
Slope

Head of 
B

Household
T

Variables
Slope

CONSTANT 1.102 (1.17) 2.150 6.284 (.79) 4.487 5.919 (.76) 4.219

ACE -.058 (.48) -.019 -.042 (.45) -.010
HAIJE -1.114 (.20) -1.809 -2.416 (.41) -1.722
EDUC .741 (1.59) .511 .817 (1.59) .581
EXP (I06) 11.04* (7.92) 7.859 10.994 (8.01) 4.850 11.087 (8.01) 7.901
SIZE .517 (2.64) .181
INFANT 195 (.*5) .281 .200 (.21) .141
CHIU) .822 (1.1*) .585 .715 (1.18) .525
ADULT .595 (.92) .424 .628 (.97) .449
ELDER -.597 (.54) -.425 .017 (.01) .012
TIHDOC .187 (.08) .111 .028 (.01) .020 .656 (.27) .468
TIHNURS -7.211 (2.79) -5.111 -7.004 (2.75) -5.004 -7.558 (2.95) -5.188
TINTRAD -16.479 (1.52) -11.727 -17.084 (1.58) -12.199 -15.826 (1.46) -11.281
LOG
LIKELIHOOD -20*1.0 -2041.5 -20*1.5

INCOME
ELASTIC ITT .476 .479 .479
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VII. Suairy and Conclusions

In S«ccion I it was shown chat cha haalth-cart system in Ivory 

Coaac fica cha mold of an "average” leaa developed councry. Nadical 

cart ia providad by Cha public aacCor free-of-charge, buc poor planning 

haa reaulced in a cop heavy, urban biaaad dalivery ayacem. Tha 

deacripciva acaciacica on cha ragional diacribucion of haalch care 

faciliciaa and on cha correaponding utilization paccarna strongly 

auggaac that cha currenc ayaceai is regressive, beneficing urban dwellers 

who, on average, are ouch batter off chan tbair rural councerparcs.

One frequencly mentioned option Co obtain addicional financial 

resources for che health care system ia cha introduction of user fees. 

While chis option has many attractive features, its main drawback is 

that it may introduce (or enhance) inequality in the health care 

delivery system by raising financial barriers to access for chose who 

need care the most. On the ocher hand, it was suspected that in the 

absence of sufficient facilities in rural area, access to health care is 

rationed by private costs ocher chan fees such as transportation costs 

and che opportunity cost of time.

This study set out to investigate two important determinants of 

the demand for health care namely travel time and income using cross 

sectional data from the Ivory Coast.

Previous studies from developed countries have consistently 

shown chat income elasticities of demand for medical care are relatively 

small. There is also ample evidence to suggest that in the absence of 

money prices, demand in these countries is highly responsive to time 

costs.
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Precious little evidence exists in developing countries. 

Available studies suggest that behavior of consuamrs in LDCs may be 

quite different from modes of behavior coaaonly found in developing

countries. In Latin America, income elasticities were found to be 

typically high. A study in the Philippines failed to find any evidence 

of responsiveness of deaund to either time prices or money prices.

These results are not readily transferable to all developing 

countries and certainly not to the Ivory Coast. For instance, Latin 

America has a well developed private sector whereas rural Ivory Coast 

has practically no private health care. Thus medical care in rural

Ivory Coast is usually available free of charge, a condition which is 

likely to diminish responsiveness of utilization to income. The 

hypotheses of zero responsiveness of demand to time and high sensitivity 

to incosM were tested at several levels, i.e. in the context of a 

go/don't go decision, a choice aamng several alternatives of health 

care, number of consultations with chosen providers and expenditures on 

medicines.

This study found that individuals living in households with 

higher income tend to have a higher probability of obtaining health 

care. This positive association between income and health care 

.tilization is attributed mainly to demand for care administered by 

nurses, .who are the major providers in rural areas. The income 

elasticity of demand for traditional healers was found to be

consistently negative, suggesting that traditional medicine is an

inferior good. It is difficult to explain, however, why demand for 

services of physicians exhibits no significant relationship with
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income. This might be attributable to the small number of observation 

with positive physician consultations.

In the subsample of rural adults, income elasticities for

modern medical care were found to be small and therefore sioular to 

results obtained in developed countries, whereas these results can be 

explained by zero prices (or third party payments in the developed

countries), no such explanation applies to low incosm elasticities of 

drug expenditures. Additional evidence of similarities between Ivorian 

consumers and consuswrs in developing countries, is the fact that 

various income elasticities for child care tend to be higher compared 

with adult medical care. Similar studies of demand for child health 

care Coldsmn and Crosssmn, Colie and Crossman, 1978) indicate that 

relative high income elasticities are coupled with low responsiveness of 

quality to income. This suggests that parents attach a greater 

importance to the quality of care received by their children rather than 

che actual amount of child care obcained. Unfortunately quality 

differentials within categories of practitioners could not be identified 

on the basis of the available data.

All own-cimc effects found in this study had the expected

negative sign and were highly significant, except for the case of

healers. Despite weak evidence of complimentarities between nurses and 

healers (see the MNL model and che healer tobit and the unrestricted 

regression and che nurse Tobic for children age 6-15), cross-time effecc 

were positive and usually significant. For the most part all types of 

practitioners appear to be weak substitutes, although doctors and nurses
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appear Co be closer substitutes Co each ocher coopered with cradicional 

healera and either modern healch worker.

Low incoaw elaaciciciea, even in che face of posicive prices as 

in che case of drug expenditures, indicate that abi 1 ity-co-pay nay be 

less of an obstacle to healch care consumption chat previously 

thought. On che ocher hand, che overall significance of che negative 

own tisM effects and cha posicive cross cine effects suggests chat 

prohibitively high opporcunicy costs prevent many people from obtaining 

needed treatment.

Both results are potentially favorable for user-fees rchemes. 

If opportunity costs can be decreased sufficiently vis-a-vis travel time 

to offset increases in the money price, demand for medical care could be 

held at current levels. The success of such a scheme will depend on the 

extent to which additional revenues are in fact devoced to maintenance 

and possibly expansion u, che rural medical care system. Policy makers 

could alternatively devise a user-fee scheme chat will apply only to 

urban residents exempting the rural population from any payment. 

Whether this would generate revenues depends to a large on price 

elasticities in urban markets, which did not fall within che scope of 

the current study. Finally one would require additional information on 

marginal costs, currently unavailable, in order to determine the 

efficacy of user-fees as an instrument of cost-recovery.
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Appendix A

Derivation of Elaaticitias

Note Chat tha coefficient* of the Probit and Logit model are 

not equal to the marginal effects of the independent variables. The

latter may be obtained in the following way.

For Probit

(1)   ♦ (fl’*.) - ♦ < b ’x .).3 x., x l Itxk

For Logit

(2) — 2--- L (b 'x . )3 x.. xxk

Where

t
♦ (0 x. ) * c.defe of ttandardiztd normal.*

i

t
4> (0 x. ) * d.f. of standardized normal.x

* k-th element of the vector x for the i-th individual.

8, ” k-th element of the coefficient vector B.k
Elasticity is defined as the percentage change in variable Y 

with respect to a percentage change in another variable X. (The 

individual's subscript is suppressed for convenience) generally!

B x. e x 
 r—

(‘ «• e8 Xi)2



Id the cate of discrete choice variables cha above formula ia 

given in probebiliscic terms, i.e. Y is replaced by the predicced 

probability of choosing any given aiceraacive. The awrginal effect, 

3Y/ax is given by (1) or (2), depending on the assuaed distribution. 

We aay then ash, what is the change in the probability of choosing 

alternative j as x varies?

A simplified elasticity formula is available for binary logit.

P.
C J - 6 •. x. .. (1-P.) 1

* j k i j l t  J

This formula also applies to a special variant of the 

multinomial logic SK>dei, where at least soeie of the explanatory 

variables are alternative specific. With this specification, the 

probability of choosing a doctor, for instance, depends only on travel 

time to a doctor, not on travel time to a nurse or healer. (This model 

is known as conditional logit, or McFadden's multinomial Logit.)

PROOF

For generality we derive the proof for McFadden's multinomial 

logit, with J alternatives and at least one alternative specific 

variable; xj should be thought of as a vector of dependent variables in

1. This aay be calculated using the means of x- and che predicted 
probability (P^) or as an average of all individual elasticities.
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alternative j, vich a corresponding coefficient rector Bj We ere 

interested in the narginel effect of the k'th elternetire specific 

variable.

S'*.
e J J 1

Pj " — ^ ----- 1J B . x . 
I 
j-o

Using the quotient rule:

B . x . 6.x.
J . J j Bi*i a r « J J C. x. . : - e J J

3 *jk B. x. j
(1 « J J )J

I
» B. x . v , 8. x . s _ / fit s « \  # 6« s « %  .

* J 2 J 2 Jfc * J J J J i*

(r «Bj xj)2

Using the definition of Pji

3 P i *-J- - P. B., - P. B.,3 j jk J Jk

Hence

P . x.
E..J ■ P. B., (1 - P.). - , Yieldingjk J Jk J Pj

S x .
1. Binary logit is a special case of MHL, where P- ■ e j—

■ ♦ x i
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P.
E - u  *  B -u x -u ( 1 - P - )  jk jk jk j

In our case, however, each alternative faced the saae vector of 

explanatory variablea. (The probability of choosing say, a doctor 

depended on travel tiaes to each type of practitioner). For convenience 

we will as suae that there is only one dependent variabLe, x^. 

Therefore, the aarginal probability of selecting the j'th alternative 

with respect chat variable is

3 P.
 1 _  "
8 *k

6ixk Bixk Boxk 8ixk Bj*k(I e J ) (e J ) 6.- (e J ) • (e 80 ♦ « Bj ... ♦ e jB )

BjxkI e J
Before siaplifying invoke the noraalizacion B0 ■ 0 (see Haddala, p. 42), 

now the expression above reduces to:

3 P. J
-J- • p . b . - p . r p.B.

3 xk J J J j  .  i  J J

Elasticity now becoaes

P. J
E, J - (B. - I P. 8.) x.
k 1 j«l J J k

Elasticities reported in table (5.2) are based on this foraula.

1. In the presence of an interaction tera, between say, variable x^
and variable x.^,, the elasticity foraula is siaply

P. x.. (B.. ♦ 8..., x .) (1 - P.) j jk jk jk-*’1 k*1 j



- 96

Appendix B: Selectivity bias in the Deasnd for Health Care

Since persons who bed not reported an illness or an injury 

during tbe relevant period were excluded frosi the estiaating saarpls, we 

suspected that tbe parameters of tbe diebotoaous demand equations aight 

be subject to saaple selection bias. For this reason a Probit deawnd 

equation aay be estiaated using an algoritba due to van der Van and van 

der Praag (1981), an extension of Heckaan's (1976, 1979) selectivity 

bias correction. We have opted instead for a aaxiaua likelihood 

procedure involving two probit equations. Before reporting tbe results, 

it will be useful to outline these procedure in the context of this 

analysis.

Two Step Procedure

We begin with a random saaple of I observations. Equations for 

individual i are:

(1) y,. - a * x,. ♦ u,.

(2) y2. - Bj Xj. ♦ Uj.

In our case, equation (1) is the isedical care equation (for the 

moment we leave aside tbe equation which dependent variable is used). 

In equation (2) the dependent variable is the probability of having an 

illness or injury.

Equation (2) aay be estiaated over the entire saaple. On the 

other hand, is known only for those individuals with positive sick
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tiae. Put differently, tbe value of Y ^  is known if Y ;. > 0, or using
I

(2), if u2. > - 8j Ij. If tbe subsaaple used to estiaate equation 1 is 

selected in a oon-randoa fashion, than our estiaates vill be biased. 

Formally, tbe population regression function of equation (1) is written.

Tbe regression of tbe subsaaq>le depends not only on tbe vec or

of exogenous variable X^£, but also on tbe saaple selection rule, that

is

E(Yl.|Xi., Y2.> 0) • B, X u  ♦ E (ujJ u 2.> - B2.X2)

The bias arises froa tbe omission of tbe last tern on the right 

band side froa tbe estiaating equation.

By assuaing that u^£ and uj^ are jointly and nornally

distributed, Heckaan was able to redefine tbe selection rule in tbe

following aanner:

EUjiluj. > - 82 X,.) -   -t t ?—(o 22)

where

o.. are variance—covariance terms of u, and u*.ij 1 2

1. Also see Johnson and Kotz (1972) pp. 112-113.
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Ju is the inverse Hill's ratio, relaced Co ctae probability of

being included in che subsaaple. *

Since aost coapucer prograaa aaka the normalising assumption

that

o M  ■ 1, we aay state che following:

nocing Chat

p is che correlation coefficient (o ■ 1 /S ” 1 JT  ■n^
° u  °JJ

e ^  is che error cera of che "corrected" subsaaple regression.

1. X. » ----- ,---  —
1 • < M , i >

where e(.) and ♦ (.) are, respectively che density function and
cumulative distribution function of a standardised normal randoa
variable. Note that if the selection rule ia defined as a probability 
then:

P(u,. > - S , X 7.) - F(8,'X..)2i 2 2i 2 2i
where P (.) is the c.d.f. of a normal randoa variable. Clearly, X. is a
aonocone decreasing function of che probability that an observation is 
included in tbe saaple.
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As we have just shown, in order co generice X, che element* in 

che rector must be normally diacribuced. For chic reecon equation 

(2) ic estimated aa a Probit. If, in equation (1), we had a continuous 

dependent variable, say, masher of visits to a health worker, then we 

would be able to estimate equation (3) using OLS and stop there.

In our case however, che demand equation of interest explains 

che probability of obtaining medical during che relevant period. We do 

not observe this probability, but rather a limited dependent variable 

such that

Y,. ■ 1 If an individual obtained medical care.1 i

Y,. ■ 0 If an individual did not obtain medical care.1 i

Van der Van and van Praag suggest estimating this dichotoswus 

equation as a PROBIT. In order to take account of selectivity bias they 

estimate a modified version of equation (3).

(3') Y.. - 0 if s’u./V) ♦ o(X./V) ♦ c. S 0l i t
Y,. • 1 if B (X./V) ♦ e(X./V) ♦ c. > 0‘i i l l

V is che variance of the error term obtained from che linear probabili cy 

regression of equation (3), that is V ■ I (e ). For a derivation of V, 

see Heckman (1979), pp 136-157.

This procedure is only an approximation of che Heckman 

correction for the case of a standardized normal random variable.



- 100 -

However, van da Van «c al have shown chac it yields essentially the saae 

coefficients as the suxiaoa likelihood estimation.

Maxiaua Likelihood Eatiaation

The — likelihood function is given by:

n t n a
L - n  ♦, (o’x. ,b’z. ;o) n ♦,(-a'x. ,b'z. ;-o) n • (-b.’z )

i-l 1 1 1 i-n-l 2 1 1 i-1 '

The first aultiplicative tera refers to persons with illness 

or injury who consulted a health practitioner (^2 £ ■ 1, Y ^  “ 1), the 

second tern refers to persons with illness or injury who consulted no 

one (Y2 £ “ 1, Yj^ “ 0), while the third tera represents individuals with 

no illness (Yj£ • 0).

Tbe aodel distinguishes between traits that are relevant over 

the entire saaple (a vector Z)t and traits that are specific to persons 

with positive sick tiae (a vector Z). Thus • , and #2 each represent a 

bivariate, noraal c.d.f. which generates o .the correlation coefficient

of the randoa variables a'Z. and B'Z. *i i.
Table B.l shows results of the MLE procedure for the 

probability of being ill during the past four weeks and the probability 

of subsequently seeking aedical care- Note that in our case the X 

vector contains only one variable i.e. the number of unrestricted 

activity days reported by the individual (ADAY). The Z-vector contains

1. For a noraal definition of the bivariate noraal distribution and a 
discussion of its properties see Johnson and Kotx. pp. 93-95.
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the coaaon daaographic or socioeconomic charactariatica as wall aa 

access to health care Measured by travel time to available soutces of 

care. The daaand equation aay be coapared directly with siailar logit 

and probit regressions in Table 5.1, which ignores selectivity bias. It 

is iaaediataly obvious that the aarginal effects of each independent 

variable on the probability of seeicing care, are very siailar in both 

the uncorrected and corrected aodels. Furthermore, the coefficients of 

the Probit regression ignoring selectivity bias were virtually identical 

to che results of tbe corrected Probit, and were substantially aore 

significant. The saae is true for tbe health equation (the uncorrected 

health regression is not shown in che paper. It turns out that 

selectivity bias does not arise here, is^lying that the incidence of 

illness or injury is randoa in che population. This randoaness is also 

reflected in the negligible value of che correlation coefficient of the 

errors obtained froa che probabilistic daaand and health equations 

(o - -.002).
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Table B.l: Selectivity Bias
Rural Adults (Probit)

Profcsbi1 tty of
11l no** or injury (ILL)

Pratosei1Ity of 
Soofclng Cor* (CON)

6 T SI ooo B T SI OOP

CONSTANT -1.067 (11.17) -.392 1 *394 (.25) .556

AfiE .019 (10.30) .007 -.018 (.38) -.007
MALE -.010 (.15) -.004 .104 (.95) .042
EDUC .352 (.27) .001 -.031 (1 JO) -.013
EXP (I06 ) .040 (1J0) .013 .131 (1.10) .032
SIZE -.012 (3.59) .005 -.007 (.21) -.003
TINNURS .067 (1.42) .025 -J12 (1.66) -.124
TIMTRAO .029 (J1 ) .011 •274 (.52) .109
AOAT - - -.029 (3J7) -.012
0 -.002 (0.05)

Log
Llkpl1 hood 1749.9

2
X 244.10
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