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Abstract

Who Receives Medical Care? Income,  Implicit Prices and the Distribution

of Medical Services Among Pregnant Women in the United States

We examine in this paper how medical treatments are distributed-among

" pregnant women in the United States in 1980, according to-:both their initial.-

- health and their economic resources.. Different implicit pricing regimes for:
allocating medical services are modeled and their implications for the
distribution of services elaborated. We found that (i) more-educated women and
women with husbands having higher incomes receive a disproportionate share of
the four major treatments studied; (ii) prenatal treatments are more likely to
be provided to less-healthy infants (mothers) within schooling and income
groups; and (iii) treatment differentials by education and income are increased
by controlling for behavior that affects the pre-treatment healthiness of the
.infant. .. The .results.are .consistent with the existence of a market.regime for.
medical care that allocates health treatments to those who demand them, whether
the demand is due .to superior knowledge of the benefits of health, greater
resources, or preferences. Mothers of healthier infants are more likely to
postpone seeing a doctor, visit a doctor less often; and are less likely to
recelve treatments while pregnant. This compensatory allocation of medical
-services, combined.with the inability of.the researcher to measure directly all
< contributions to:pre-treatment health, can lead to erroneous .inferences
concerning the efficacy of the treatments. Controlling for initial health
status is 'shown to significantly change measures of the therapeutic benefits of

medically-administered treatments in the US health care system.




It ie nov & well-established fact that high-income and highly-educcted
persons injtharvnited,States sre hezlthier than their poorer and less-educated
_ counterparts (Taubman and Rosen, 1982; Fuchs, 1985). In part bscause of concern
.ebout incore disparities in health, public resources have beasn allocated to
subsidize medical care to vulnerable, poor populations in the United States
(Corran and Grossman, 1985). For example, the Kedicaid program, enacted in 1965,
finances medical services for poor families who are eiigible for Aid to Families
with Dependent Childrén. Hedicare provides sirilar subsidies to the old;
&enendments to'Title V of the éocial Security Act of 1963 authorize federsl

.grants to fucilitate .the provision of prenatal and obstetrical care to low-

. income populstions in "medicelly underserved™ localities, and the Women, Infants

and Children (WIC) program, begun in 1983, providgs grants to local agencies for
the pfovision of food sﬁpplenents to p?egnant'and lactating women.

Coexisting with these,federnl’health subsidies directed to low-income
gfoups the federal tax code pormits medical expénditurés to be deducted from
-gross taxble incoué {though restrictions have tightened over the yaars). ‘This
“tax subsidization™ (Padly, 1986) of medical care clearly benefits most persons
with high incomes confronting high marginal tax rates. The pervasiveness of
untazed health benefifa in compensation packsges of full-time workers is yet
another wey tax policy subsidizes health care for selected groups. It is thus
‘unclear vhat the nzt distributional consequences are of these varied ‘inter-
ventiona in health care pricing.

Despite concevn about inequities in health care, little.is known about the
distribution of thu actual use of medical services across groups defined by
income, education, race, or initial health, or whether inequalities in the
after-tax pricing of redical care mitigate or exacerbate health differentials.

Indeed, in an environrent in which health is & norral consumer good and is




influenced in part by the behavior of consumers (consuzmption of health-relsted
goods), and medical services ("treatmente™) are substitutes for such health-
related goods, it is not obvioue that those with higher-incomes will consuse more
treatrents even under & regime in whicﬁ the implicit prices of sesdical
treatments ars not affected by income. It is therefore not possible to infer
from only the distribution of medical services used by income class or by race
wvhether agents face different implicit prices for sucﬁ services. MNoreover, &
regime in which treathnts are complerentary to health-related geods could not
be distinguighed fror a regime in which high-income agents (consumers/producers
of health) pay lower prices (not of taxes) for treatments.

Table 1 presents simple statistics on the incidence of four comamon
treatrments provided to pregnant women across racs, incoae;and education classes,
based on a probability sample of-all women having a legitimate live birth in
1980 in the United States. Among ihese,wonen of similar, but by no means
identical, pre-treatment health status, there aré some striking differences in
- treatment iﬁcidence. For example, Black mothers were 40 percent less likely to
have received an x-ray than White notﬁers but were eslmost 20 percent more liksly
to have received a caesarean section; amniccentesis was S0 percent less likely.
x-rays 26 percent less likely and ceesarean section 24 percent less likely to
have been provided to mothers whose husbands earned less than £6000 in 1979
compared to mothery whose husbands income was at least 30000, Hothers with at
least some college-level schooling, roreover, were almost twice as likely as
- mothers with less than nine years of schooling to have received an x-ray while
preagnant.

The inequities in medical treatments received by socioceconomic groups
indicated in Table 1 do not imply that the less-healthy receive fewer

treatmente; it is possible that goods deleterious to (infant) health have
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Table 1

Percent of Pregnant Women Receiving Selected Medical Services, by Type of

Treatment, -and by Race, Schooling of Mother and Husband’s Income in 1980

Treatsent
: ‘ Ceessrean

Population Amniocentesis Ultrasound X-Ray Section
White 4.4 41.4 16.9 i7.0
Black 4.9 40.8 ~10.0 21.1
Husband’s Incone

£6000 () 3.5 42.1 13.1 14.4

€000-15000 4.1 41.0 15.5 17.1

15000-21000 4.1 41.7 17.5 18.2

.21060—30000 S.4 40.9 18.0 17.8

230000 7.0 . 43.2 17.7 * 18.0
Mother’s Schooling

<8 years 6.3 35.2 8.9 16.2

9-11 years 4.7 38.8 13.4 15.4

12 years 3.7 42;1 15.2 16.5

213 years 4,9 18.2 18.9

42.2

Source: 1980 Natinnal Natality Followback Survey.




greater income elasticities, or hwalth-augmenting goods have lower incore
ialasticitiea,than does health.  For example, highly-educated mothers may
postpone births relative to less-educated mothers, which may be potentially
harnful to infant health, requiring more careful monitoring and treatments. In
. the absence of information on pre-treatment health status it is thus difficult
to evaluste how formal redical services are diatfibhted across agents.

In this paper, we exarine how medical treatments associated with care
during pregnancy are distributed in the United States within and across pre-
treatrent health groués. The existence of a probebility saample of pregnant
voren (births) affords a special opportunity to study one group that is
,rélativsly homogeneous, but not identicel, in health status for whom the
'.ra;evant medical treatments are relatively small in number and.whose relevant
health-related beﬁavior is also well-documented.l Koreover, medical care
providéd-to expectant mothers is important since it is care supplied
sirultaneously to two generationa;

In section 1, we show that it is possible to distinguish health care
, regimesrcharacterized»b} distributive cum pricing rechanisms (prices, subsidies,
rationing) with knowlzdge of the technology of pre- and post-treatment health
production, and by comparing the overall distribution of treatments to
individﬁals by their sociosconomic charscteristics with the distribution within
" groups defined by their pre-treatment health etat#s. In section 2, we report
estimates of how consumption decisione by the mothers interact with the medical
procedures to affect one salient health outcome mecasure, birthweight. 1In
section 3, re&ucad-forn and conditional {(on pre-treatment health) trestrent
equations are estimated to assess the effects of pre-treatrent health status and
aocioecono?ic characteristics of pregnant women on the prcbability of their

receiving each of the four medical treatasnts. Our results indicate (i) that




the efficacy of the treatments varies according to the conditions of the birth
- that are associated with pre-treatrent choices aade by women; (ii) that these
pre-treatment conditions vary significantly with incoze, educationaandfiace;
(ii1) that treatrments are more likely to be provided to the lsss-healthy births
(mothers), but, (iv) that disparities in the incidence of treatments by income,
Aeduéation and race asmong women with othervise identical birth characteristics,
i.e., pre-treatment health, are greater than such disparities not conditioned
on birth characteristics. This means that the lower incidence of treatments
among poor, less-educated mothers, evident in Teble 1 understates the inoquality
‘in trestment incidence when differences in pre-treatment health conditions.are
-taken into account. However, we show that this differential between -within-
health status group inequqlities and the inequalities unconditioned on heelth
status doeé-not lend support to the hypothesis thet the implicit price of
redical care is lower for the higher-income groups. On_tha other hand, wve find
that Black rothers with otherwise identical, health-relsvant birth charac-
teristics, income, &nd education are significantly less likely to receive iwo of
the four treatments in Teble 1; neither socioeconoaic status nor differences in
birth charscteristice can accouﬁt for these racial.disparitiéa.

1.  The Derand for Health and the Demand for Hedical Care

To depict usefully the interrelationships bkstveen the behavior of agenta

- who are hetsrogeneous in health, their use of medical services, and the health
care "delivery system,” it is important to distinguish two types of health
inputs--preécribed redical inputs provided by medical practitioners
(“treatments”) and other goods consumed by agents that affect health but which
6lso-yield utility directly.  To highlight this, assume that health is produced
in a two-stage process. Insthe first stage, an agent i’s pre-treatment health

hi is a function of his own consumption of good X! and an exogenous endowment

.




Y, such that
(1) | nl = nexd .

Ve will assume that X is a healthy good, such that hy > O (and h3) ¢ 0} for j =
1,2, although the snalysis could be symmetrically couched in terms of X being
bad for health (but contributing directly to utiiity).

In the second stage, final health E! is influenced by medical treatments

received ti as well as pra—traatnentvhealth status,
2 R A (G I (R N

-.where Hj > 0,. 3 = 1,2, Ue will assume that the treatrents are smeliorative,
substitutes for the ¥-good, so that Hi2 < O, but it is only important that the
. efficacy of the treatment depend on pre-treatment health or X.

hgent'i maximizes his utility, given. by
(3) vt = v, xh,2h),

.where U3 > 0, 3 =_1,2,3,'andv2-ia a non-health good, subject to & budget

conatraint:
i i i i i

4 F—v?pz+XpX+tpt(F)+c,
where Fl is agant i‘s incore, pz and px are prices of X and 2, respectively,
assured to be the same across all agénts, pt(Fi) is the price per treatment,
which may be a function of income, and ¢ is a fixad (capitation) fee, discussed
below,

-Wa may distinguish three medical care regimes using (4). In the first,
"normal rarket™ regime (I), treatments are suppliad as in an ordinary market uo

that pt’ = 0 and ¢ = 0; all agents pay for each treatrent they receive (“fee-

S




for-service™) and face the same treatment price. Ina gubsidized fee-for-
service regine (II), implicit treatment prices very with incone. For,exﬁnplo.
with a progreszive incore tax and hesalth care deductibility, pt’ € 0. Both
regires I end II are characterized by consumer sovoreiénty—-priva£o agents
‘consune treatrents based on their knowledge of treatment efficacy, from (2), and
their preferences subject to (4). The medical provider’s (doctor's) roles are
to supply information on treatment efficacy and to supply (apply) the tréatuant
if it is wantod by the agent.?

A third regire (III) (compulsory health insurance) cean be characterized zs
pt = O while ¢ > 0; medical trsatrents are “fraé“; agents pay a fixed fee
- independent qf the treatments they receive. In this last regime, it is
necessary tq specifytthe allocation rule for treztments, given the ebsences of a
direct priée and consumer sovereigniy. For exampls, the allocation rule may be

~deterrmined from the maxirization of heslth value-added across agents, i.e.,

C g .
(5) max Z(H (e ,hT) - wY).
i

t
sdbgect to a global resource constraint T = Ztp , where p is the resource cost
per treatment. Howev;r the rules are ssteblished, the doctor primarily rakes
the decision concerning the distribution of treatments.

It is possible to consider a fourth regime in which agents cuen pay
different fixed fees cl for different health plans that entitle thez to a fixﬁd
schedule of treatments depending on pre-treatment health. In that regire,

- averaqe levels of treatrments would differ across ggents paying different
capitotion fees but not within fee groups. Tha! is, within fee-groups, doctors
determine. the alleccation of treatments. However, this regime is similar to and

1ndisting§isbable fror the first two regimes in terms of its implications for

the relationship between income aend treatments, since agents still choose the




(average) lavel of trestments they want by selecting a diffsrent plan, at a

~-different cogt--all agents may face the same fee scheduls or agents may face

different implicit fee schedules if there ere income-related subsidies.

Ve use the modsl to consider three questions. Firet, vhat is the
relationship batween pre-treatment heslth and treatments under the three
reginss. i.e., is the allocation of treatmonts by health status among pecple
_uiih idontical incomes different acroses regimes? Sccond, what is the
relaticnship between incore and health trestrents under each regire, and third,
how does ths regime affect the distribution of treatments by income among peopie
i .of the same pre-tresatment health status compared to the distribution by incozme
across all people. HNHore formally, the questions can be posed in terms of the
regigefspecific prepefties of the reduced-form and conditional {(on X) demand

equations for treatments.  These are derivsd from the model and are given by (6)

and (7),
S ST | _ i
6) tT =t(u sP,sP, 5P F )
i% i i i
e t = tx(X 0, P, Py F)

The conditional denand equation (7) describaé the outcore of an expesriment
-in which each egent is ;ssigned a fixed level ofix but cen freely choose the
non-health good z and obtains treatrents according to the pre?ailing health cere
regire. If X! is Fixed at the level the agent would otherwise have chosen in
the absence_of qu&ntity constraints, we can employ ths theorf éf rationing
(Houthakker and Tobin, 1950) to ascertain the effects on the level of treatmerts
- received of a change in pre-treatment health status, or X! and 1 , and of

variations in incoms for given pre-treatrent heul#h status.




Consider firegt how treatments vary with “exogenocus” variations in pre-
treatrent inputs and the endowment within an income group. 1In the standard
rarket regime (I) or in a regime with fee subsidies but sgent sovereignty (II),

this 1e¢ simply

8) dt™ _ “xc i

wvhere the s8jj are the Hicks compensated substitution effects for good i with
respect to the price of good j. When treatrents and the hesalth-related good X
ere substitufes in production and consumption, sgt > 0 and the less-hezlthy

. awong agents with identical incomes receive more treatments. Of course, if X

- and health are sufficiently strong complements in the welfsre function (exercise

and health?), it is possible that those agents cgnsuaing high levels of X will

also‘demand roro treatments, even if X and t are substitutes in health

production; the association batweaﬁ pre-treatrent health and the level of ‘

. treatments depends both on the health technology and omn preferences.: %
Under a rationing regime (III), such as one in which treatments are

allocated across agents to maximize health value-added, as in (5), however, the

relationship bstween pre-treatment health (or health inputs) and treatments

depends solely on the properties of the health technology:

(9) dt 12 L

-jg;eferancés for health play no role as they do usider sn agent-sovereignty
regime. Knowledge of the health technology is then aufficieﬁt to ascertain how
the rationing or compulsory health insurance regime would allocate medical
treatments across psople of different health status compared to any existing

health care system.




It is, of course, impossible to predict how the income-treatment
_sssociation will differ across the thres heslth delivery regimes without
imposing a great deal more structure on the modsl. It is thus not pocsible to
infer the regime from the distribution of tteataeni: by incore. Howsver,
corparisons of reduced-form and conditional (on pre-treatment health) incore
effects on treatments can under certain conditions identify how incose and
health care prices interact, with few additional assunptiohs. In the rationing
regire, for example, there is no relationship between incoxe and treatrents
amonyg agents with the same pra-ﬁreatnent health status} treatments vary across
income groups under that regire solely due to differences in the consumption of
- X (which varies by incore) or in endowments (which do not vary with income, by
~§ssunption). -The abgence of any income effect conditional on pre-treatment
health status thus identifies a system in which formal health services are
allocated on the basia of "need” alcne, defined strictly in health terss.

When treatments are allocated in & normral market, (no agent-specific
prices), the conditional income effect on treatments is not zero, but is

% \
10) dti I _ dtiI SXt XmI

. = = Y - . Y

art dF"  Sxx dF

vhere dtil/dFi is thé roduced-forr income effect from (6) and dti®I/dFi is the
cohditional incone effect fromr (7) under regime I. The conditional income
effoct will be positive, if X is & ncrmal good and X! and heszlth treatments are
substitutes. MNoreover, it is readily seen fros (10) that treatments will vary
more strongly (and positively) with income among‘agents with the sare pre-
treatment héalth status than across all agents. _This is merely the well-known
result from rationing theory, an application of LaChatelier’s principle, that

) conditiona; incore effects exceed reduced-form income effecte for goods that.are

substitutes for the "rationed” good. Thus, if treatments are allocated in a

T L




regular market, “controclling for" differentials in pre-treoatment ha#lth
- incresses disparities in treatment by income rather than reducss thea.

When treatment prices vary with income, the difference between the health-
conditioned incoume effect and the unconditiénul or reduced-forr income effect is
given by |

(A1) ar_arT T Cxtodxt d_Xﬁ%
‘ i 1 5., dp, Pe T H

aF d¥ XX

Here, becauaé incose and price effects move togetﬁé;. vhen hezlth-related
coneumption goods and trsatments are substitutes and pi’ ¢ O (higher-incore
agents are subsidized), fhs conditional income effect on treatments may be less
than the unconditional effect-~incore-related disparities in treatments ray bev
‘smaller within groups of sinilar pre-treatment stétua than across the whole
popuiation. 53 low-éncone agents tegd to receive the highest medical care
‘subsidies, however, the relationship between income and treatments within health
@roups will be stronger than the associati¢n bet@een incone aqd treatments for
the overall populatioh, as in the normal market case. The intuition for the
. former result, which provides a (weak) test for‘the existence of & regressive
health pricing regime, is that expression (11) combines two well-known results
frqn rationing theory - that conditionel exéeed unconditional income effects and
conditional own (coapénsated) price effects ars weaker than their unconditional
counterparts for (normal) goods that are substitutiss for the fixed good. If a
rise in incore also lowers the tresatment price, the weakening‘of the price
effect offsets the usual strengtheniné ofAthe incune effect.

Ancther re#son why implicit treatment prices‘nny vary with income is given
in the household production literature (Becker, i965; Acton, 1975). If the
value of tine is highér for high-incore asgents and use of medical care is a

time~-intensive activity, then the shifts in substitution and incore effects
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across conditional and unconditional treatrent oqﬁutions reinforce each other.
Only if the implicit subsidy to high-incore agents is sufficiently high will
uncoﬁditionul sxcead conditional income effects on tresatments.

Estiration of the health technoiogy and of both reduced-form and
ponditional (on health) treatment equations thus provides a means (i) of
ascertaining how medical treatments are allocate§ according to health status in
& given health-regime, (ii) of comparing the existing health-related treatment
allocations to those that would exist under a "needs-based” systemr, and (iii) of
describing the manner in which n@dicai care coets and income interact on
balance, in addition to providing measures of incore disparities in the
allocation of medical treatments within groups comparable in pre-traatment
_héalth status,

2. Prenatal Care and Birthweight
a. The Data and Specification of the‘Tachnologx

The preceding discussion suggestsd that to assess how the prevailing
. medical care regime influences the distribhticn éf redical sefvices across
heterogeneovus agents requires information not only on agents’ socioeconoric
- characteristics and radical treatments received, but also on agents’ pre-
teatment health status and on behavior relevant to health. Such an cnalysis of
the distribution of medical treatments among adults would be heroic indeed.
There is an enoraous range of hehavior that may potentially relate to health
and many health indicﬁtors. Moreover, inforration on the entire life-history of
each agent would presumably be reqﬁiréd. The analysis of prenétal infant care,
however, ;s iore feasible since the life-history cf the relevant agent is
necessarily short, specific indicators of health appear to be more salient than
. others, and the nunbef of behaviors and treatments potentially relevant to birth

outcores ia relstively ssall.
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The 1980 Kational Katelity Followback Survey (NKF3) is well-suited to an

- analysis of the distribution of treatments across infants and pregnant women.

- It provides birth outcome information on a probability sample of all live births
in the United States in 1980 éonbinad vwith inforsation on the socioeconoric
characteristics of the child’s parents, on the mother’s behavior while pregnant

that is deemed relevant by the medical profession to birth outcormes, and on all

" -medical treatments received by the mother during her pregnancy and at the birth

of the infant based on birth certificate information and on questionnaires sent
tc both the mother and her doctor(s). From these data, a working sanmple of 7669
legitimate births with ihe requisite information was obtained. The 1980 KNFS
was drawn by over-sampling (4 to 1) from the strata of births under 2500 graams,
with the ob;ebtive of better understanding the determninants of low birthweight.
If wg neglected the waighting of thé sarple by the dependent variable,-our

- ‘analysis would yield bjissed and inconsistent estimates. We have, thus, repeated
‘observations on births over 2500 grams four times, to creete a self-weightinrg
sample, and reduced the number of degrees of freedom in statistical testg.to the
original sample size.

Fronm information provided on the county or county-group of mother’s
re§idence in the 1980‘NNFS, variables were appended to the individual data to
characterize the courty or county-group of residence to serve as identifying
instruments in the erpirical analyses, described »elow. These variables include
the characteristics of local medical and family pianning infrastructure, medical
personnel, public expenditufes. conpésition of employment and unemployment, and
local prices of cigarettes and alcchol, and are doscribed in Appendix Table A.

We erploy as our‘indicator of early child ﬁealth the weight of the child &t
birth, a salient predictor of both infant mortality and subseguent health and

intellectual achievement (National Acadery of Sciences, 1985). We first esti-
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rate the birthweight production function, courresponding to (2), in order to
- ansver three questions. First, does parental behavior, net of medical treat-
ﬁontiginfluence ‘the birth outcome (child health)? Second, do prenstal medical
tresatrents affect birtﬁwéight? Third, is the efficacy of redical treatsents
related to the characteristic of the bifth; narely, do the effacté of medical
treatrents intersct with the pre-treatment behavioral inputs chosen by parents?
¥e have in psrt already answered the first question in our prior analyses of
Birthwaight (Rosenzweig and 3Schultz, 1982 and 1983) based on data for 1%67-69
from a predscessor survey to the 1980 RKFS. In those analyses we found ihat
such pre-treatment behavior as the tiring and number of births, smoking by the-
pother, and the rapidit; with which prenatal care was first sought by the rother
after conception significuntly affected birthweight and fetal grogth. Howaver,
we did not examine the effects of these inputs nel of subsequent prenatal
medical treatments nor the interactions between trastments and the parentally-
chosen inputs, due to the lack of information on medical services in those.
earlier data. ‘

In the present anulysis we exarine the influ;nce on birthweight of the pre-
: treataéﬁt=Variables rentioned and three common medical procedures applied prior
to delivery to identify and monitor potential problems of the pregnancy--
amniocentesis, ultrasouné and fetal x-rays. In addition we svaluate how the
(prior) interval between births and the number of visits made‘by the aother
during her pregnancy affects birthweight. The interval between the current
birth and the previwus birth is commonly attributed a role in determining the
mother’s health and the child’s birthweight, at least for short intervals
(Rational Academy of Sciences, 1985). The numrber of prenatal visits in addition
to the delay in first seeking prenatal medical care provides another indicator

of the mother’s actual use of medical care. The American College of
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Obstetricians and Gynecologists (1982) recoszends @ mother plan on about 13
prenatal care "visits;™ the average number in the 1980 NKNFS was 10.9. The
tinming of initial prenatal care and nusber of visits are, of course, inversely
" correlated. Coﬁsequantly the measured effect of each is sensitive to whether
the other variable is excluded.

. 0f the four treatrents administered to pregnant women éonaidarad here--
emniccentesis, ultrasound, x-ray, and caesarean section--the first three are
used to confira fetal development and position during pregnancy, whereas the
caesarean section procedure pertains to the actqal delivery of the infani. The
- first three procedurss applied during the pregnancy thus may directly affect tSE
.developrent of the fatu; and are included among the determinants of birthwéight.

As discussed, neither the pre-treatment health behavior of perents nor the
treatments are iikely to be randomly allocated. The existence of unmeasured,
- exogenous characteristics of births possibly knownvto the parents and/or doctors
rakes it likely that}all of the potential health—r;lated decision vuriabies wiil
be correlated wgth the error term in the production functi&n equation, as we
found in our aarlier-study. It is even rore likeif that the redical procedures
are useé selectively. If, for example, the treatmants are predominantly used
(avoided) in cases where the pregnancy is likely to result in a low birthweight
baby, the treatnentavniggt appear to exhibit an inverse (direct) partial
correlation with birthweight to the extent that ths included Qariables do not
corprehensively reasure the initial hesalth of the fetus or mother. But when
this correlation is estimated by methods that ars free of biué due to treatment
selection, a positive (negative) birthweight effect right be inferred for an
average mother.

To obtain consistent estimates of the effects of both the treatments and

the pre-treatment purental behavior, ve employ two-stage least squares. The
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no&el suggests thet prices (or their proxies’) of the inputs as well gs the
prices of ull consumption goods, whether or not such goods influence health,
- gerve as natural instruments for estiration of the paraaeters of the production
tachnoloéy. as long as such prices are-uncorralated with the unzeasured health
endowment. Accordingly, we use our commrunity-level varisbles, listed in the
sppendix, as well as parents’ schooling attainment and husband’s incoxe as
identifying instruments. That is, the demand equations (6) are the first-stage
equations,d

Economic theory does not provide any insights into the functional form of
the biological production function describing the relationships between parental
behavior, medical treatrents and health. In the 1967-69 KNS we analyzed general
second-order approximations of the linear and lcg-linear production functions
(i.e;; Leontief-Diewert and Translog specificutiéns) to allow for these and
- other nonlinearitiss #nd,interactiéns in the birthweight production function.
Our statistical tests of the significance of the many additiona1 paraaetars
required to fit these second-order approxirmations wéra rejected when appropriate
Aestinution procedures were erployed; nonlinearities may nonetheless ba inportant
in certain cases, but they proved difficult to estimate because of collinearity
of inputs aﬁd the data requirements of the two-stage estimation technique. In
our analysis of the 1980 NNFS we have retained the guadratic term for mother’s
age and test for irnteractions between the medical treatments and the endogeneous
birth characteristics. A quadratic in births or parity was never statistically
aignificant_in the two-stage estirates, and cnly spacificutioﬁs omitting those
variables are reported. Moreover, the birthweight effect of birth order is
apparently due to lower weight for the first child; an indicator of whether or
not the birth is tﬁe first is thus included in all specifications, but number sf

births is excluded. The first birth dummy varizble is alsc needed to sstirate
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the effect of the prior birth interval, which is of course'undafined for first
- births. ‘

In addition to the endogeneous treatment variablesand pre-treatment birth
cﬁaractaristics, we also include in the specification of the birthweight
technology four characteristics of the birth and the mother not subject to
choice but likely to be related to birthweight--the height and race of the
rother, the sex of the infant and whether or not the birth is part of a multiple
birth {(plural). Inclusion of the race of the mother (Black or not-Black)
enables a test of the hypothesis that racial differences in birthweight can be
explained solely in tar#s of differences in parent behavior snd/or a different
incidence of formal, prenstal medical treatments.

Estiration of the‘birthweight technology using consistent methods also
'vpernits seasurenent of the individuui birthweight-éndowuant for the motsers in
- the .sample. To compute the birth endowments, the consistent two-stage
estirates of the birthweight producticn fdnction.ére conbiﬁed with the actual
.birth characteristics and treatments for aacg wonah to predict her child’s

birthweight
i

€

vhere the B denote the linearized parameter esﬁimates of the second form of
equation (2). The difference between reaslized birthweight and predicted
birthweight, from (12), is defined as the birthweicht endowrent use although it

also includes an error associated with measurement,i.e.,

(12) : u, =B, -Bo=qu, +e
1 1
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-This measure of the health endowment of the child is included in the reduced-
forr equations for the various forrs of health behavior and the treatments
discussed in section c, below, to assess how both the parents’ behavior and the
sllocation of treatments respond to the endowed heulthinass‘of the child.

b. Estinates of the Birthweight Effects of Parent Behavior andrTraatnénts

Table 2 reports the OLS and two-stage least squares (T5L5) estimates for
three specifications of the birthweight production function!: the first excludes
the specific medical treatments (cols. 1 and 2). The second specification
-includes in linsar forr the three prenatal redical treatments (cols. 3 and 4).
.fhe third specification permits treatment effects to vary by the mother’s zge,
the parity of the birth, and whetherithe pragnancy results in a aultiéle birth
{cols. 5 and 6), |

- Estination procedure does substantially alter inferences concerning the

effects of both the redical treatments.and parent behavior net of treatments.

.. For example, arong the birthweight inputs determined by the parents, the OL3

> results indicate that the length of the previoué birth interval is inversely
associated with birtﬁwéight. vhereas the T3LS estimates indicate the opposite.
It.may be inferred that mothers who are more likely to have (to have had) large
hedlthf babies for reasons that are uncorrelated with our instrurents also tend
to space their births closer together, generating the observed inverse partial
association (OLS estimatesi. The consistently-estirated(T3L3) biological effect
of an ad¢ed year’s spacing, on the other hand, i& a gain of nearly S0 grams. To
evaluate the effect of being a first born, it is necessary to subtract from the
coefficien§ on "first-born" the previous birth interval coefficient multiplied
by the average interval for later births (46.3). The two-stage least squares

estinates imply first born babies are about 300 grams lighter, on average, while
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Tasle 2

Estizates of the Eirthweight Procuction Function Irclucimg Mecical Treatments

VInputs

{1) {2} {3) {4} (S) {b}
Estiration Procedure 6.5 158.8 6.5 5.5 Dis 15,8
Concitione g birtn )
fige of motherd 14. ¢ 118 1.7 127 2.2 178
(2.37)9  (2.33) (.81}  (e.4%)  (2.02)  (2.34)
fine squaresd -~ 225 =227 - 138 24 - 183 -2.63
{2.€7) (2. 41) 1.48) (2.52) {1.63) (1.83)
First Borrd ~113 -186 -114 -199 ~113 119
(12,4} 2.19) {i2.5) 2.1 e (.71}
Previous pirth imtervald - 428 52 -.427  Z.11 ~.4452  3.79
(2. 98) (1.77) (2,97 (.39 (3.eZ)  (1.76)
Beaavior of mother while preorant
Delay bafore saw doctord 14.8 ~-B.43 146  -14.8 14.8 8.5
_ (6. 92} (8.45) (6.84) (6.73) (6.51) (£.33)
Previatal cave visiisd zi.e 26,3 26,5 £3.7 26.8 35,3
{26, 8) (3.63) (26,1 (€.91)  (2£.6) (c.78)
Cigarettes smokes per cay? -11.@ -13.7 -t -13.8 -1L.¢ -iL3
: ' (25, 5) (4.81) (25,5 (3.73) (25.5) (2.25)
Kedira! freasrents curing oreprancy '
faorioceriesis? - - -g8.2 I -137 -376
(5.46) (3,48 (1,88) (2.22)
Yltrascuncd - - 6.17 513 437 79
{1.21)  (8.73) (1.g%) (1,24}
Y-Ray® - - 14,7 -{%- 183 5. 42
A1.B3) (1,46} (3,58} {5.46)
fmniccentesis X age of motnerd - - - - 2.27 27.¢
{€.7%9 (3.47)
Raricoeriezis x plura: birgh® - - - - 183 4538
(1,85 {2.18)
- faniccerdesis x pirtn ovnend - - - - ~7e.7 61.5
{{.56) (8.e8)
Uitrescund x aged - - - - 1.63 -24,3
({.12)  (1.@%)
Ultrascund x plural tirta - - - - 123 -13.5
' {e.4¢) {2,195
Uitrasouro x tarin oraerd - - - - 6.3 -193
(1,e7) (&.61)
I-Ray x are? - - - - -6.29 ~196
{3.2¢) (5.68)
X-Ray x plyral pirtnd - - - - 116 1333
' . 2. ee) (.22
¥-fay x hirin orceré - - - - -41,4 -1155
(.17 (.8



Exogenous characteristics of chilg and mother

Biack

Ferale infar?

Plural birth

Heigat of motner
Intercem

e
F

-228 ~237 ~227
(18.9) (16.1)  (16.8)
-149 -143 -152
{22.8) fel. 7 (22,9
=945 =474 -%49
(36.5) 36,31 (38.5)
32.6 2.9 3.5
(26, 3 {es.2). (2t.2)
915 =297 989
(8. 48) (@,46) (6.77)
13 - . 151
412 263 321

266 225 -259
(15.4)  (18.8) (1.2
-156 -150  -144
22, 1) (11.8) (14.8)
-951  -1075  -i628
(28.7) (85.7) (2.3
34 RS BT
(3.9 {&h.2) (15.9) .
-384 959  -285%
(0.53)  B.45) (1.9%)
- s -
262 2e: 77.8

a'
b,

Endoperous variabie.
fisymototic t-ratios in

parerineses beneath coefficients




the OLS estimates indicate that first-born children, ceteris paribus.vwaigh only
93 grams less than any younger siblings at birth.

Adverse sslection by mothers is evident in the estimates of the conse-
quences of delay by the mothers in seeing a doctor whilé pregnant. The number
6f ronths that elapse into the pregnancy prior to a doctor visit is positively
and significantly associated with birthweight acéording to the (biased) OLS
estinates,'buﬁ is negatively and insignificantly related to birthweight in the
two-stage estinutés. This strong selection bias was also found in our prior
work on the earlier sﬁmple. The nurber of prenatal care visits the woman had at
the tire of her delivery, howavér. is positively associated with her having a
larger baby whichever estimation procedure is used--the two-stage estimates in
.colugn 2 suggest that added prenatal visits exert a small but not insignificant
- benefit to the child;s birthweight of 26 grars per visit. The gross
quantitative effect «f prenatal visits, meoreover, is not reduced when the
various medical treatments that nighﬁ occ&r duriﬁg such visits are explicitly
éntered into the second specification bf the bi;thweight production function.
The estirates indicate thu£ a mother who had, say, five visits rather than the
sarple average of 11 Qould incur a deficit in her child’s birthweight of about
140 grams or 4.2 pargent. on average (i.e., 24 x 5.9 = 142).

The tvwo-stage légst squares estimates also assign substantial importarnce to
the mother’s age in influencing the baby’s birthweight; fertility tiring is
important. The optimalvmaternal age at birth is 26 in all specifications.

The wragnitude of thevestimuted TSL3 age gradient is substantial; a mother at age
18 or 34 could expect according to the estimatez in col. (4) of Table 2 to have
a child who would be 160 grams smaller than a mcther who has her child at the
preferred age of 26."The estimates of th§ effects of the other pre-treatrent

variables on birthweight conform to our prior findings, including the importance
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of maternal smoking and the existence of a significant Black-White birthweight
differential (in favor of Whites) net of both parental inputs and medical
procedures (Rosenzweig and Schultz (1983)). In sum, the parents’ pra-tréatnent
behavior, net of treatments, significantly influences the birth outcosre.

The estimates of the effects of the three prenatal treatments in
specification 2 also show the importance of adjusting for the non-random
allocation of medical care for inferring the health effects of such care. For
exanple, the OLS estirate of the birthweight effect of armniocentesis is
gignificant and negative (-88 grams), whereas tﬁe estimates that correct for
treatment selection suggests that this procedure increases the baby’s birth-

-weight by 3210 grams, qlthough the estirate is not very precise. X-raya. on the
. other hand, appear to be related to a 16 gram weight gain in the OLS regression,
v but~according-to the two-stage estirates this procsdure contributes to a weight
loss of 156 grams. Hovwever, the two-stage estimate is again’statistically
significant at only the 15 pefcent confidence level. Neither the direct nor ths
instrumental variable estimates of the effects of ultrasound procedures detecﬁ
“any efféct on birthweight.

In the third specification, the estimates indicate that'the birthweight
pffects of both amniocentesis and fetal x-rays vary significantly with the
characteristics of the fetus and mothers with, however, ultrasound again being
insignificantly relazted to birthweight. 1In particular, amniocentesis enhances
the weight of babies at birth when the births are plural, and fetal x-rays
appear to réduce birthweight most for older mothers and for higher-parity
birthse, but are beneficial when the births are plural. That is, among young
. mothers having their first birth and carrying norefthun one baby, x-rays on net
noy aid in increasing birthweight. Treatments thus matter for birth cutcosmes,

and their effects depend on the pre-treatment choices of parents.
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Finally, If all relsvant bshavieral inputs are accounted for in our
snalyses, our estimate of the Black-White birthweight deficit, of about 7
percent, froe column & of Table 2, may be interpreted &s biologicsl in origin,
in accord with some of the medical literature suggesting that the emaller pelvic
structure of Black women may be conducive toward low-weight Black babies at
birth (with subsequent more rapid post-natal growth arong survivors of low-
woight infancy). The inhe;@nt frailty of Black infants that these results
suggest has ixportaht implications for the interpretation of racial diffefences
. in the distribution of medical treatments, discﬁssed below.

c. Reduced-Form Estimates: Pre-Treatment Inputs and Trestment Equations

Table 3 reportes the estimates of the reduced-forr equations rélating the
exogenesous churactaiistics of the mothers and their children to (i) pre-
trsatmént health-releted decisions of the parantskand (ii) the probability of
receiving each of the four medical treatments. With Trespect to the latter,
Table 3 recapitblates fable 1,  except that one can assess the effects of
socioecononic characteristics on the probabilitieé cf receiving the tréntuants
in a nuitivafiate context, and measure the effectes of the exogeneous endowment
of the infant on both the mother’s pre-treatment behavior una the treatments.

The KNFS provides tﬁree variables characterizing the sociosconomic status
of the family, the rother’s and father’s schooling attainment, and the husband‘s
incore. To capture poesible non-linearities at the lower tail of the incoms
distribution, evident in Table 1 for some of the treatment variables, we also
constructed & categorical variable taking on the value of one if the husband’s
income was less than $6000. To the extent that subsidized medical care is
provided as part of compensation for full-time workers, we would expect the
effects of husband’s income (and husband’s schooling) to raflect both income and

health price (subsidy) effects, while the effects of the schooling zttainment of
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Table 3

Effects of Exocercus Health Status and Parentzl Characteristics on Characteristics
of Births anc Probabilities of Receiving Specific Bedical Treatments?

D (2} (3) {#) {5} {6) )] - {B) {9}
Pother's Number  Delay in  Numbder
Selertec Ace at of Prenatal of femio- Ultra- Caesarean
Explaratory Veriables/ Birtn  Births fare Visits Smewuinz  centesis sount ¥-Ray Section
Estimation Procegure s  OSs 0Ls s &S ¥.Probit  MiProbit MiProbit E.frooiv
Exogenous heaith status ~371 -.0562 195 - 292 L3 -1.89 -6. 19 - 304 -. 142
{x1¢~%) 8.26)° (4,77)2  (12,4) 8.64)0 (17.4)° (42, 1) (4.75° (ELDE (5.52°
kother's sonocling 417 -. 8377 -, 546 L3182 - 555 -, 82558 82544 L0385 L8218
(27.2) (21.B) (1¢. @} (6.93) (21.5) {@,62) {1.21) (5. 64) {4, 14}
Husdant's schooling L1238 - 231k ~, B384 8853 - 155 . 02338 JO235 L8133 - &35
(8.52) {8,33) {7.47) (1.95) (5. 13) (1,09 (5. 62) 2.97) 8.72)
Husoand's ircoss 151 3.1 -1a. 9 6.55 -1i.2 12.7 - 8132 2.39 1.62
x 165 {39.9) (2.2 (&.28) (2. 45) {{.72) {5.83) (g.e) {1.82) {1.23)
Husbard's incose 13 .e357 YR 3 T . 100 L8252 - €33 =195
{ s5220 {1.30) {1.49) (4.73) {3.90) (&, 34) {1.54) {8, 88) (6. 90 {382}
Black .29 -.215 - 258 -. 559 -, 148 033 - E532 - 234 Sy
{B.88) (2,41} (2. 12 {z. 29} {¢.28) {2. 41) {&.22) {8.87) {g. 8¢}

& Tshle does ot repor: coefficients for coamunity-level varianies listes in fiverdix Tanle Ai-1 arg included in tne

sperifications.

b. BAosolule values of t-ratios beveath coefficients in column.
t. Absolute vaiues of asymptotic t-ratiocs bereath ccefficients in coiumm.




the mother, for given husband’s incors, will more nearly correspond to pure
income effects, as less than one-half of married women below age 49 hold full-
time jobs. Schooling may also reflect health (time) preference, and/or
‘abilities to produce (pre-trsatment) health (Grossaan, 1972; Fuchs, 1982;
Haveman and Wolfe, 1984). If mother’s schooling is associated positively with
preferences for health, given prices and income, or schooling augments househoid
and market productivity equally, the difference betweén reduced-forr énd
conditional mother’s échooling effects on treatments would be similar to that
associated wi£h pura income effects. If, as noted above, those women yith
- -higher levels of schooling have higher opportunity costs of time, and recsiving
- treatments is & time-intansive activity, then conditional will exceed reduced-
form schoolihg effeéts even if pure income effects are small or non-existent.
,The'éérrespondences between the reduced-form and conditicnal (on pre-treatment
health inputs) effects of husband’# indore and schooliﬂé in the treatment
equationé ray thus differ.

The estinated sffects of the healthiness (ui) of thé child, net of purentﬁl
and medical inputs, cn both sets of inputs are significantly different from zsro

Iat the 0.005 level, despite.the unavoidable errors in measuring the

birthweight endowment, as discussed earlisr. The estimates indicate that sach
6f the four maedical treatments is less likely tc be provided to observationally
identical mothers with healthier (hesavier? infants. Pre-treatment health and
redical treatments are evidently substitutes; that is, treatrents are allocated
diéproportionally to the problem pregnancies.

The relationslips between the endogenous, pre-treatment characteristics of
the births and the endowments also suggest compensatory bshavior by parents. in
particular, mothers with healthier infants delay seeking medical care and visif

the doctor less often. Thus, healthier infants receive significantly less
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Hédical care. Horeover, mothers with healthier infants (net of inputs) are more
likely to have the infants later in life (which beyond age 26 reduces birth-
weight) and to smoke more cigarettes while pregnant (which reduces birthweight
for any age at birth). These results thus suggest that inequalities across
infants in endowed health, as measured by birthweight net of parental &nd
redical inputs, are greater than inequalities in actual 5irth outcomes us a
result of both the compensatory pre-treatment resource allocative decisions of
purents and the asllocation of medical treatments.

The pre-treatzment endogsnous birth characteristics and the‘probubilities of
-receiving medical treatments are also significantly correlated with £he
sociosconoric characteristics of parénts. The results in Tabls 2 suggested that
jparental decisions concerning the timing, &paciné; snd numaber of births, and
sroking during the pregnancy affect birthweight net of treatrents while the
treatments sffect birthweight differentially asccording to the endoganou;
éhnrécteristics of the birth. The reduced-form results in Table 3 indicate that
parents’ socioeconoric characteristics significcnily influence pre-treatment |
-decisions; thus, it is not surprising that net of endowments, the ne&icul
treatnents are also coprelated.with the characteristics of the parents. The
existence of the reduced-forr associations bstwesn parental socioceconoaic
characteristice and the likelihood of prenatal tiaatnenta cannot therefors
infora us on~whetﬁer infants of similar pre-treatisent health--gross of parental
inputs--are aqually likely to re;eive medical treatments regardless of parental
resources. ‘This is because parents with different schooling levels and incore
evidently bring to the medical system for treatment infants with different
characteristics.

The reduced-form astiagtes reported in Table 3 indicate that husband’s

income and mother’s schooling have qualitatively similar effects. For example,
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infents born to lower-(husband’s) income parents are born earlier in the
mother’s life-cycle, and, particularly in low-income houssholds, sre of lower
. parity, receive medical care less frequently and later after conception, and are
rore exposad to maternal smoking. The mothers of such infants are also
vSignificuntly less likely to receive amniocentesis and x-rays while praghant,
and are less likely t§ raceive a caesarean section at the birth of the child
(pnrticulcfly, in the latter case, for mothers with husbands earning less than
€6000 per year). Infants born to less-educated mothers, given their father’s
schooling and income, tend to be bora earlier in the mother’s lifs-cycle, and to
be of higher parity. Such mothers also seek prenatal care less frequently and
loss-rapidly, smoke more while pregnant and ars less likely to recsive x-rays
rand a caesare;n section. |

For given parental sociceconomic characteristics, Black infants also have
different (endogenous) cliaracteristics compared to White infantsf- they tend to
be of lower parity and to recsive ptenatai pedical care significantly less
rapidly and less frequently. Black nétheré are no less likely, however, given
.their income and educstion, to receive ultra-souﬁd. X-T8Y&s Or a caesarean
section than are Whité rothers, but are significantly less likely to receive
amniocentesis. The gross differentials by race in the incidence of medical
services among pregnunt women evident in Table 1 can thus alwost wholly be
accounted for by racial differences in parents’ education and income. However,
Black infants differ in endogenous characteristics from infants born to White
rothers, as is evident in columns 1 through 5 in Table 3., Horeover, Black
infunts.'for given pre-treatment inputs, are smeller than White infante (Table
2). Thus, the absence of significant treatrent differentials in the reduced-
form equations does not imply that there ﬁre no racial differentials in the

incidence of medical troatment among infants gomparable in health-related
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characteristics. To assess this distributional issue, as noted at the outset,
requires that the deterrinants of treatments be qssessed “controlling for™ pre-
treatment conditions,which we exasine below.

d. Conditional Treatment Eguations

Table 4 reports two-stagse, gaxinun?likalihood probit estimates of the
effects of the endogenous, pre-treatment birth characteristics of the infant and
of parents’ scocioceconomic characteristics on ths likelihoeod of receiving sach of
the four medical treatments. Table 5 reports the test statistics associated
vith assessing the null hypotheses for each treatment that (i) the pre*treatneﬁt
birth characteristics are uncorrelated with the treatment esgquation residuals
Awhich inclu¢e the unreasured health status of the infant) and (ii) the set of

ﬂparen§a1 socioeconcnic characteristics (income ahq schooling), net of the birth
characteristics influencing child health and the efficacy of the treatments, ase
not significantly-associasted with the probability of recsiving the treatlent.4}
For all but amniocentesis, these hypotheses are rejected at at least the f01
level; both hypotheses are re;ected‘at the .10 lsvel for arniocentesis. Thus,
the results reported in Table 4 suggest that net of the important he&]th-relatéd
characteristics of infants determined in part by parents, parental income and
schooling play an uddi£ional role in who gets treatments.® The regime of equal
treatments for equal conditions does not ap?ear io charactsrize the allocation
of medical care, circa 1980 in the United States, with respect to pregnant
voren.

The estimates in Table 4 also indicate that the incidence of prenatal
treatments differc by the characteristics of the child that are influenced by
parents’ decisions. For example, infants with mothers who delay geeing a doctor
and who smoke are less likely to receive any of the four treatments, while

rothers of closely-spaced infants ars more likely to receive x-rays and a
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Tarle 4

Effects of Birth Characteristics and Parental Characteristics on

Fedica! Treatrents: Two-Stage M. Probit Estimates

Selected exzlzmatory Arniocentesis yltrasours X-Rav Laesarean Sectiom
variables {1) () () {2) {1 {2) {1) {c)
Birtn Cnaractensitics .
 Exopenous nealth status (x1878) - 114 - 119 .p56 @342 -,833% -.8535  -.@383  -.@54b
(1L.6)0  6.52) {3.3%) (4,13 (5.99 (5.9 {7. 85} {6.58)
fioe of motne~ at harthd 295 -.#b6 -.159 -.e442 -,228  -.578 -8 -1.82
{1.02) (&58) (L17) (@.20) (1,39 (.38 (3,76 {7.23)
fime of Eot-e~ sguared® (x172) £ 353 498 .33 -85 .38 .83 1,47 . 339
(1.08) (B8.55) (€.3%) (216 {23 {22 (2.8% (7,39
Number of oirth8 . 3582 23 -.23% . -.@e8¢  -.@367 .18l . 157 126
(2.06) (2,51} (3.48) (@.07) (B 3B) . (438D {1.56! {7.3%)
Firgt borrd 215 L.gb 461 1,85 - 343 -B33 L8358 -, 363
@.32) (1.58) ({1.45) (2.91) (1,45) (1.44) (0,16¢;  1@.84)
Previous birsn interval{d) - QDB - @248 2207 @407 -.@RTTT -,822B . -.RlT@ -.E3S
(0.98) (. 38) (5.BB) (6,93) (1.82) (3.2® (4, @5: {3.62)
¥other smoxac® - @454 -, 033 -.@i98 -, @853 -, 9338 -.@2357 -.@2E -, 002%
A (2.68) {1,€7) (2.4B) (L.88) {3.82) (2.3%) {2, 2t) (.12 .
lelay in grewatal visitd - 17%  -.186 -133 - 8605 -.2RE 0 - 354 -. 243 -2zt
(1.82) {1.37) (2.98) (857} (4,94 (4,69 {4,62) {3.€3)
Fiural bires 20! 242 sy 507 618 g s « 554 647
(1.7¢) (1,62) (9.83) (.69 (9.35) (7.43) 3.8 {7.49)
fnaracteristics of pareris '
Fother's sooscling - -, 2igs - 456 - L8456 - 0757
(. 48) {2.61) {2.13) {3.72)
rusDang's s>v0o0ling - B - L2468 - L2231y - 8133
(8.91) {6, 44) (1,83} 1,57}
rasbang’s irceme (x1876) - 29 - 525 - 3.4 - 2.72
(8. 064) {2, 62) (@.B1) {8.67)
Rushand's ircome { &OOP - L5685 - T - 8424 - -2.%
(8.6} {1, 88) (€. B4} {5.93)
Biack {motnz+) - 8283 - @35 -, 8282 -.837 -84 - 0485 L7 W47
(4,3¢8) (3.57) (L1%  (2.23r (@.ed) {2.84) 1.592;

(¢, &5)

8. Encorenous variadle,
8, Fsymprotic t-raties in

parerineses bereatn coefficients.



Test Statistics,

Table S

Treatment Equations®

Endogeneity  of
Treatment Birth Characteristics Parental Characteristics

Test
Influence of

Aﬁniocentesis
‘Uitrasound
X-Ray
Caessrean Section
X2 Critical value, .05

X2 Critical value, .01

2.3
50.6
36.3
72.9
12.6

l16.8

32.0

230.2

171.0

140.0

35.2

41.6

a. Likelihood ratio tests.




caesarean section but are less likely to receive ultrasound.® Consistent with
the estinates in Table 2 indicating thet amniocentesie and x-rays significantly
augrent the birthweight of babies born in a plural birth, both procadurgs (as
vell as ultrasound and caesarean section) are significantly rore likely to be
app;ied when there is a plural birth. Despite, however, the finding reported in
Table 2 that x-rays lower birthweight for higher-parity births born to older
mothers, such treatments appear to be provided more frequently to such births.
But, of course, x-rays and the other procedures nay aid in umelioratiné other
conditions associeted with maternal age and parity than weight at birth.

Which of the two alternative market regimes characterizing the allocation
.of medical treatments dorinates--the regressive tax-subsidy reginé (II)> or the
rarket regire? Infaﬁt health and the set of prenatal treatments appear te be

- substitutes, as indicated by the reduced-form endowment effects on the

probabilities of treatments in Table 3. The income effects on treatments shculd .

therefore be aléabraicnlly higher when estimated conditiocnal on endogenous
infant health attributes conpared to the estinated income effects from the
:reduced'forus»when‘the,nurket regime is characterized by income-independent
prices. If implicit prices fall sufficiently with incoxze, ho§ever. the
conditional “inconme sffects” will be smaller than the unconditional incoxe
effects.

In the case of the threa treatments for which we can reject with confidence
the hypothesis that .their provision depends solely on the health-related
conditions of the pragnancy, the change in the coefficient associated -with ths
mother’s schooling across the conditional and unconditional reduced-form
equations yields an unambiguous result. The conditional schooling coefficient
is positive, statistically significant, and higher than its reduced-form

counterpart by nearly a factor of 10 for ultrasound, by 50 percent for x-rays,
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and by 300 percent for caesarsan sections. HNothers of similar pre-treatsent
i health status, but with greatser resources and/or demand for health, sre not only
roxre likely to receive the three medical treatments, but health-conditioned
- education differences in treatment incidence exceed those differences
ﬁnconditioned on health status. This pattern is in accord with health being a
nofual'good'in a normal rarket for health treatnénts; thus, we can find neo
evidence for the proposition that the impiicit price of treatments falls
strongly with income.’

The results for ﬁhe husband’s income variables are somewhat less clear,
- because of the lack of precision of most of the income coefficients in Tables 3
_dnd 4. However, the conditional linear income coefficients are greater than
- their reduced-form counterparts for all three treuatments for which the set of
- -pocioecononic variab)és are statistiéally significant (Table 5. -Horeover. the
statistically significant negative non—liqear in;one tera for caesareans (Table
8) riees algebraically by 200 percent in the conditional equation and retains
its statistical significance. There i§ thus little evidence of a negative
association between the implicit treatment price and income. Fost cartéinly,
ROreover, caesarsan séctions are significantly more likely to bs provided to
rore educated and higher income families even among woren with the same health
status.

Table 4 also indicates that there exist significant racial differences in
" the likelihood of receiving medical treatments among women with aspparently
~identical pfe—treatnant health conditions--Black nothers otherwise identical
with téséect to both pre-treatment birth characteristics and schooling and
. income are significantly less likely to receive amniocentesis and x-rays and are
narginully.lora likely to receive a caesarsan section compared to White

rothers.8 The latter differential is consistent with the evidence concerning
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racial differences in pelvic structure; however, the lower likeligood of

. Teceiving amniocentesis and x-raye aaong Blacks is surprising given the evidence
in Table 2 that even for given parental inputs Black babies are frailer than
Phite babies. It is notable ihat differences in pre-treatsment behaviors across
race groups, not sccounted for in the reduced-forms or in the gross racial
differentials displayed in Teble 1, mask esignificant racial disparities in
treatment incidence. These differentials by race were not apparent in either
the gross treastzent rates by race (Table 1) or in the reduced-form equsations
accounting for the incidence of treatments by race céntrolling only for

socioecononic status. - Controlliing for (endogenous) initial health status can be

-~ important for understanding how the health care system allocates medical

treatments across sccioeconomic groups.

3. Conclusion

In this poper we have exarined how medical treatments are distributed arong

pregnant wormen according.to-both their initiel health and their economic
‘resources under different implicit pricing regimes for allocating medical
services. We showed that when the following three conditions hold--(i) medical
trestments &nd pre-treatrent health status are substitutes in the sense that
treatrents are ameliorative; (ii) pre-treatment health is influenced by agents’
' ﬁehavior: and (iii) treatments are allocated in a market with uniform prices-~
then differences in health status prior td treatment will not only not account
for disparities in treatrent by income and education, but such disparities will
-be greater within gréups of identical pre-treatment health status than across
such‘groups in the entire population.

Based on & probability sample of married pregnant women having a legitimate
. live birth in 1980 in the United States, we found that (i) more-educated women

and women with husbands having higher incomes receive a disproportionate share
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of the four major treatments studied, (ii?> the prenatal trectsant; are Rrore
“likely to be provided to less-healthy infants (mothers) within schooling and
income groups, and (iii) treatment differentials by education and income are
increased by controlling for those behaviors that affect the pre-treatment
healthiness of the infant. The results thus are consi;tant with the existence
of u‘aurket regirne for medicsl care that allocates health treatments to those
vho demand them, whether the demand is due to superior knowledge of the benefits
of health, greatsr resources, or prefsrences. We thus could not find evidence
that the tax subsidization cf health care dominantly influences the allocation -
- of these forms of medical care, nor evidence that health-relsted subsidies
targeted to the poor have eliminated income disparities in treatments.

It is also shown ihat the healthiness of the mother and child, net of the
~influences of both prenatal inputs and treatments, may jointly affect pre-
treatment parental decisions and the use of subsequsnt trestments. We found
that, as expected, rothers of healthier infants were more likely to-postponé
geeing 3 doctor, visited the doctor less often, and were less likely to receive
- treatments while pregnant. This compensatory allocntion.of nedical services,
combined with the inability to measure directly all contributions to pre-
treatrent health that are observed by the decision-raking agents (parents and
éoctors), can lead to erronecus inferences concerning the efficacy of the
treatrents. This selection bias in the use of medical care rakes it appear, for
exarple, that one prsnatal procedure, amniocentesis, reduces birthweight while
its use appears to actually increase birthweight when selection is taken into
account. Controlling for initial health status can therefore significantly
change measures of the therapeutic benefits of medically-administered treatrents

in the U.S. health care systen.
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Finally, Black mothers were found to have lower birthweight infants than do
Whites net of treatrments and their own pre-treatment health behavior. Despite
this, they are mors likelf to postpone visiting a doctor, and see a doctor less
frequently. And even wvhon pre*treatneni bshavior, schooling, und.incone are
taken into account, Black mothers are no more likely than White mothers to
receive x-rays and are significantly less likely to recsive either amniocenteéis
or ultrasound. Black mothers are rarginally more likely, however, to receive a
cassarian section with its associated higher mortality rates. The cllocuéion
regime bshind the distribution of medical treatments to pregnant women in the
:United-States. vhich app;ars to be consistent in several regards w;th a
conventional market regime, is also marked by an unexplained tendency to serve

the Black population less extensively than it does the VWhits,
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1.

3.

FOOTKOTES
There have bsen a number of prior important eccnowmic aﬁd epideriological
studies of the demaﬁd for medical care (e.g., Acton, 1975; Colle and

Grossman, 1978; Goldman and Grossman, 1978; Aday, et al., 1982). Thess

. studies, however, a) are of populations heterogeneous in health conditions,

b) exarine only visits to medical personnel, not the distribution of
services delivered by such personnel, and c) “control®™ for initial health

cenditions by employing subjective indicators of healthiness (sxcellent,

good, fair, etc.) ascertained subseguent to the use of the medical

services. As shown in Hanning et al. (1982), the use of these post-

treatrent, subjective health measures to take account of initial health

- status leads to significant biases in the estimates of income and/or

schooling effects on medical care use. Ermployment of objective indicators

of health, even reasured prior to treatment, as controls, however, would

&till lead to inconsistent estirates, as we discuss below, since health and .

use of redical inputs may reflect the same underlying preferences or

'bfological propensities for healthiness.

There is thus scope for the doctor to “create™ demand by overstating the

efficacy of treatments. Competition armong doctors presumably reduces this

asymmetric information problem, but we focus on distribufional rather than
efficiency issues here. |
Inferepces about the effects of health care pricing regimes based on the
differential behavior of agents participating in different private healtih
care plans are nrade difficult because agents’ preferences for health and
innate healthiness clearly influence the choice of medical care insurance
(adverse selection). Identification restrictions needed to ascertain the

effects of the healtﬁ plans are unclear. The RAND health insurance study
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7.

{Manning et 2l1.,1982) based on the randomization of insurance scheses

. provides some important insights with respect td price-induced health

behavior for the experimental groups studied, but cannot provide
inforration about the actual distribution of medical care across
homogeneous groups in the United Statgs associated with the current medical
care pricing cum tax systen.

The two-stage probit estimation procedure and tests for endogeneity are

discussea in Newey (1985) and Smith and Blundell (1986).

- Note that we cannot use our estimates fror Table 4 to compute the

distribution of treatments under a regire in which only the efficacy of the

treatrents (pre-treatment health) matters, 3s in a corpulsory health

' insurance regime, based on the pre-treatment variable coefficients. This
-is because & change in the pricing of medical services would induce a
.correspondiné change in the distribution of pre-tresatrent health-related

consurption goods (moral hazard).

While the tiring of the first visit (delay) to a doctor or clinic by the
nother is & decision made principally by the mother and represents a pre-
treatment "condition™ which the doctor may need to take into account, the
number of prenstal visits reflects the treatments provided and is thus
inflyenced as well by the doctor. The number of visits by the mother to
the doctor is ot therefore employed as © mecasure of pre-treatment health
status‘in estinating the determinants of treatment incidence net of pre-
treatrent health conditions.

If education and income were merely proxies for pre-treatment health
conditions not reflected in the other behavioral variables, they would be |

negatively correlated with the probability of receiving a treatrent, if
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health is a normal good. This is because, as seen in Table 3, treatments
ore more likely to be provided to less-healthy infants/mothers.

It is notable that in 1978 the msternal mortality rate for caesarean
deliveries was four times that of vaginal deliveries (Naticnal Institute of

Child Health and Development, 1982).
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Appendix Tsble A
Instrumental Variables, Data Sources and Sample Statistics

Employment share in Educational Services

Variable Defimition Dsta Source Sample Mean®
(Standard
Deviation)
Eodical Services Aveilable: Conntg
Physicians per capita 1980 (x107) Co—-stat-1 1.14
(1.44)
OB/GYN per capita 1975 (x103) AGI .275
(.155)
General Practitioner per capita 1975 AGI .874
(x103) (.316)
Hospital family planning clinics per capita  AGI .713
1980 (x109) (.181)
Bealth Dept. family planning clinics AGY .603
per capita 1980 (x107) (.905)
Planned Parenthood climics per capita - AGI 145
1980 (x105) (.313)
Other fam11y plauning clinics per capita AGI .0903
(210%) (.366)
Government Programs: County ,
Expenditures per cap1ta on Hosp1ta1s 1980 Co—stat~1 .334
. (.122)
Expend1tures per capxta on Education 15890 Co-stat-1 .0519
(.0557)
Hbspital beds per capita 1980 Co-stat—1 .00831
(.0163)
AFDC meximum monthly bemefits for family Urban 298,
of four (%) (111.)
Food stamps bonus potential if only income Urban 84.3
is AFDC per family of four (§) (31.7)
Labor market: County
Employment share in Agriculture Co-stat-1 .0474
’ (.0552)
Employment share in Construction Co-stat-1 .0606
(.06202)
Employment share in Manufacturing Co-stat-1 222
(.0503)
Employment share in Tranmsportation Co-stat-1 .0724
(.0177)
.Employment share in Wholesale/Retail Trade Co—-stat-1 205
(.0235)
Employment share in Financial Services Co—-stat-1 .0582
(.0217)
Co-stat-1 .0861

(.0245)




Employment share in Business Services
Employment share in Entertaimment
EBmployment share in Health Services
Eminyment'share in Poblic Administration
Urban share of Population

Unemployment Rate for Females in 1980 (%)

Unemployment Rate for Males in 1980 (%)

Prices, Taxes, Regulations: State

Alcohol state monopoly

Tax on gallon of wine (§)

Cigarette price/pk. 1974 (¢4)
Cigarette price/pk. 1979 (£)
Cigarette sales tax/carton 1974 (£)

Cigarette sales tax/carton 1979 (¢)

Beer average Jan. and July price 1976 (6 pk)

Bser average Jan. and July price 1979 (6 pk)

Liquor 8 brand average price 1976 (fifth)

Ligoor 8 brand average price 1979 (£ifth)

EBthnic snd Racial Origin: Individusl

.-Hothef race Asian -

Mother race Black

. Mother origin Irish
Mother origin Puerio Rican
Hother origin Cuban
Hother origin Mexican

Father raée Asian

Co-stat-1
éo—stnt—l
Co-stat-1
Co—-stat-1
Co-stat-1
Co-stat-1

Co-stat-1

Facts

Facts

Tobacco

Tobacco

"Tobacco

Tobacco

Ornstein
Oinstein
Ornstein

O;nstein

NNS/MQ
NNS/HMQ
NNS/HQ
NNS/MQ
NNS/MQ
NNS/MQ

NN3/MQ

.0402
(.0142)
.0415
(.0195)
.0734
(.0170)
.0524
(.0318)
125
(.262)

- 6.63

(2.28)
6.61
(2.60)

.309
(.462)
«552
(.579)
45.5

. (4.92)

60.4
(4.81)
9.48.

" (7.96)

13.6
(10.7)
1.80
(1.89)
2.06
(.221).
6.59 ‘
(.532)
6.96
(.588)

.0268
.0781
.308
(.461)
.00941
(.0966)
.00182
(.0426)
.0453
(.208)
.0258



Father origin Irish - NNS/MQ 233

, - - (.423)
Father origin Puerto Rican NNS/MQ .00903
(.0945)
‘Father origin Cuban NNS/MQ 00194
(.0440)
Fatber origin Mexican NNS/MQ .0418
(.200)
Child race Black : NNS/BC .0818
’ (.274)
Mother origin all Hispanic countries NNS/MQ .0713
(including other Spanish) (.257)
Personel Characteristies: Individual
Hother’'s education (years) ' NNS/MQ 12.7
(2.31)
Father's education (years) NNS/MQ 13.0
(2.53)
Fathker's income (§/year) RNS/HMQ 15,814,
' (8817.)
Father's height (inches) NNS/HMQ 69.9
' (6.31)
Father’s weight (pounds) NNS/MQ 174.
(28.8)

&Sample weighted, with births of less than 2500 grams given one fourth the weight,
since they were selecied four times as frequently as births greater or equal to 2500

grams.

Dats sources codes:

Co-stat—1:

AGI:

. Tobacco:

Ornstein:

Facts:

Urban:

'U.S. Bureau of the Census, Washington, D.C., County Statistics

file, 1984,

Alan Guttmacher Institute TT0519, 1-2 July 1985. Personal
Correzspondence Stanley Henshaw.

The Tax Burden on Tobacco, The Tobacco Instituﬁe, VWashington,

. DoCn s 1983o

Stanley I. Ornstein, UCLA. Personal correspondence, June
1985, and Professor Michael Grossman, NBER/CUNY Graduate
Center, : )

198C Facts and Figures, The Tax Foundation, 1980. Table 200,

Toby Campbell and Marc Bendeck, A Public Assistance Data Book,
Urbaas Institute, Washington, D.C., October 1977. yExhibit 31A,
p. 135,

National Natality Survey 1980; MQ—Mother’s Questionnaire;
BC--Dirth Certificate; H——Hospital Questionnaire.




