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THE SAVINGS IN MEDICAID COSTS
FOR NEWBORNS ANTI  THEIR MOTHERS

FROM PRENATAL PARTICIPATION IN THE WIG PROGRAM
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DESCRIPTION
OFTHESTUDY
STATES

This study is mandated by the Commodity Distribution Reform Act and
WIG  Amendments of 1987 (Public Law 100237)  and the Joint Resolution
Continuing Appropriation for Fiscal Year 1988 (Public Law 100-202). Its
primary obje@ve  is to determine the savings in Medicaid costs for_-. _---__-_._c;---
newborns and their rn~EXi%iin-‘&?fiE~~  days after btrth  from
participating in the Special Supplemental Food Program for Women,
Infants, and Children (WIC) during pregnancy. The prenatal component
of the WIC program provides food supplementation, nutrition education,
and health-care and social services referrals to low-income pregnant
women, the primary goal of which is to improve their nutritional status.
To the extent that improved nutritional status leads to more favorable
birth outcomes, then lower Medicaid expenditures and indigent care costs
after birth may of&et the costs of providing prenatal WIC benefits. ’

A secondary  objective of this study is to examine the effects ofprenatal- -- --~ ----- -.- _._._____.  __ - ___._.-  -
P~~~fgeg_i -NC-pmgram-.oPS__*pm!  !W out=mv_ . .
brrthwelght  and gestational  aget This analysis complements the analysis-._ __._  .,-/ L. x ~.,
of Medicaid costs, in that the savings in Medicaid costs can be interpreted
within the context of the effects of WIC participation on birth outcomes.

Specifically, the analysis conducted
questions:

for this study addressed the following

What are the savings in Medicaid costs for newborns and their mothers
during the 6rst 60 days after birth from participating in the WIC
program during pregnancy?

Ate the savings in Medicaid costs that are due to prenatal WIC
participation greater or less than the costs of providing WIC benefits
to pregnant women?

Does prenatal WIC participation affect such birth outcomes as
birthweight and gestational age?

The study entailed analyses of the relationship between Medicaid costs
and prenatal WIC participation in each of tive states-Florida, Minnesota,
North Carolina, South Carolina, and Texas. The study period included all
Medicaid births in 1987 for Florida, Minnesota, North Carolina, and South
Carolina and all Medicaid births from January through June 1988 in
Texas. These five states accounted for nearly 105,000 Medicaid births.
The proportion of these births to WIC participants varied considerably
across the study states, ranging from nearly one-half of the Medicaid

ix



births in Texas to almost three-quarters of the Medicaid births in South
Carolina.

The 6ve study states exhibited some striking contrasts in birth outcomes
and perinatal  risk factors. Minnesota had a lower proportion of low-
income women than the other study states and had birth outcomes that
were more favorable than those  of the other study states. Roth its infant
mortality rate and percentage of low-birthweight infants (birthweight of
leas than 2,500 grams, or 5.5 pounds) were the lowest of the five states
and were lower than the rate for the nation as a whole. In contrast, all
of the three  Southeastern states--Florida, North Carolina, and South
Carolina--had infant mortality rates that were higher than the national
average. Texas is an extremely large state, accounting for roughly 8
percent of ail U.S. births. In 1987, its infant mortality rate was below the
U.S. average, although a relatively high proportion of women received
inadequate levels of prenatal care.

PROGRAM
BACKGROUND

Authorized by Congress in 1972, the WIG program provides nutritional
risk assessments, food supplementation, nutrition education, and health
and social setvice  referrals to low-income pregnant and postpartum
women and their infants, and children up to age five. The program, which
is federally funded and administered by state and local agencies, has
become one of the largest public health programs for low-income
pregnant women and children. Nationwide, the WIC program has grown
from a $750 million program that selved  2 million women and children in
1980 to an estimated $2.1 billion program that serves 4.5 million women
and children in 1990. During fiscal year 1987, the WIC program in the
Eve study states ranged from an approximately $26 million program that
served an average of 56,000 persons per month in Minnesota to a $112
million program that served 226,000 persons per month in Texas.

Medicaid is a joint federal and state program that reimburses the covered
medicalcare costs of low-income persons. Authorized under Title XIX
of the Social Security Act, Medicaid has become the nation’s primary
medical-reimbursement program for low-income individuals. For many
years, the income eligibility for Medicaid was linked to the AFDC income
eligibility standards, which were low enough that many women below the
poverty level were not poor enough to quaI.@ for Medicaid. In 1987, the
poverty income threshold was $9,056 for a family of three, and, for the
Eve study states, the Medicaid income eligibility standards for pregnant
women and children ranged f?om 33 percent of the poverty level in Texas
to 88 percent of the poverty level in h4innesota.  In Florida, North
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Carol&, and South C&olin~
and 50 percent of the poverty
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income eligibility levels were between 40
level for most of the study period. Thus,
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the household incomes of the Medicaid mothers and newborns considered
in this study were very low, and considerably lower than the WIG income
eligibility limit of 185 percent of poverty. Since 1987, Medicaid has
increased the income eligibility standards for pregnant women and
children. Currentiy,  states are required to expand Medicaid coverage to
pregnant women and children whose incomes are below 133 percent of
poverty and have the option to provide coverage up to 185 percent of the
federal poverty level.

-

The basic analytic approach to measuring the savings in Medicaid costs
from prenatal participation in the WIC program was to compare the
Medicaid costs of WIC participants with the Medicaid costs of a group of
women who did not participate in the WIC program (nonparticipants).
However, because WIC participants may differ from nonparticipants in
terms of other factors that aiso in&ten=  Medicaid costs, it was necessary
to identify and adjust for these di&rences in or&r to obtain accurate
estimates of the effects of prenatal WIG participants. Thus, an important
component of the analysis was a descriptive analysis of the demographic
and prenatal care characteristics of Medicaid mothers who are WIG
participants and those who are nonparticipants. WIG participants are
defined  as women who redeemed any food instruments during the nine
months prior to birth or, if no redemption data are available, who had a
WIG certification date during the nine months prior to birth.

Differences in the adequacy of prenatal care for WIC participants and
nonparticipants were large and consistent across the study states. In all
five states, Medicaid mothers who did not participate in the WIG program
were two to three times as likely to have received inadequate prenatal
care as WIC participants, where inadquate prenatal care is defined as 4
or fewer prenatal care visits. Overall, 9.6 percent of WIG participants
received inadquate levels of prenatal care, in contrast to 22.4 percent of
nonparticipants. WIG  participants in all five states also had an average of
one to two more prenatal visits. The average number of prenatal care
visits ranged from 8.9 to 11.2 for WIG  participants and from 7.1 to 9.2 for
nonparticipants. These Wings  have important implications for the
analysis of Medicaid cost savings, since it is important that the effects of
prenatal WIC participation be isolated from the effects of prenatal care
on Medicaid costs.

.,

In contrast to the striking differences in the adequacy of prenatal care, the
dBerences  in the demographic characteristics of WIG participants and
nonparticipants in any given state were generally quite small.

xi
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THE EFFECT  OF
PRENATAL WIC
PARTICIPATION
ON MEDICAID
COSTS

Prenatal WIC participation was associated with substantial savings in
Medicaid costs for newborns and their mothers during the first 60 days
after birth. When newborn and maternal Medicaid costs were able to be
separated, the estimated savings in newborn Medicaid costs associated
with prenatal WIC participation were even greater than the estimated
savings in combined newborn and maternal Medicaid costs.

.
-.

-_-

Average Medicaid costs from birth to 60 days after birth ranged from
$2,433 in South Carolina (hospital costs only) to $3,822 in Minnesota.
Average Medicaid costs for newborns only from birth to 60 days after
birth were available only for North Carolina and Texas and were
$1,733 and $1,867, respectively.

Estimated reductions in Medicaid costs for newborns and their mothers
during the tit 60 days after birth associated w&h prenatal participation
in the WIC program ranged from $277 in Minnesota to $598 in North
Carolina, with intermediate values of $347, $493, and $565 in Florida,
Texas, and South Carolina, respectively.

- _
-

-./

-i*

Estimated savings in newborn Medicaid costs from birth through 60
days associated with prenatal WIC participation were $744 in North
Carolina and $573 in Texas. _.

Estimated savings in Medicaid costs were combined with data on the costs
of the WIC program to determine benefit-cost estimates for the prenatal
component of the WIC program. Au benefit-t estimates were greater
than one, indicating that the benefits of prenatal WIG participation
(estimated Medicaid savings) exceeded the costs of providing prenatal
WIC benefits. For newborns and mothers, these estimates ranged from
1.77 in Florida to 3.13 in North Carolina, with values of 1.83 for
Minnesota and 2.44 for both South Carolina and Texas. For newborns
only, the benefit-cost estimates were 3.90 in North Carolina and 2.84 in
Texas. Thus, for every dollar spent on the prenatal WIC program, the
associated savings in Medicaid costs during the tit 60 days after birth
ranged from $1.77 to $3.13 for newborns and mothers and from $2.84 to
$3.90 for ncwboms  only,

Two points must be considered when these &Iings are interpreted. First,
the estimated savings in Medicaid costs from birth to 60 days after birth
associated with prenatal WIG participation are independent of the effects
of prenatal care on Medicaid costs. The analytical results also show that
considerable Medicaid cost savings during the 60day period after birth are
associated with receiving adequate or intermediate levels of prenatal care.

xii
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For newborns and mothers, the estimated savings in Medicaid costs
during the first 60 days after birth associated with receiving adequate
or intermediate levels of prenatal care were $267 in Florida, $362 in
Texas, $623 in South Carolina (hospital costs only), $415 in North
Carolina, and $1,005 in Minnesota.

For newborns only, the estimated reductions in Medicaid costs during
the 60-day  period after birth associated with receiving adequate or
intermediate levels of prenatal care were $610 in Texas and $593 in
North Carolina.

The second important point is that the estimated savings in Medicaid costs
associated with prenatal WIG participation are not independent of any
unmeasured characteristics that also may affect pregnancy outcomes and
maternal and newborn Medicaid costs. WIC participants are a self-
selected group of women who may choose to participate in the WIC
program for underlying reasons that might also influence pregnancy
outcomes and Medicaid costs even in the absence of the WIG program.
For example, some pregnant women may not participate in the WIG
program because they lack access to public programs that provide health
care and other services, which may independently affect pregnancy
outcomes. Thus, the estimated savings in Medicaid costs related to
prenatal WIC participation may overestimate the true savings since,
relative to nonparticipants, WIG participants would have lower Medicaid
costs in the absence of the WIC program. The problem introduced by
self-selection is rendered less severe by the fact that (1) the adequacy of
prenatal care is also likely to be related to any such underlying differences
between WIC participants and nonparticipants, and (2) the analysis was
able to adjust the estimated savings in Medicaid costs associated with
prenatal WIC participation for the adequacy of prenatal care. However,
the potential implications of the self-selection issue should be kept in
mind when the study results are interpreted and generalized.

THE EFFECT OF
PRENATAL WIC
PARTICIPATION
ON BIBTH
OUTCOMES

In all five study states, prenatal WIC participation by Medicaid recipients
was associated with increased birthweight, and the estimated increase in
birthweight was greatest for births occurring before 37 weeks gestation.

l The average increase in birthweight related to prenatal WIG
participation by Medicaid recipients ranged from 51 grams in
Minnesota to 73 and 77 grams in Florida and Texas, respectively, to
113 and 117 grams in South Carolina and North Carolina, respectively.

. . .
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GENERAL-
IZATION OF
THE STUDY
FINDINGS

For Medicaid births occurring before 37 weeks gestation, the average
increase in birthweight associated with prenatal WIG  participation
ranged from 138 grams in Minnesota to 259 grams--approximately half
a pound--in South Carolina.

-.-

L

Prenatal WIG participation by Medicaid recipients was also associated
with a lower incidence of preterm births and a longer gestational age.

-

The results of the study indicate that prenatal participation in the WIG
program improves birth outcomes and generates savings in Medicaid costs.
Two important questions concerning the study results are:

1.

2.

What inferences can be drawn from these state-specific results about
the nation as a whole?

-_

How stable are these conclusions over time?

The following socioeconomic differences among Medicaid-eligible
pregnant women and differences among the state Medicaid programs are
particularly important for addressing these two questions:

At the time of the study, Medicaid income eligibility ceilings ranged
from 33 percent of the poverty level in Texas to 88 percent in
Minnesota; the other three states had income eligibility ceilings
between 40 percent and 50 percent of the poverty level. In 1987, the
federal poverty income threshold was $9,056 for a family of three. If
prenatal WIC participation is more beneficial for lower-income women,
the variation across states in the Medicaid eligibility ceilings would
result in larger effects of prenatal WIG participation in states with
lower Medicaid eligibility ceilings and smaller effects in states with
higher ceilings.

The Medicaid income eligibility standards have increased considerably
since 1987. If prenatal WIC participation is more beneficial for lower-
income women, then the benefits of prenatal WIC participation
observed in 1987 may be greater than what would be observed under
the current Medicaid income eligibility standards for pregnant women,
which range from 133 to 185 percent of the federal poverty level.

- .,
F.
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In 1987, both Florida and Texas imposed inpatient hospital service
limits that may have restricted the amounts that Medicaid reimbursed

Xiv
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for high-cost newborns. The  other three states did not impose
inpatient hospital service limits. These limitations on Medicaid
reimbursements could have the effect of reducing the savings in
Medicaid costs in Florida and Texas relative to the other study states
and would reduce the savings in Medicaid costs  in other states with
reievant  reimbursement limitations. Since 1987, however, those
restrictions on Medicaid reimbursements in Florida and Texas have
been relaxed considerably, which could have the effect of increasing
the potential for savings in Medicaid costs in these two states.

l Among the five study states, only South Carolina did not have a
medically needy spend-down program at the time of the study. Spend-
down eligibility is a vehicle by which high-coat newborns can become
eligible for Medicaid due to their medical expenses. The absence of
the program could have the effect of reducing the apparent benefits of
WIC participation in South Carolina and in other states without
medically needy programs if the spend-down eligibility category
included a greater proportion of nonparticipants in the WIC program
than did other Medicaid eligibility categories.

The fact that the benefits of WIG program participation were so clearly. _
demonstrated in all the study states, despite their population and program
differences, suggests that a nationwide study of all 1987 Medicaid births
would show similar outcomes for WIG program participants and benefit-
cost ratios greater than one in the large majority of states.

Recent expansions and program enhancements in the Medicaid and the
WIG programs, as well as the growing problem of substance abuse among
pregnant women, may also affect the long-term stability of the study
results. Higher Medicaid incomecligiiility  ceilings for pregnant women,
in conjunction with increased coordination between the Medicaid and the
WIG programs, mean that a higher-income group of women are likely to
participate in the WIG program. At the same time, aggressive outreach
and improved eligibility procedures may bring a higher-risk group of
pregnant women into both the Medicaid and the WIG programs. The net
effects of these enrollment changes on estimates of WIC benefits is
uncertain.

- -’ xv
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L  IN’IRODUCIION

The Commodity Distribution Reform Act and WIG Amendments of 1987
(Public Law 100-237) and the Joint Resolution Continuing Appropriation
for Fiscal Year 1988 (Public Law 100-202) mandated a study to examine
the relationship between prenatal participation in the Special
Supplemental Food Program for Women, Infants, and Children (WIC)
and Medicaid costs for mothera  and newborns from  birth to 60 days after
birth. This report pnsents the results of the study and consists of two
volumes. This 6rst volume summarizes and m the basic Sndings  of
the study and deacrii  the WIC and Medicaid programs. The second
volume provides a more indepth -ion of the methodological
approach underlying the study and the results of the analysis.

A RATIONALE FOR THE STUDY
/ &.,

rcs

.9-

Low birthweight and infant mortality are major public health concerns in
the United States. The high social and economic co&s associated with low
birthweight are now widely recognized, and public policy has endeavored
to prevent low birthweight by enhancing aaxss to prenatal care,
pa&ularly among b-income  womtlL  The high co8ts  of caring for
infants with low birthweiit impose  a large 5ncial burden on the
Medidd program, the nation’s primary program providing reimbursement
for health care services to low-income women and their children. During
198485, approximately 17 percent of total U.S. births were financed by
Medicaid, and up to 41 percent of Medicaid expenditures for delivery
were for high-cost deliveries (Alan Guttmacher  Institute, 1987; Howell
and Brown, 1989). Ln recent years,  the Federal government has expanded
the Medicaid program q&&ally  to improve access to prenatal and
neonatal care for poor women aud their children.

At the same  time, evidence that good prenatal nutrition improves birth
outcomes has prompted increased expenditures under the WIC program,
which was authorized by Congress in 1972 to provide nutritional risk
assessments, food assistance,  nutrition education, and health and social
service referrals to low-income pregnant and postpartum women and their
infants, and children up to age 8ve. The major goal of tbe prenatal
nutrition supplementation and education provided under the WIC
program is to improve the nutritional status of low-income pregnant
women. The program, which is federally funded and administered by state
and local agencies, has become a major component of the maternal and
child  health sendces  delivered at the state and local levels. Nationwide,
theWICprolyam~lpownfroma$750millionprogramthat~emdZ
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million women and children in 1980 to a S21 billion program that scwes
an estimated 4.5 million women and children in 1990.

Since both the WIC and Medicaid programs serve low-income pregnant
women, an important issue is the extent to which prenatal participation
in the WIC program &ecu the cubquent health- costs  of Medicaid-
eligible women and their ncwboms.  In particular, if WIC participation
during pregnancy  improves pregnancy outcomes,  then lower Medicaid
expenditures and state indigent care expenditures in the neonatal period
and later in life may o&et the costs of the WIC program. To examine
this issue  further, Ckqress  dire&d the Secretary  of Agriculture in 1987
to undertake a study to assess  the savings in Medicaid and state indigent
care costs for women and their newborns during the East 60 days after
birth that are due to the mother’s prenatal participation in the WIC
program This report presents the findings  of this study.

7--
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B. THEOBJE-OFTHiSSTUDY

Asmandated,theprimsrpobjectiveof~studyLto&~rminethe
extent to which the participation of pregnant -men in the WIC program
affectsMedicaidandindigentcare~frombirthto60AgVsgfterbirth.
The study entailed ana@es of the relationship between Medicaid costs
and WIC participation in each of Eve states-Florida, Minnesota, North
Qrolina,  South Carolina, and Texas.’ A secondary objective of this study
is to examine the effects of prenatal WIC participation on birth outcomes,
including birthweight and gestational age. This analysis of birth outcomes
is important for two reasons. Fust,  savings in Medicaid costs can be
interpreted within the context of the effects of WIG participation on birth
outcomes. Second, WIC participation may have e&c& on birth outcomes
that may not adequately be rcfkxted  by the estimated savings in Medicaid
costs.  That is, to the extent that WIG participation improves birth
outcomes by drawing individuals into the health  care system,  this increased
demand for health care may at least  parGaIly of&et any savings in
Medicaid  axts due to better birth oucmma.

v

‘As discus& in Chapter II of this volume,  exam&g state indigent care
costs  was not feasible in thi8 study.
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SpecScalIy,  the analysis addressed the following questions:
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l What are the savings in Medicaid costs for mothers and their
newborns from birth to 60 days after birth due to the mothers’
participation in the WIG program during their prenatal period?

l Arc the sav@ in Medicaid costs tbat are due to prenatal WIC
participation greater or less than the costs incurred by the WIG
program to provide its services, including the costs of nutrition
supplementation,  ad&istratio~ and nutrition education?

l Does prenatal WIC participation by Medicaid recipients affect  such
birth outcomes as birtbweigbt  and gestational  age?

C. BASIC STUDY DESIGN

The  anaiysis  of the c&cts of prenatal WIC participation on Medicaid
costs from  birth to 60 days after birth included tbrce key components:

1.

2

3.

Combining  information on Medicaid costa,  WIC participation and
costs, and birth outcomes  for each of the study states

Asses&g the savings in Medicaid costs by comparing Medicaid costs
for WIC participants with the Medicaid costs for nonparticipants
based on statistical analysis to adjust for diEerences  in costs
attributable to other factors

Interpreting the study kiings and their implications for the states not
inchadcd  in the study and for mnt changes in the WIC and Medicaid
programs and target populations

The first component pertains to the data used in the analysis. In each of
the firve  study stam the database for the analysis was constxuctcd  &om
three separate state data &a: (1) Medicaid 6;lts, which provided
Medicaid cost and eligiiility  data on newborns and their mothers; (2) Vital
Records &s (birth, infant death, and fetal death @es),  which provided
data on maternal c&met&W,  birtbweight  and other newborn
characteristics, prenatal care, and infant and fetal deaths; and (3) WIG
program files,  kom which the Medicaid mothers were identified  as either

3
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WIC participants or nonparticipants and which provided WIC cost data
on the participants. These three data files were linked to create a
database with Medicaid birth records in a given time period that included
data on Medicaid costs, WIC participation status and costs, birthweight
and other pregnancy outcomes, and maternal characteristics, such as age,
race, birth parity, education, marital status, prenatal cart,  and previous
obstetrical history. The time period was 1987 for Florida,  Minnesota,
North Carolina, and South Carolina and the 6rst six months of 1988 for
Texas. The WWMedicaid data are descrii in Chapter III of this
volume and in more detail in the forthcoming Volume 2 of this report.

The second  analytic component entailed developing an accurate measure
of the Medicaid costs that WIC participants would have incurred had they
not participated in WIG IXs analy&l component was not
straighdorward,  because,  in addition to WIC participation, WIC
participants and nonparticipants may diik in terms of other
characteristiu that a&t perinatal  outcomes  and Medicaid costs. These
factors include demographic and prenatal care &aracteristics, all of which
varyacrossindividualsandaaossthestudystates.  ChapterIVofthis
volume contains a brief summary of the methodological approach to this
study and Volume 2 wiIl  descrii the methodological approach in greater
&Ph

-

-

_

The third analytic component entailed using the results of the analysis to
draw inferences about the WIC and Medicaid programs. ‘Ihe analysis
yielded Wings on the cost-effectiveness of prenatal WIC participation in
four states during 1987 and during the &at six months of 1988 for Texas.*
These &dings differ among the study states, because their demographic
compositions and institutional structures di&r and because they face
merent problems in ensuring that low-income pregnant women and
children have access to care In addition, the WIC and Medicaid
programs have changed since the study period. It is important that these
factors be considered when the ikliq are interpreted, in order to assess
their implications for the WIC and Medicaid programs.

a‘rae five states were  selected on the basis of an extensive feasibility study
that encompassed site visits to seven possible participant states and a
thorough review of their programs and data systems. Based on this
review, Eve of the seven states in the kasiibility  8tudy  were selected to
participate.

4
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D. ORGANIZATION OF THIS REPORT

This volume includes fwe chapters and two appendices. Chapter II
provides background information on the states included in the study and
on the WIG and Medicaid programs iu those states. Chapter III descrii
the data used in the analysis and presents descriptive data on the
Medicaid births in each of the study states. The main analytical Wings
arc presented in Chapter IV, and Chapter V discusses  the implications of
the study Wings for the national WIC and Medicaid pmgrams.
Appendixes A and B contain tables with detailed analytical results.
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IL DESCRIPTION  OF THE SI’UDY  STATES AND THE WIC
AND MEDICAID PROGRAMS

Background information on the study, states and on the WIC and
Medicaid programs is important for interpreting and generalizing the
Wings of the study, which are presented  in the subsequent chapters of
this report. Section A of this chapter deacrii the pexinatal  and
sociodemographic  characteristics of the five study states, and Section B
provides  background information on the WIC and Medicaid programs.

A DESCRIPI’ION  OF THE STUDY ST’ATES

Fii states were selected for W study--Florida, Minnesota, North
Carolina,  South Carolina,  and Texas. Several factors were considered in
the6nals&ctionofthe8tudysta* Theyincludez

0

0

The  geogmpbicd  distmutlon oftha study state&  Tlle study state
were selected in part to ensure a representative gaqraphic
dimiiution.  ‘Ihe  North Central, Southeastern,  and Southwestern
regions of the country are represented by the five states selected,
although three of the five state8  are &om the southeast.

Large urban  arms. Three  of the Bvc states s&cted (Florida,
Minnesota, and Texas)  have large urban areas, which is useful for
drawing conclusions about the e&ctiveness  of the WIC program in
other states with large urban m

Painatd outcomes. It was desirable that the study states exhiiit
variation in birth outcomes and p&natal risk f&ors  to facilitate
determining whether the cost-effectiveness of the WIC program
depend8 on the extent to which the target population exhibits adverse
bii outcomes, The pcrinatal outcomes for the study states range
from some less  favorable outcome8 for South Carolina to some very
favorable outcome for Minnesota

Minor&y  representations  Given the ethnic diversity of the target
population, it was desirable that the study states exhibit a broad
rcpreseatation  of minorities. Four of the 6vc states (the exception is
Minnesota)  have large minority populations, and both Florida and
Texas have a large Hispanic population. In addition, Minnesota
provides information on the effects of prenatal WIC participation in
states with a predominantly white population.

7



l WIG partldpation rate. Variation in the penetration  of the WIC
program among eligible pregnant women is important for assessing the
effects of prenatal WIG participation in states whose availability and
accessibility of WIC se&es di&r. For the 6ve states in this study,
the percentage of Medicaid births  occur&g to WIC participants
ranged iiom a low of 47.8 pwent in Texas to a high of 73.4 percent
in South Carolina, with intermediate values of 57.6 percent, 68.8
percent, and 68.7 percent in Florida,  Minnesota, and North Carolina,
=v=ti=lY*

Although only I’ve states participated in the WICMedicaid  study, the
selected states accounted for 18 percent of all U.S. births in 1987. -
Overall, some striking contrasts in birth outcomes and p&natal risk
factors  exist among the five study stata.  As shown  in Table  ILl,
Minnesota  contains a lower proportion of low-income women and exhiiits -
birthou~m~tbataremore~orablethanthoseoftheotherstudy
states. Both its infant mortal&y  rate and percentage  of low birthweight
~~arethelowestofthe~rtatcr~arelower~therateJfor  -
the nation as a whole. In contra& all of the three Southeastern states-
North Carolina, South Carolina, and Florida-have infant mortality rat=
greater than the national averagq with South Carolina having the highest _
rate of the 6ve study states. Texas is an extremely large state, accounting
for roughly 8 percent of all U.S. births. Its ix&t mortality rate is below
the U.S. average, although the percentage receiving  late or no prenatal
care is considerably higher than the national average and is the highest of -
the Gve  study states.

Table II.1 prewnts information on three kq perinatal  risk factors: the
poverty status of women of childbeariq  age, births to teenagers, and
inadcqu8tc prenatal care. The following summa&s the diEerences  in
these risk factors among the study states:

l Thepovatystatmsofwmenofcbil~age.  Minnesotahasa
considerably lower percentage of low-income women of childbearing
age than do the other four states, and the contrast is even more
marked for. the proportion of women below 185 percent of the
poverty level At the other end of the spectrum,  South Carolina has
the highest  pcnmdagc  of low-income women of childbearing age. In
comparison with national data, the proportion of low-income women
of childbearing age in North Carolina in 1984-1986 is very

8



TABLE IL1

BIRTH OU’ICOMES  AND PERINATAL RISK FACTO=  U.S. AND SI’UDY  STATES

Total Births, 1W

-ilfant  Mortality  Rate@  la8T

percent Luw Birthwdght# l@ 8.6

Pecccnt  of women Agca 15-44
BdowPowxty Tiudm&
lW-86

<loo%
<m%
< 185%

Pencnt of Births to Teenagers,
1986

PexcultofBirtb6towclmen
Raxiving Late  or No
PfaMtalcarq1!m

6.0 86 4.6

SOURCE% National Center for Health Statisti (19@ ad 1989), Newncheck  (1!88),  ad Hughes et al. (19I39).

‘Nmbcr  of inbnt deaths per 1,000 live births.

%irthweight  of less than 2$Xl gtams.
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close to the 1986 national average, while the proportion for
Minnesota is considerably below the national average, and the
proportions for the other three states exceed the national average.

_
-

Births to teenagers.  In all four Southern states, the percentage of
births to teenagers is high relative to the nation as a whole, while a
very low percentage of births occura  to teenagers in Minnesota. Tbe
contrast between the percentage of births to teenagers in Minnesota
and the four Southern states is striking

_

Inadequate prenntal  cam In 1986, the percentage of births to
women receiving late prenatal care (prenatal care during the third
trimester only) or no prenatal care was high in Florida,  South
Carolina, and Texas relative to Minnesota and North Carolina and
relative to the nation as a whole, In wntras~  the percentage with late
or no prenatal care was lower in both Minnesota and North Carolina
than the U.S. average.

For the most part, these data on perinatal risk tirs are consistent with
the birthoutcomeaof the live study state~ In particular, h4innesota
has both very favorable birth outcomes and lower risk factors for adverse
perinatal outcomes relative to the other four stauq while South Carolina
shows the highest levels of risk for two of the three perinatal risk factors
and the highest rates of infant mortality and low birthweight

.-

The inclusion of Florida and Texas, both of which have a large Hispanic
population, raises some very interesting issues. The observed relationship
between prenatal care utilization and birthweight is weaker in states with
high proportions of Hispanic and Native American births (Hughes et al,
1989). In general, Hispanic women have lower rates of prenatal care
utilization than non-Hispanic women, but also appear to be at lower risk
for having low-birthweight infants. It is possible that cultural factors
influence their use of prenatal care and aEect  their birth outcomes. Thus,
in auaiyscs of the effects of prenatal WIC participation on Medicaid costs
and birth outcomes, the effects of variations in race and et&city must be
accounted for.*

‘Florida and Texas are the only two of the five study states for which data
on Hispanic ethnicity are available. HCMW, the number of Hispanic
birthsintheotherthreestatesisverysmall.
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The descriptions of the WIC and Medicaid programs in this section
provide background information for the analytical fklings presented in
the following chapters. The discussion focuses primarily on the important
features of program operations. A broader discussion of WIC, Medicaid,
and other indigent care programs for low-income pregnant women and
their newborns is contained in another report from this study, Description
of State Programs” (Bilheimer,  1990).

The WIC program was authorized by Congress in 1972 to provide
nutritional screen& food assistance, nutrition education, and health care
referrals to low-income pregnant women, breastfeedmg  women,
postpartum women, infan& and children up to age 6ve who are at
nutritional risk The major goal of the prenatal component of the WIC
program is to improve the nutritional status of low-income pregnant
wmea In most state+ the WIC program has become one of the largest
and most important public health programs for low-income pregnant
women and infanta,  but both the extent to which the WIC program is
integrated with other maternal and child health services and the
proportion of eligible women and infants  who participate vary considerably
across  the statcx

Program eligibility depends on both income level and evidence of
nutritional risk States have the option of setting  ‘income eligibility
between 100 and lS5 percent of the federal  poverty  level, provided that
income eligibility is no lower than that for kee or reduced-price health
aervices.  Nearly all states have set income eligibility at 185 percent of the
poverty level. Nutritional risk include both medical risks, such as anemia,
extremes of leanness or obesity, mate& a& or poor pregnancy history,
and dietary risks  due to poor dietary patterns.

The WIG  program is administered nationally by the Food and Nutrition
Service (FNS) of the U.S. wt of Agriculture (USDA) and at the
8tate  level by a designated state agenq, usually the state department of
health.2 Congress sets funding annually, and the available funds are
allocated to the states on the basis of an allocation formula that takes into

tie WIC program is administered by the Departments of Health in all
of the study states.

11
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account the number and percentage of eligible women and children being
semd, among other measures.

The WIC program is not an entitlement program, and states may not have
sufficient  funds to m all eligible persons who apply for the program.
Federal regulations thus ra@re that the states establish a nutritional-risk
priority system to ensure that scarce program resources are allocated fairly
and reach those who need them the mat. Priorities I to Ill are based on
nutritional risk established through documented nutritionally related
medical conditions, and priorities IV and V are based on nutritional risk
defined  in terms of inadequate dietary patterns. Priority VI includes
postpartum women at nutritional risk although some states may classify
some po8tpartum  women at priority II& IV, or V. At their option, states
may define a priority VII, which includes previously artificd WIG
participants whose nutritional status might rev if they can no longer
receive supplemental foods. Pregnant women at nutritional risk as

. demonstrated by documented medical ax&ions  rcaive the highest
priority (priority I), while pregnant woe at nutritional risk due to
inadequate dietary patterns are priority IV. During lB7, all Eve of the
study states set& priorities I through IV, and all except Minnesota
served priorities I through VL

At the state level, the WIC agency enters into contracts with local
agencies to administer the program_ WIC agencies are usually within local
departments of health, community health centers,  or other local public
health care providers. The WIC agency is sometimes a community-based
organization or hospitaL States establish both rules for allocating the
state’s funds to load agencies and guidelines within which the local
agencies must administer the WIC program

-

Sina  the majority of WIC providers are local public health clinics, WIC
scNi#b have be4xme  an integral part of prenatal care provided to low-
income  women by public clinia~  In terms of aggregate expenditures, WIC
has become a major component of maternal and child health services at
the state and local levels, having grown from a $256 million program that
se4 848,ooO women and children in 1977 to a $21 billion program that
sew an estimated 4J million women and children in 1990.

-

-

The organization of program operations at the local level varies greatly,
but for pregnant women it work approximately as followa  When a
woman karns about the program and applies to the program at the WIG
office, she ti screened to determine whether she meets the income

-

_
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_ criterion and one or more of the risk criteria required for eligiibili~.  If
she is eligible, she receives a nutrition education session and a food
instrument for the purchase of a food package from a participating
vendor. Usually (though not always), application, ehgiiility  determination,
service receipt, and health care referrals all occur in the initial visit. In
subsequent months, the participant will then return to the WIG office
periodically in order to pick up her WIC food instrument and receive
nutrition education servicea  The &equenq of food instrument pick-up
varies  from  once every month to once every three months (at which tune
food instruments for three months are picked up). Participants are
eligible for WIG benefits through the end of the pregnancy and up to six
weekspostpartum. ThemothermaythenberecertSedasabreastfeeding
mother, or in some instances as a postpartum participant, in which case
she will continue to receive WIC s&m for an additional period of time.

The~CprognrmsinthefiirestudystrrtcsMtpgreayIiatermsoftheit
total budgets, the total number of persons served,  and the distribution of
the caseload across the eligibility categories. As shown in Table TI.2, WIG
grants in the Eve states ranged from appro&ately $26 million in
Minnesota to $112 million in Texas in &cal year 1987, with intermediate
figures of $36 million, $49 million, and $58 million in South Carolina,
North Carolina, and Florida, respectively.

Differen- in aggregate expenditures are reflected in diEerences  in the
total number of persons served by the WIG program. In 1987, the
average number of persons send per month ranged Erom 56,000 in
Minnesota to 226,000 in Texas. Data on the proportion of WIC
participants who are pregnant women do not exist for all the study states,
but information is available on the proportion of participants who are
women  These proportions appear to vary considerably, ranging from  15.6
percent in Minnesota to 263 percent in Plori& In the other three states,
the proportion of participants who are women varies from  21 percent to
23percenL  Th~intermsofcasemix,theMianesotaWICprogramhas
a lower proportion of women and a higher proportion of infants and
children than do the WIC programs of the other states,  while Florida has
a higher proportion of women than the other states.

In contrast to the variation in the size of the program acruss the study
states, the availability and accessr%ility  of WIC services vary somewhat less,
although some di@erenm  do exisL

13
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Scwks  proximity. Texas is the only one of the five states that did
not have a statewide WIC program during the study period; in 1988,
34 counties  out of a total of 254 were unserved The number of
unserved counties in Texas has steadily declined, and the last unsetved
county received WIC services  in 1990. To facilitate access, all of the
states use food hwrument pick-up sites  in addition to certigcation
sites.

Inatme el@lbiIity. Income eligiiilityrtandatds  are relatively uniform
acrossthe&estatea  NearlyallWICprogramsinallEvestatesare
using the 185 percent  of poverty income criterion, although, in 1987,
a few locations in Texas, Florida, and North Carolina may have used
a lower income eligiiili@ criterion.

Wait@ lists. Strategies for maintaining  waiting lists differ among the
state&  but it is clear that some states face more of a caseload
management problem than do others and did so in 1987 as well. In
Minnesota,  waiting lists and caseload management are important tools
in program operations and serve to identify excess demand for the
WICprognua,Theotherrtudy~~madeGffortsto~the
use of waiting lists. While all states a&m that every effort  is made
to ensure that priority I pregnant women are not placed on waiting
lis& the real@ may vary by 8tate. In particular, pregnant women may
experience delays in enrolling in the WIC program due to constraints
on public maternity care or waits for initial WIC appointments.

P

P

C

&$m Authorized  under Title XIX of the Social Security Act, Medicaid is a joint
federal and state program that reimburses the covered medical-care costs
of low4ncome  persons. It is the largest program providing reimbursement
for health care services to the poor, but by no means are all low-income
persons eligiile. Eligibility depen& on categorical status in addition to
income, and states have considerable discretion in determining income
eligibility ceilings. In addition,  while a core group of sewices  is federally
mandated, states can choose to offer a wide range of optional services and
can also impose service limits on both mandated and optional services.

\

-

L

For many PUS, Medicaid eligiiility for low-income pregnant women and
chiltin was linked to eligllility  for Aid to Families with Dependent
Children (AFDC).  This link e&tively  excluded low-income pregnant
women in two-parent households and low-income women in their first
pregnancy, although some states opted to cover some of these women.
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In addition, AF’DC income eligiiility standards in some states were so low
that many women below the poverty level were not poor enough to
qualify for Medicaid. ‘Ibis problem was particulariy  severe in the South;
in 1987, seven Southern states had AFDC payment standards below 30
percent of the federal poverty level  (Hughes et aL, 1988),  which was
$9,056 for a family of three. Statea have the option of establishing
me&ally needy programs, which have a higher income ceihng,  but they
are not to exceed 133 percent of the AFDC payment standard Under a
medically needy program, low-income women with high obstetrical  ..?d
neonatal costs could “spenddown’ and become Medicaid-eligible, althc $I
they  were ineligible for Medicaid during their pregnancies.

The growing  awareness  of the cutteffectiveness of prenatal care in the
early 19&b ouxrred amid growing concerns about the rising costs of
maternity care and the inadequate &ran&g of maternity  care. Access
problems were particularLy  severe for Low-income pregnant women and
infants, many of whom lacked any form of health  &trance coverage. In
response to these concerns, Congress authorized a series  of expansions of
the Medicaid program to pregnant women and infants. ‘Ihe mandates of
the Deficit Reduction Act of 1984 and the &ts&iated Budget
Reconciliation Act of 19S5 effectively eliminated the Medicaid categorical
eligiiility requirement that linked Me&aid eligiiihty  to AFDC eligibility
and required that states  provide Medicaid coverage of prenatal, delivery,
andpostpartumsenricestoallin~ Ligible  women regardless of their
family structure. Subsequent  initiativea  in the Omniius Budget
Reconciliation Acts of 1986 and 1961 (OBRA-86 and OBRA-87) and the
Medicare Catastrophic Act of 1988 have progressively  expanded Medicaid
income eligibility  to pregnant women and children. Legislation under
0BRA-86, which became effective during 19S7, permitted states to extend
coverage to pregnant women and newborns in families whose incomes
wete up to 100 percent of the federal poverty level, and permitted them
to waive the assets test for eLigiiility.  0BRA-87 expanded this option by
allowing statea  to cover pregnant women and infants up to 185 percent of
the federal poverty  level. AU states were yecuired by July  1990 to provide
Medicaid coverage to pregnant women and infants below 100 percent of
the federal poverty kveL Fw, under the Omnibus Budget
Reconciliation Act of 19S9, states are mandated to expand Medicaid
coverage to all pregnant women and children under age six whose  incomes
are below 133 percent of the poverty lcveL

The OBRA-86  expansions to 100 percent of the poverty level were not
implemented in any of the study states until October 1987,  towards the

-
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end of the time period for this study. Thus, for most of 1987, pregnant
women and children were potentially eligible for Medicaid in one of the
following three groups:

l
. .jlFEjJ& who were “categorically”  eiigiile  for Medicaid

hecause  they &&cd cash assistance under the Aid to Families with
Dependent Children Program. In addition, some former AFDC
recipients who became ineligible for AFDC payments remained
eligible for Medicaid

o wtw who resided  in households which met
the income and resource requirements of AFDC eligiiility, but who
were not eligiile for AFDC because the state did not provide AFDC
benefits to pregnant women without other children (AFDC coverage
which in at the state’s option) or the child did not meet the definition
of “dependent’ (that is, both parents were  in the home). Women
were eligible from tbc point at which prcgnanq w88 medically
established, and bhth-related  scrvk~ were  -red through 60 days
postpartum. Newborn &ildrcn  were  CQvcred  Ear one year, provided
that the mother was eligible for and receiving Medicaid at bii and
provided that the mother remained eUgi%lc and the child resided with
the mother.

. l &fedi& ccc&  individuals in f&milk with children whose income
and/or~-wueabovethelimircesrablithedforAFM)e~~~gty
but still needed medical a&stance  in the state’s view. The state set
income limits for the medically needy program that did not exceed 133
andlnpercentoftbe~fi~paidtoanAFDC~withnoother
iucome.  A medically needy program w(uc provided at the state’s
option;~,ifthestrtehada~~aadyprogram,ithadto
serve pregnant women and childrc~  as d&cd above. AU states in
the study except South Carolina had a medically needy program in
lB7.

In October 1987, Florida, North Carolina, and South Carolina
implemented Medicnid  coverage of wmen and infants in fkmilics whose
incomes were up to 100 percent of poverty;  in September 1988, Texas did
also. In July 1987, Minnc8ota  r&cd the Medicaid income threshold for
its medically needy program to 88 pcrcsnt  of poverty;  in October 1988, it
raised its Medicaid time I&s for prteDant  women to 185 percent of
povwty.
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In terms of the services covered by Medicaid no major service limitations
existed that would have a&ted normal maternal and newborn care.
However, some states imposed restrictions that may have limited Medicaid
reimbursement for highcost newborns. In South Carolina, Medicaid
allowed a maximum of 18 ambulatory visits-including physicians’ visits-a
year; however, according to state Medicaid program staff, this restriction
probably did not affect  most maternal and infant care. In contrast, Texas
and Florida  imposed se&e limits during the study year that may have
limited the number of days reimbursed by Medicaid for highcost
newborns. During the study period, the Texas Medicaid program paid for
a maximum of 30 inpatient hospital days per spell of illness, and required
a 6Oday break before another reimbursable spell of illness. In addition,
it imposed  a $50,000 expenditure cap. The cap was subsequently raised
to Szoo,ooO  in November 1988, with the other service restrictions
remaining unchanged Florida  imposed rertrictions  on both physician
visits and inpatient days in 1981. Medicaid recipients were allowed only
one physician inpatient hospital visit per day (although other physician
se&es in the hospital could be billed) and a maximum of 45 inpatient
days per fircal  year. ‘lke limitations ore changed effective July 1989.
In particular, Florida eliminated limits on hospital days for children
younger than age one.

The Omission of The Congressional mandate for this study requested an assessment of the
the Cost of savings in both Medicaid and indigent care costs for newborns due to
Indigent  Care prenatal WIC participation However, determining indigent care costs for
Promams  from the pregnant women and newborns is diEcult,  since many of these costs are
Database and the borne by the private sector and are seldom documented This problem is
Analvsis particularly true with delivery and newborn services, for which states have

traditionaliy  provided relatively little funding other than through Medicaid,
thus forcing hospitals to bear the brunt of uncompensated care costs.

-’

-

This study does not dkectly examine the effects of prenatal WIC _
participation on indigent care costs. Three main reasons explain the
omission of indigent care coats from the analysis. Fmt and foremost is
that the available data on state indigent care programs are limited. All -
Study states operate programs to serve  the needs of low-income pregnant
women, and these programs are dkussed  in detail in another report from
this study, “Description of State Programs’ (Bilheimer,  1990). However, -
these programs often do not maintain individual-level data files on setices
received and coats incurred  In particular, a major source of concern is
the high level of uncompensated hospital care for maternity and newborn -
care, and it is not possible to obtain individual-level data on
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uncompensated hospital care within the context of this study. In order to
be applicable to this study on the wst4f&ivencss  of the WIC program,
a health care service or reimbursement program must have had data files
on individuals that could be linked to WIG program records.

A second reason for omitting indigent care costs from the analysis is that
many programs which serve low-income pregnant women provide only
prenatal care to participants, and do not cover labor and delivery axts.
Thus, even for those programs for which individua&veI  program data
systems are maintained at the state level, Mxmation is not available on
the primary outcome  variable for the ana@is-indigent  care costs for labor
and delivery and duxing  the 60day period after bii

A third reason for omitting state indigent cart costs tiom the study is that
some of the state programs that provide 6nancial assistance at and after
birth exist precisely because of problems related to the pregnancy and
birth. For example, in many states, Programs for Children with Special
Health Needs reimburse providers for sewi- rendered to children born
with serious health needs. 7Iws,  in order to be a participant in such a
prqram,  the newborn is by definition a high-coat birth, aad it is of little
interest to examine the c&cts  of the WIC program on program costs. If
any analysis of such programs were to be undertaken, it would likely focus
on the effect of the WIG program on the likelihood of receiving any
benefits at a& rather than on the coats received once in the prow
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IIL DESCRIPTION OF THE DATA AND THE
CHA%I-CS  OF WIG  PARTICfPANTS  AND
NONPARTICIPANTS

One of the key analytic challenges in awi&g the win@ in Medicaid
costs  from prenatal WIG participation was to construct an analysis
database that contained information on Medicaid costs from birth to 60
days after birth and on WIC participation. This chapter provides  an
overview of the data used to examine the relationship between Medicaid
costs and prenatal WIC participation. The Grst  section descrii the
WIG/Medicaid  database, and the and section provides descriptive
pro&s  of WIG participants and nonparticipants in each of the 6ve study
States.

A OVERVIEW OF THE WICMEDICAID  DATABASE

The database d&g@ for this study serw bur major purposes: (1) to
identify  the newborns of mothers who ra&c Medicaid, and women with
Medicaid &itns  for labor and d&very  in a specikd time period, (2) to
provide information on Medicaid costs  kom birth to 60 days after birth,
(3) to determine whether the mother participated in the WIC program
while she was pregnant, and (4) to provide  descriptive  information on the
characteristic8 of WIG participants and nonparticipants. The data soufccs
in&de  the Medicaid paid claims and eligiiility Bles,  the WIC program
files,andthcVitalRecordsfitsa Eachoftheaeisdiscwedintum,
followed by a brief discussion of how the data were combined for
anawdPw==’

Medicaid  Data Medicaid e&iii&y  and paid claims &a served two purposes: (1) to
identify Medicaid-covered births, and (2) to provide data on Medicaid
costs for the analysis. Ihe anaIysis sample inchades  & Medicaid-covered
births that occur& in 1987 in Florida, Minnesota, North Carolina and
South Carol& and those in the 6rst six months of 1988 in Texas.
Women and newborns who partkipate  in health maintenance
organizations (HMOs)  were not inckied in the ar~alysis,~ since Medicaid

‘vohlme 2 of this rcport will  contain a more detailed description of the
state data systems used to construct the database.

tie exclusion of HMO enrollees ikom the study a&c% only the analysis
for Florida and Minnesota, since no HMO participation by Medicaid
recipients oaws in North Carolina, South cluolina,  or Texas. The
percentage of all h4cdicaid  recipients enroUai  in prepaid hcaltb plans in
1987 was approximately 5 percent in Florida and 9 percent in Minnesota
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pays a flat monthly capitation  fee to HMOs  that covers  all acute-e
services  for enrollees, rather than a fee based on individual services
rendered. Thus, while WIG participation may influence the cost of
providing birth-related care to an HMO enrollee, it will not have any
short-term effect on the cost of such care to Medicaid. Therefore,
prenatal WIC participation will not affect Medicaid costs for HMO
enrollees.

The choice of 1987 as the study period represents a balance between the
competing objectives of (1) selecting the most recent year possible in
order to observe a period when at least some of the recentiy  enacted
Medicaid expansions were in effect and (2) selecting a period of time by
which all Medicaid claims for the study subjects wore fully processed  and
Enaiizcd  in time to construct the data file and perform the analysis for this
study, which was mid-1989.  The year 1987 was selected as a study period
that would maximiz the availability of a complete claims history for each
birth in the study sample.

Texasisthesolecxceptiontousingeakndarycar1987.  InTexas,the
study is based on all Medicaid births that oamred  during the period from
January 1988 through June 1988, since the data necusary  to identify WIG
prenatal participants were not availabk for births in an earlier period
While the risk of missing Medicaid claims that were not Gnalizd  by the
date on which the extract was created is somewhat greater, Texas appears
to process most claims relatively promptly. Fur&et-more,  because the
Texas Medicaid program paid for just 30 days of inpatient services during
that period, the risk of missing long-term hospitalizations by using the
later period is much lower in Texas than it would be in many other states.

As mandated, the Medicaid costs cramined in this study include
reimbursements from birth to 60 days after birth. Although constructed
for the database, prenatal Medicaid costs were not included in the analysis
summarized in this report.  In addition, because of the widespread use of
global billing by physicians for comprehensive prenatal care and delivery
services combined, all physician claims for prenatal care and delivery were
included in the prenatal period. For setvices  that started  within the 60.
day period after birth but extended bqond the 60day period, the

-

-
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Medicaid reimbursements were prorated according to the proportion of
the service period that occurred within the 60-day  postpartum period.3

Data from the states’ WIC data systems were used to determine whether
a mother identified by the Medicaid files was receiving WIC benefits while
she was pregnant. In this study, a woman was considered a prenatal WIC
participant if she redeemed any food instrument during the nine months
prior to birth or, for states that did not provide redemption data, if she
had a WIC certification date.sometime during the nine months prior to
birth. Alternative definitions of prenatal WIC participation that account
for the point in a woman’s pregnancy at which she was certified for the
WIC program were also considered, and results based on these alternative
definitions  will be discussed in Volume 2 of this report.

The cost of providing the WIC food packages to pregnant women was
also derived from the WIC files. WIC program costs are equal to the cost
of the food packages provided to each participant plus an estimate of the
administrative and nutrition education expenses per participant. However,
the type of data on food package costs varied across the states. Florida,
Minnesota, and North Carolina provided data on the actual value of food
instruments redeemed during pregnancy for each of the prenatal WIG
participants. In these three states, the estimate of the food supplement
for each prenatal WIC participant was obtained from summing the values
of the redeemed food instruments from the pregnancy certification date
to six weeks after the birth of the child.

South Carolina provided data only on the number of food instruments
issued during pregnancy and up to 6 weeks postpartum, and Texas
provided data only on the date of certification for each pregnant women,
from which the months of prenatal WIC participation was estimated.
Thus, for both South Carolina and Texas, the cost of the WIG food
supplements was estimated on the basis of the months of participation
during pregnancy multiplied by (1) the average value of the monthly food
package (available from state data) and (2) the average proportion of
food instruments that are redeemed (from state data).

3Volume  2 of this report will present findings from an analysis in which
the total reimbursements for Medicaid claims that extend beyond the 60-
day period after birth are included in the Medicaid cost variable, rather
than being prorated.
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Vital Records

The estimate of u WIC costs per prenatal WIG participant entailed
adding an adjustment for administrative and nutrition education expenses
to the costs of the WIG food supplements. This adjustment was obtained
from state data on total WIG food costs and total administrative and
nutrition education costs. The ratio of administrative and nutrition
education expenses to total WIG food costs was multiplied by the average
food supplement cost per prenatal participant to calculate estimated
administrative and nutrition education expenses per participant. Total
WC costs per prenatal WIG participant were the sum of the food
package costs and administrative and nutrition education expenses4

Vital Records data files  provided information on the characteristics of
Medicaid mothers and newborns. These data Eles are maintained at the
state level by Bureaus of Vital Records, which are responsrble  for
overseeing the collection of information on births, deaths, marriages, and
divorces. The following data were available from the Vital Records files:

l Data on the sex, number, duration of gestation, and birthweight of
newborns

l Data on the age, race, ethnic@,  education, and marital status of
mothers

l Data on the number of previous live births, number of previous
pregnancy terminations, and indicators of prenatal care

Combining To conduct the analysis of the Medicaid eost savings due to WIG
Measures of participation, the data on Medicaid costs, WC participation and costs, the
Medicaid Costs, characteristics of Medicaid mothers, and birth outcomes were combined
WIG  Particination for each Medicaid-covered birth Specifically, for each Medicaid birth in
and Costs. and the study period, the analysis file contained the following information: the
Maternal and Medicaid costs of the newborn, the Medicaid costs of the mother, the
Newborn birth outcomes (birthweight and gestational age) of the newborn, the
Characteristics demographic and prenatal care characteristics of mothers, whether the

?f’he measure of WIG costs includes federal costs only and does not
include any in-kind or other subsidies to the WIG program provided by
the states.

-

-

-
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mother participated in the WIC program during pregnancy, and either the
months of participation or the value of redeemed food instruments.s

This brief description of combining the data on Medicaid costs, WIC
participation and costs, and maternal and newborn characteristics
camouflages  the actual complexity of the file construction process.
Variations in the data qstems  a- the states and the sheer volume of
records that were pmcessed  (for c~~ample,  millions  of Medicaid claims)
represent one level of complexity. In additioq  the identifyiDs  information
on individuals from the various &ate data files made it diEcult to
determine unambiguously whether, for example, a pemon  on the Medicaid
6le was the same  individual as the one who appeared on the Vital
Records file. Due to the lack of unambiius  identi@ing  data, multiple
iterations of the file construction procur were necessary.

The ability to combine the mea8ura  of Me&aid co6& WC participation,
and mother and newborn charact&tiu  for each birth depended on both
the effectiveness  of the linking algorithms and a number of other factors.
In particular, valid ckcumrtances  ex&t  under which some data were
missing yet the Medicaid birth was still  retained for the study. Most
notabiy,  data on WIC ccxta were not available for those Medicaid births
to women who were  not WIG participants. Newborn Medicaid costs were
missing if the newborn did not have its Medicaid eligibility established
separately from the mother. The mother’s Medicaid costs were missing
if on& the newborn was Medicaid4igiile.

However, some incomplete records were dropped from the analysis
sample. Outof-state  births and adoptions may mean that birth certikates
were not available, and data entry errors may have resulted in unmatched
Medicaidbirths. Ingeneral,Medicaidrecordsthatwerenotlinkedtothe
vital records birth 6le were omiW from the ana@& due to the absence
of important maternal information and newborn characteristics from  the
birth certificates.  Descriptive analyses  of the Medicaid bii that could
not be linked successfully  to the Vital Records 6les were conducted and
the Wings did not indicate any qatematic  diEerence  in average Medicaid
costs between analysis  6le obae~tions (those linked to the Vital Records
birth 6le)  and those observations excluded from  the final analysis file.

fvolume2ofthirreportwilldernibein&~thepraeesrbywhichthe
Medicaid, WIG, and Vital Records data were linked.
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Table IILl presents some summary data on the number of Medicaid
mothers and newborns in each of the 6ve study states. Florida and Texas
had the largest number of Medicaid mothers and nerns,  while
Minnesota  and South Carolina had the smallest6  With the exception of
South Carolina, the Medicaid mothers who were included in the Gnal
analysis ranged from  nearly 94 percent to 97 percent of ah Medicaid
mothers, while the Medicaid newborns included in the Enal analysis were
between 97 and 98 percent of all Medicaid newborns. The percentages
for South Carolina were lower than for the other states for two reasons:
(1) birth certikates  for outof-state residents who gave birth in South
Carolina were not available, so that Medicaid births to out-of-state
residents could not be matched to a birth record;  and (2) less identifying
information from the Medicaid 6les  was available in South Carolina
relative to the other four statea

Overa& the WICfMedicaid  tkdysis clatabw includes nearly 105,ooO
Medicaid birtha’ The proportion of these births occur@  to WIC
participants varied considerably acrc8s the study states, ranging from
nearly ondalfof  the Medicaid birth in Tuas to almoat threequarters
of the Medicaid births in South Carolinr~  (See Table IILL) Average
Medicaid coats from birth to 60 days after birth for newborns were
available only for North Carolina and Texas, and were similar in

‘%be number of Medicaid mothers and newborns &XII  Florida was greater
than from  Texas because the study period in Texas was only six months.
On an annual basis, Texas had the greatest number of Medicaid births  of
the study states.

‘Medicaid births include all birth events. Birth events are defied as one
of the following three possrbilities:  (1) a Medicaid mother/newborn pair
matched to a newborn birth certikate, (2) a Medicaid newborn (no
Medicaid mother identified) matched to a newborn  birth certificate;  and
(3) a Medicaid mother (no Medicaid newborn identified)  matched to a
newborn birth certikate. -
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TABLE III.1

NUMBER OF MEDICAID MCYI’HERS  AND NEWBORNS

Au &dicaid Mothers
I&&aid Mothers Iduded in the
w

Pcsccnt  of AU Medicaid Mothen

North S0Utl.l
FlOlidll Mi-ta caroIilla Carolina TeKaS

3&%7 10,842 19,721 11,671 24,475
32#033 10,450 18501 10,462 23,534

97.1 96 %.4% 93.8% 89.6 % 96.2 96

AUMCdiUhidNeWbO~
Medicaid Ncwboms Inchdcd  in the
w

Puce& of AU Wdicaid Newhorns

s= 10313 14450 l&781 25,767
25,873 10,153 l&o91 11358 =WJ

97.0 % 985% 98.1% 88.9% 97.4 %

SOURCE WIUMulicaid  databaac for Florida, Minnesota,  North CaroIina, South Cadina, and Tecas.

-tions im$~IaI in the analysis are those Medicaid mothem  or newborns that were matched with a Vital Records birth certi6cate.
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TABLE IIL2

DESCRIPTIVE DATA ON h4EDICA.ID BIRTH5  NUMBER OF BIRTHS,
AVERAGE MEDICAID COSTS, AND BIRTHWEIGHT

Medicaid Births
To WIC Participants
To Nonparticipants
Petcent  WIC Participants

Average Medicaid Ck&
Newbornr
Newborns  and Mothers

North south
Florida MiMCSOtJN carolina camlina TcrraS

3sgS8 11392 20,441 11,641 2S.472
20,476 7,977 14,039 8s43 l&180
15,082 3,615 6,402 3,098 13m

57.6 96 68.8% 687% 73.4 % 47.8 %

t& f3.Z
$1,733
$2743 $c+

$1,867
$3,248

SOURCEi  WIc(Madicaid  database for Florida, Minnesota, North CnroW,  South Csrolina,  and Taas.

NOTE Medicaid  births  iuzlude  aII  Medicaid mothers and newborns that were matched with a VitaI  Rcconls birth certificate.

l I.&xks Medicaid costs  fkxn birth to 60 days after bii Bii with corb s $2W are cxcIuded.

tiludcs ho6pitaI  co&s  only.

‘Birthweight  of less than &SO0  grams (5.5 pounds).
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magnitude ($1,733 and $1,967, re~pcctively).~  In contrast, the average
Medicaid costs for mothers and newborns showed greater variation across
the states, ranging from a low of $2433 in South Carolina (hospital costs
only) to $3,822 in Minnesota Birth outcome data indicate that the
average birthweiit of Medicaid newborns in the study states was around
seven pounds (3,190 grams), and approximately 11.5 percent of the
Medicaid newborns were  low birthwe@  (a birthweight of less than 2,!500
grams, or $5 pounds). The average birthweight of Medicaid newborns
ranged from 3,103 grams (6.83 pounds) in South Carolina to 3,295 grams
(7s pounds) in Minnesota. The percentage of low birthweight newborns
was highest in North  Carolina and South Carolina (128 and 129 percent,
respcctive~)  and lowest in Mitmc~ta (8.6 percent).

Forthepurposcaofthisstudy,itisimportanttorcalizcthatthestudy
population consisted  of a very low-income group of women and that the
sociocconomic-licsofthestudypopulationsinfivestatcswere
not comparable during the study period. At the two uttrcmm Minnesota
~coveringpregnantwomen~~~wereupto88perctntof
the poverty level ($7,969 for a family of tke), whereas Texas was
covetkg  only pregnant women whose incomes were  up to 33 percent of
thepovcrtylcvcl(Q%8forafamiiyofthrcc).  InFlorida,North
Carolina, and South Carolina, income eligibility changed &om below 50
percentofthepovertylevelinthe~tquartersofthestu~yearto1oO
percent of the poverty level in the ‘last quarter of the year. However,
because eligibility expansions tppicalry require a considerable start-up
period,  the full impact of this change may not have been felt until 1988.
Thus, the Medicaid mothers and newborns in this study were  very poor
with incomes well below the WIG income eligibility limit of 185 percent
of poverty. The d%ferenccs  in Medicaid income eligibility across the
states during the study period may have a sign&ant effect on the study
6ndings and must be cons&red  when the implications of the analysis

BNortbCsrolinraaadTGBIWMCthto~twos~s~~inwhich
newborns automatically received their own Medicaid number, and claims
for all newborns appeared under their own number. In the remaining
study states, claims for normal healthy newborns often appeared under the
claims for the mother, and it was not possible to distinguish the newborn’s
Medicaid costs from the mother’s Medicaid cc#ta In addition, in South
Carob it was not possible to separate physician claims for the prenatal
period from claims for the 6Oday  postpartum period,  thus, only hospital
costs are considered in South Carolina.
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findings are assessed within the context of current incame  eligibility
standards.

B. THE CHARACTERISTICS OF WIC PARTICIPANT AND
NONPARTICIPANT MEDICAID MOTHERS

The major analytic challenge to this study was to develop an accurate
measure of the Medicaid costs that would have been incurred by WIC
participants had they not participated in the WIC program. To meet this
challenge, the data descrii  above were used to compare the Medicaid
costs of WIC participants with those of nonparticipants. However, WIC
participants may differ from nonparticipants in terms of other factors that
may also influence Medicaid costs, and it is necessary to identify and
adjust for these differences in order to obtain an accurate estimate of the
effects of prenatal WIC participation. This section presents descriptive
data on the available demographic and prenatal care characteristics of
Medicaid+ible  WIC participants and nonparticipants.

. . .

The age distnlution of Medicaidcligille  WIC participants and
nonparticipants in the Eve study states did not differ  greatly. As shown
in Table III.3, mean age of the women in the study varied from 22 in
North Carolina and South Carolina to 24 in Minnesota, with
approximately two-thirds or more of the women in all states between the
ages of 20 and 34. Minnesota had the smallest proportion of women
under 18 (8 percent of both Medicaidcligible WIG participants and
nonparticipants), while other states had higher proportions of these
younger women (between 10 and 15 percent).

The racial composition of Medicaid-eligible WIC participants and
nonparticipants varied somewhat within states, perhaps reflecting
differences in WIC outreach or racial/cultural preferences for the use of
health care and publicly funded healtlxare  programs. White women
consistently comprised a smaller proportion of WIC participants than
nonparticipants. This difference was particularly pronounced in North
Carolina and Texas. In North Carolina, white women comprised 40
percent of nonparticipants but only 35 percent of WIC participants, while
in Texas white women comprised 28 percent  of nonparticipants and 17
percent of WIC participants. Even in Minnesota, in which the majority
of both WIC participants and nonparticipants were white, 80 percent of
nonparticipants and 74 percent of WIC participants were white.

-

4

-

-
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TABLENI.3

DEMOORAPHlC CHARAclwlST’l~  OFMEDlCXlD  MUlWERS
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The racial composition of the Medicaid populations varied considerably
across the study states. Minnesota had the greatest proportion of white
women and roughly equal proportions of black., Native American,and
Asian women (though 9 percent of WIC participants were Asian,
compared with 3 percent nonparticipants). Texas contained a smaller
proportion of white women and a higher proportion of Hispanic women
@rinMly  Mexican), particularly among WIC participants (52 percent of
participants versus 37 percent of nonparticipants were Hispanic). In
Texas, black women comprised just over a quarter of WIG  participants
and nonparticipants: 27 percent and 29 percent, respectively. In Florida,
equal proportions of WIC participants and nonparticipants were either
white or black (approximately 45 percent) and the remaining 10 percent
of each group were Hispanic North Carolina and South Carolina were
predominantly black. In North Carolina, 65 percent of the WIC
participants were black compared with 60 percent of nonparticipants,
while in South Carolina 75 percent of WIC participants were black,
compared with 73 percent of nonparticipanta

--

_

-

-
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Some differences  in the marital status of WIC participants and
nonparticipants were also obae& in Minnesota  and Texas, but not in
Florida, North Carolina, or South Carolina. In h&nncrota,  55 percent of
WIG participants and 63 percent of nonparticipants were married, while
in Texas 50 percent of WC participants and 45 percent of nonparticipants
were married.  However, in Florida, North Carolina, and South Carolina,
approximately on&third  of both WIC participants and nonparticipants
were marriad

-

_

-4

In the four states for which information on the educational level of the
mother was available from  birth certi6cates  (every state but Texas), the
average number of years of school completed was 11. However, in each
state, a larger proportion of WIC participants than nonparticipants had
not reached high school, and a smaller proportion of WIC participants
than nonparticipants had an education beyond high schooL

-

-
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In contrast to fairly minor differences in demographic characteristics,
differences in the adquacy  of prenatal care for WIG program participants
and nonparticipants are more striking.9  In all five states, Medicaid
mothers who did not participate in the WE program were approximately
two to three times as likely to have received inadequate prenatal care as
WIC participants. (See Table 311.4.) Overall, 9.6 percent of the WIC
participants in the five study statea received inadequate levels of prenatal
care, in contrast to 22.4 percent of nonparticipants. WIG participants in
all five states also had, on average, one to two more prenatal visits than
nonparticipants. The number of prenatal care visits ranged from 8.9 to
11.2 for WC participants as compared with from 7.1 to 9.2 for
nonparticipants. WIG participants were also more likely to have had any
prenatal care than nonparticipants. These  findings are not surprising
since access to prenatal care for low-income women and WIC program
participation are linked in many states. However, this finding  has
important implications for the analysis of Medicaid cost savings since it is
important to distinguish between the effects of WIC participations and the
effects of the adequacy of prenatal care on Medicaid costs.

Large differences in the adequacy  of prenatal care are also observed
across the study states. Medicaid births to WIG participants receiving
inadequate care ranged from roughly 5 percent in North Carolina to 14
percent in Texas, and births to nonparticipants receiving inadequate care
ranged from nearly 15 percent in Minnesota to 28 percent in South
Carolina. Both North Carolina and Minnesota had relatively high
proportions of Medicaid mothers receiving adquate prenatal care and low

vhade quacy of prenatal care was measured with a modifkd  Kessner
Index used by the National Center for Health Statistics. The Kessner
Index combines information on the timing of entry into prenatal care with
the number of visits recorded and the length of the pregnanq gestation.
Thus, for exaniple,  for a full-term pregnancy, adequate prenatal care is
defined as nine or more visits, with the 6rst visit occurring during the first
trimester of pregnancy, and inadquate care is defined  as four or fewer
visits. Intermediate care for a full-term pregnancy encompasses all levels
of prenatal care in between the two extremes. Adquate prenatal care for
preterm births (births of less than 37 weeks of gestational age) requires
a decreasing number of visits as the length of the gestation  decry.
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PRENATAL CARE CHARACI.RRlSTl~  OF MEDICAID MW’HERS
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proportions receivinrOinadquate  care, while the opposite is true for South
Carolina and Texas.

c. SUMMARY
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The data used for the analysis of the savings in Medicaid costs from birth
to 60 days after birth resulting from prenatal WIG participation includes
almost 105,000 Medicaid births, representing all Medicaid-covered births
in 1987 in Florida, Minnesota, North Carolina, and South Carolina and in
the first  six months of 1988 in Texas. The percentage of these births that
were to women who participated in the WIC program during pregnancy
ranged from 47.8 percent in Texas to 73.4 percent in South Carolina, with
intermediate values for Florida, Minnesota, and North Carolina.

The demographic characteristics of Medicaid mothers varied considerably
across the five study states, but the differences between WIG participants
and nonparticipants in any particular state were less marked. The most
striking differences arise between Minnesota and the other four states;
Minnesota contained a significantly lower percentage of young teenage
Medicaid mothers and much higher percentages of married and white
Medicaid mothers than the other four states. Texas and Florida were the
only two study states with significant Hispanic populations, but the
proportion of Hispanic mothers in Texas was much greater than in
Florida. Within any particular state, MedicaidcQible  WIG  participants
and nonparticipants generally had similar age, educational, and marital-
status characteristics (with some small exceptions), but racial and ethnic
differences occurred in Minnesota and Texas. In Minnesota, Medicaid-
eligible WIG  participants included a greater proportion of Asians than did
nonparticipants. In Texas, Medicaid-eligible WIC participants were
considerably more likely to be Hispanic than were nonparticipants.

In all five stat& Medicaid-eligible WIC participants were noticeably more
likely than nonparticipants to have received adequate  prenatal care and
less likely to have received inadequate prenatal care. This finding has
important implications for analyzing the relationship between Medicaid
costs and prenatal WIG participation. That is, since both the adequacy of

‘@Due to the relatively high proportion of Medicaid mothers in Minnesota
for whom the adquacy of prenatal care was unknown, the Minnesota
data should be interpreted carefully.
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prenatal care and prenatal WIG participation may influence Medicaid
costs, it is critical to be able to isolate the savings in Medicaid costs due
to prenatal WIG participation from the savings attributable to the
adequacy of prenatal care.

-
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IV. THE EFFECTS OF PRENATAL WIC PARTICIPATION ON
MEDICAID COSTS AND BIRTH OUTCOMES

This chapter provides estimates of the effects of prenatal WIG
participation on the savings in Medicaid costs from birth to 60 days after
birth and on birth outcome measures. It begins with a brief discussion of
the methodology and continues with a discussion of the main results of
the analysis. Based on the Medicaid cost savings associated with prenatal
WIC participation and data on WIG costs, benefit-cost ratios are
presented to show the estimated savings in Medicaid costs per dollar spent
on the prenatal component of the WIG  program.

The results of the analysis show considerable Medicaid cost savings for
prenatal WC participants. For newborns and mothers, the estimated
savings in Medicaid reimbursements from birth to 60 days after birth range
from $277 in Minnesota to $598 in North Carolina. The associated
benefit-cost ratios range from 1.77 in Florida to 3.13 in North Carolina,
indicating that for every dollar spent on the prenatal WIC program, the

. associated savirtgs in Medicaid costs for newborns and mothers during the
Erst 60 days after birth are between $1.77 (Florida) and S3.13 (North
Carolina). For newborns only, the estimated savings in Medicaid costs
&om birth through 60 days are S744 in North Carolina and 3573 in Texas,
with associated benefit-cost ratios of 3.99 and 2.84, respectively.

The savings in Medicaid costs due to prenatal WIC participation are
supported by the findings from the analysis of birth outcomes. Increased
newborn birthweight is associated with prenatal WIC participation by
Medicaid recipients in all five states, with estimates ranging from an
increase in birthweight of 51 grams in Minnesota to 117 grams in North
Carolina. The probabilities of having a low-birthweight newborn or a
preterm birth are also lower for Medicaid-eligible WIG participants than
for nonparticipants.

A METHODOLOGY

Data from the constructed WE/Medicaid databases in Florida, Minnesota,
North Carolina, South Carolina, and Texas were used to assess the savings
in Medicaid costs from birth to 60 days after birth and to examine
differences in birth outcomes due to prenatal participation in the WIG
program. These databases include all Medicaid-covered births in 1987
(the first six months of 1988 in Texas) and contain information on
Medicaid costs, WIC participation and costs, birthweight and other
measures of pregnancy outcomes, the adequacy of prenatal care, and
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maternal demographic characteristics, such as age, race, education, marital
status, and number of previous live births and pregnancy terminations.

The basic analytic approach for measuring the savings in Medicaid costs
and differencts  in birth outcomes attributable to the WIG  program was
to compare the Medicaid costs and birth outcomes of WIC participants
with the Medicaid costs and birth outcomes of a comparison group. The
comparison group used in this study consists of a group of Medicaid
mothers, and their newborns, who did not participate in the WIC program
during their pregnancy (nonparticipants).’ Such a comparison group was
critical for providing information on what the Medicaid costs and birth
outcomes for WIG participants would have been had the WIG program
not existed.

One potential problem with this comparison-group approach is that both
the observed and the unobserved characteristics of WIC participants may
differ from those of comparison women who do not participate in the
WIG program. Thus, the key analytic issue in assessing the savings in
Medicaid costs is how to isolate the effects of prenatal WIG participation
on Medicaid costs from the effects of other characteristics.

The methodological approach of this study was to use multiple regression
analysis to control for the measured differences between WIG  participants
and nonparticipants. Regression analysis provided estimates of the effects
of the WIG program that are independent of other measured
characteristics that also affect savings in Medicaid costs  for mothers and
newborns. For example, if Medicaid reimbursements from birth to 60 days
after birth were lower for women who received adequate prenatal care,
and if WIC participants were more likely than nonparticipants to receive
adequate prenatal care, then a simple comparison of Medicaid

‘This approach was used by Wayne Schramm at the Missouri Center for
Health Statistics to estimate the effects of prenatal participation in the
MC program on Medicaid costs in Missouri (Schramm, 1985,1986,  and
1989). Schramm  estimated benefit-cost ratios for prenatal WIG
participation in the state of Missouri at three points in time--1980, 1982,
and 1985-86. In all three studies, the results indicated that significant
savings in Medicaid costs were associated with prenatal WIC participation,
although all the estimated benefit-cost ratios were less than 1.0, suggesting
that the estimated savings in Medicaid costs in Missouri were less than the
costs of providing prenatal WIC benefits.

L
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reimbursements for WIG  participants with those for nonparticipants would
overstate the true effect of WC participation, since some of the
difference can be attributed to the adequacy of prenatal care. However,
multiple regression analysis provides estimates of the relationship between
Medicaid reimbursements and WIG  participation that isolate the effects
of WIG participation from the effects of adquate prenatal care.’  The
fact that multiple regression analysis can adjust for measured differences
in individual characteristics, thereby more closely identifying the actual
effects of prenatal WIG participation, makes it a powerful analysis tool.

However, estimating the effects of the WIG program can be complicated
considerably if unobserved or unmeasured differences between WIG
participants and nonparticipants also influence pregnancy outcomes and
Medicaid costs. For example, relative to other eligible women who do not
participate in the WIC program, WIG participants may have a better
understanding of the availability of and types of benefits provided by the
social aetice delivery system.  Such differences might lead to favorable
pregnancy outcomes, and thus to lower Medicaid costs, even in the
absence of the WIG program. Because this type of difference is largely
unmeasured, particularly with the type of data available for this study, it
is very difficult to isolate the effects of WIG participation from those of
pre-existing differences on Medicaid costs. This issue will be discussed in
detail in Volume 2 of this report.

The statistical analysis of the savings in Medicaid costs focused on
maternal and newborn reimbursements from birth to 60 days after birth.
In addition to prenatal WIG participation, the following characteristics
were assumed to be important predictors of Medicaid cost savings: the
sex of the newborn, multiple births, mother’s age, mother’s race/ethnic@,
the adequacy of prenatal care, marital status, the number of previous live
births, the number of previous pregnancy terminations, mother’s

?his is true only if prenatal participation and the adquacy of prenatal
care are not perfectly correlated. If prenatal WIC participants and
women who receive adequate prenatal care are the exact same group of
women, then perfect multi&linearity exists and multiple regression
analysis is not able to separate the effects of the adequacy of prenatal
care and prenatal WIG participation. In this study, although prenatal
adquacy and prenatal WIG participation are correlated, the correlation
is not perfect (the correlation coefficients range from .13 to .16) and
perfect or severe multicollinearity is not a problem.
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education, and whether the county of residence is urban or rural.
Descriptive data on most of these characteristics were presented and
discussed earlier in Chapter III.

B. ‘IKE RESULTS OF THE ANALYSIS OF MEDICAXD COSTS
FROM BIRTH TO 60 DAYS AFIZR BIRTH

The principal finding from the analysis of Medicaid costs is that prenatal
WIG participation is associated with substantial savings in Medicaid costs
during the first 60 days after birth. In all five states, average predicted
Medicaid costs from birth to 60 days after birth for women who did not
participate in the WIG  program exceeded predicted Medicaid costs for
women who did participate, as shown in Figures IV.1 and IV.2.3 The
difference between the predicted Medicaid costs with and without the
WC program are the regression estimates of the Medicaid cost savings,

. which are presented in Table IV.1.’  Prenatal participation in the WIG
program is associated with reductions in Medicaid costs for mothers and
newborns combined that ranged from $277 in Minnesota to $598 in North:- Carolina, with intermediate values of $347, $493, and $565 for Florida,
Texas, and South Carolina (hospitai  costs only), respectively.

In North Carolina and Texas (the only two states in which maternal and
newborn Medicaid costs could be separated), the estimated savings in
newborn Medicaid costs due to prenatal WIG participation were even
greater than the estimated savings in combined maternal and newborn
Medicaid costs. Specifically, estimated savings in newborn Medicaid costs
from birth through 60 days were $744 in North Carolina and $573 in

3Predicted  Medicad costs are the regression-adjusted mean values ofi
Medicaid costs under two scenarios: (1) all births were to WIG
participants; and (2) all  births were to nonparticipants.

‘Complete sets of regression estimates of the determinants of Medicaid
costs, including the effects of the individual characteristics described
above, are presented in Appendix Tables Al through A5 With the
exception of the estimates for Minnesota, all the estimates presented in
Table IV.1 differ statistically from xero at the .Ol  level of significance
(two-tailed test), and the estimate for Minnesota differs statistically from
2ero at the .07 level of significance (two-tailed test) and is statistically
greater than zero at the -03 level of significance (one-tailed test).
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FIGURE IV.1

PREDICTED MEDICAID COSTS FROM
BIRTH TO 60 DAYS AFTER BIRTH,
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FlGURE IV.2

PREDICTED MEDICAID COSTS
FROM BIRTH TO 60 DAYS AFTER BIRTH,
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TABE IV.1

SAVINGS IN MEDICAID COSTS FROM BIRTH TO 60 DAYS AFER BIRTH ASSOCIATED
WITH PRENATAL PARTICIPATION IN THE WIG PROGRAM

Florida

Newborns and Mothers

Ib¶hLUeSOta

Newborns and Mothers

North Carolina

NewbornS
Newborns and Mothers

south CmQlillab

Newborns and Mothers

TcXaS

Newborns
Newborns and Mothers

Average Medicaid Costs

With WIG Without WIG
Program program

SW1 SW=

$3,733 $4,010

31,425 $2169
ss395 a993

$2388 S&853

$1567 35140
ss991 53,484

Estimated
Savings in
Medicaid

costs*

$347

$277

$744
$598

SS6S

$573
$493

SOURCE: WWMcdicaid  database for Florida, Minnesota,  North Car&m, South Carolina, and
TexaS.

NOTE Medicaid costs are km birth to 60 days after bii Complete sets of regression estimates
are presented in Appemik  A and in Volume 2 of this report.

‘AlI estimated savings in Medicaid costs are statistically sign&ant  at the .Ol level  (two-t&d test),
except in Minnesota where the estimate is statiaticaIly  rignikant  at the .07 level  (two-tailed test)
and at the .03 level (one-tailed test).

bMcdicaid costs refer to hospital msts only.
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Texas. This finding reflects two phenomena: (1) high health care costs
after birth are usually associated with highcost newborns rather than
mothers; and (2) some very high-cost newborns, whose mothers were not
Medicaid-eligible during pregnancy, become eligible for Medicaid due to
their high costs.

The benefit-cost ratios presented in Table IV.2 show the e&mated  savings
in Medicaid costs per dollar of WIG program costs-the mst of the WC
supplemental food benefits plus an adjustment for administrative and
nutrition education expenses. (See Chapter III for a discussion of WIG
program costs.) All benefit-cost estimates are greater than one, suggesting
that the WIG program is cost-effective, with the benefits of prenatal WIG
participation (that is, savings in Medicaid costs from birth to 60 days after
birth) exceeding the costs of providing benefits. For newborns and
mothers, these estimates vary across states, ranging from 1.77 in Florida
to 3.13 in North Carolina, with values of 1.83 for Minnesota and 2.44 for
both South Carolina and Texas. For newborns only, the benefitcost
estimates are 3.90 in North Carolina and 2.84 in Texas. Thus, for every
dollar spent on the prenatal WIG program, the associated savings in
Medicaid costs during the first 60 days after birth range from $1.77 to
$3.13 for newborns and mothers and from $2.84 to $3.90 for newborns
only?

‘These benefit-cost ratios are larger than those obtained by Schramm for
the state of Missouri (1985, 1986, and 1989). Among others, one
important difference between this study and the studies by Schramm is the
definition of Medicaid costs from birth to 60 days after birth. The
definition in this study includes reimbursements for all Medicaid claims
with am date of service at or before 60 days after birth, and claims that
extend beyond the 60-day  postpartum period are prorated according to
the proportion of the claim period that falis within the 60-day postpartum
period. The definition used in the Schramm studies includes
reimbusements  for all Medicaid claixns  with an end date of service at or
before the cutoff date (30 days in 1980, and 45 days in 1982 and 198586).
Thus, the definition of Medicaid costs in this study is more inclusive and
includes higher-cost births, particularly those with claims that extend
beyond the postpartum period. Yet a third definition of Medicaid costs
from birth through 60 days, and one that will be discussed in Volume 2,
includes all costs (i.e., no prorating) for claims with a start date of service
within 60 days of birth. Thus, the definition used forthcanalysis results
presented in this volume is in the middle between the more klusive and
less exclusive of the possible definitions of Medicaid costs from birth
through 60 days.

-

-

-
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TABLE IV.2

Newborns  and Mothers

Newborns and Mothers

Newborns -
Newborns and Mothers

Newborns and Mothers

Newborns
Newborns and Mothers

SOURCE WWh4edicaid database for Florida, Minnesota, North Carolina, South &o&n, and
TwraS.

‘Medicaid costs are from birth to 60 days after birth.

bAII estimates are statistically sign&ant at the .Ol level (two-taikd  test), accpt in Minnesota  where
the estimate  is statistically sign&ant at the .07 level  (two-tailed test)  aad at the .03 level (one-tailed
test).

CMedicaid  costs refer to hospital custs only.
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Two points must be considered when these results are interpreted. First,
the estimated savings in Medicaid costs from birth to 60 days after birth
that are associated with prenatal WIC participation are independent of
the effects of prenatal care on Medicaid costs. Table IV.3 presents
estimates of the separate effects of prenatal WIG participation and the
adequacy of prenatal care on the savings in Medicaid costs from birth to
60 days after birth. These estimates indicate that considerable Medicaid
cost savings during the 60-day  postpartum period were associated with
adequate or intermediate levels of prenatal care, ranging from $267 for
newborns and mothers in Florida to $1,005 for newborns and mothers in
Minnesota. Thus, for Medicaid-eligible women who both participate in
the WTC  program during pregnancy and receive adequate or intermediate
levels of prenatal care, the associated savings in Medicaid costs are
substantial.

The second important point is that the estimated savings in Medicaid costs
associated with prenatal WC participation are pot independent of any
unmeasured or unobserved differences between WXC participants and
nonparticipants that may also influence birth outcomes and Medicaid
costs. WIC participants are a self-selected group of women who may
choose to participate in the WIG program for underlying reasons that may
independently lead to lower Medicaid costs. For example, some pregnant
women may not participate in the WIG program because they lack access
to public health programs, which, may affect pregnancy outcomes. Thus,
the estimated savings in Medicaid costs related to WE participation may
overestimate the true savings, since, relative to nonparticipants, WIG
participants would have lower Medicaid costs even in the absence of the
WIG program. 6 The problem introduced by self-selection is rendered less
severe by the fact that (1) the adequacy of prenatal care is also likely to
be related to any such underlying differences between WIG  participants
and nonparticipants, and (2) the analysis was able to adjust the estimated
savings in Medicaid costs associated with prenatai participation for the
adequacy of care. However, the potential implications of the self-selection
issue should be kept in mind when the study results are interpreted and
generalized.

‘?onversely,  if the WIG program were successful at reaching high-risk,
low-income pregnant women, WIG participants may be more likely to
have higher-cost pregnancy outcomes than nonparticipants, and the
estimated savings presented in this chapter would underestimate the true
savings associated with prenatal WIG participation.

-

-

-

-
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TABLE IV.3

SAVINGS IN MEDICAID COST8 FROM BIRTH TO
60 DAYS AFIER  BIRTH: EFFECTS OF PRENATAL WIG

PARTICIPATION AND THE ADEQUACY OF PRENATAL CARE

Florida

Newborns and Mothers

MheSOtfJ

Newborns and Mothers

North Carolina

Newborns
Newborns and Mothers

South  Carolina

Newborns and Mothers

Texas

Newborns
Newborns and Mothers

Prenatal WIC Prenatal Care Was
Participation Intermediate or Adequatea

$347 S267

S277 s1,oos

$744 s593
S598 s415

S565 S623

s573 S610
$493 $362

SOURCE: WIG/Medicaid  database for Florida, Minnesota, North Carolina, and Texas.

NOTE: Complete sets of regression estimates are presented in Appendix A and in Volume 2 of this
report. All estimated effects of prenatal care are statistically significant at the .Ol level.
With the exception of Minnesota, the estimated effects of prenatal WIC participation are
statistically significant at the .Ol level (two-tailed test). In Minnesota, tbe estimated effect
of prenatal WIC participation is statistically significant at the .07 level (two-tailed test) and
at the .03 level (one-tailed test).

‘These  estimates are derived from a comparison of regression-adjusted mean values of Medicaid costs
for intermediate or adequate levels of prenatal care with regression-adjusted mean values of
Medicaid costs for inadquate levels of prenatal care.
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Other unmeasured differences between WIC participants and
nonparticipants may also influence the study findings. One issue
considered in the analysis concerns the timing of enrollment in the WIG
program. For the results presented in this report, a woman is considered
a prenatal WIC participant if she redeemed any food instruments during
the nine months prior to birth, or, for states with no redemption data, if
she had a certification date for the WIC program sometime during the
nine months prior to birth. Thus, WIC participants include some women
who enrolled very early during pregnancy and some women who enrolled
very late during pregnancy. For the very late WIC enrollees (e.g., after
36 weeks gestation) there is the potential for an overstatement of the
effects of WIC participation due to the fact that Medicaid costs for these
late WIC enrollees with longer gestational ages are being  compared to
costs for nonparticipants, some of whom had preterm births and did not
have the opportunity to enroll later as prenatal WIC participants. At the
opposite end of the spectrum, early WIC enrollees (e.g., enrollment in the
first trimester) may well include higher risk pregnancies that have higher
Medicaid costs.’ Thus, for early WIG enrollees, there is the potential for
an understatement of the effects of WIC participation, since Medicaid
wsts for the higher-risk early enrollees are also being compared to
nonparticipants who, as a group, are likely to have lower-risk pregnancies.
Both of these issues are discussed in the forthcoming Volume 2 of this
report.

-

-

-
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C. ‘IHE  RESULTS OF THE ANALYSIS OF BIRTH OUTCOMES

An analysis of the effects of prenatal WIG participation on birth outcomes
is important for understanding the possible sources of the Medicaid cost
savings discussed earlier. This section presents the results of an analysis
of the effects of prenatal WIG participation on four measures of birth
outcomes: birthweight, the incidence of low birthweight, gestational age,
and the incidence of preterm births.

-

‘Although the data available for this study do not allow a thorough
analysis of why this is true, discussions with state staff and analyses of
early WIC enrollees suggest that they exhibit the highest risk factors for
poor pregnancy outcomes. In addition, the WIC program actively targets
early prenatal enrollment by high-risk women. -

-
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Prenatal WC participation by Medicaid recipients is consistently
associated with increased birthweight and a lower incidence of low
birtbweigbt  (births of infants who weigh Iess  than 2,500 grams, or 5.5
pounds), as shown in Table lV.4. ‘Ibe average increase in birthweight
ranged from 51 grams in Minnesota to 73 and 77 grams in Florida and
Texas, to 113 and 117 grams in South Carolina and North Carolina,
respectively. Similarly, tbt reduction in tbc pemntage of women who
gave birth to low-birthweight newborns ranged from 2 percentage points
in Minnesota  to 5 percentage points in North Carolina and South
Carolina. (From 10 to 17 percent of nonparticipating Medicaid women
gave birth to low-birthweight babies.)

However, the most dramatic increase in birthweight for prenatal WIC
participants relative to nonparticipants occurred with the newborns of the
subsample of Medicaid women who had preterm births--births of infants
whose gestational age was less than 37 weeks. The average increase in
birthweight for this subsampIe  ranged from 138 grams in Minnesota to 259
grams--approximately half a pound-in Soutb Carolina, with intermediate
increases of 150, 165, and 238 grams in Florida, Texas, and North
Carolina, respectively. Thus, increases in birthweight for preterm births
to Medicaid-eligible WIG  participants relative to nonparticipants were  on
the order of 6 to 11 percent, compared with 2 to 4 percent for all births.
Consequently, increases in birthweight for f&term births were relatively
small--under 50 grams--in all five states.

In general, the pattern of the estimated effects of prenatal WIG
participation on birthweight are consistent with the explanation that
relatively heavier babies have relatively lower-cost births. The smallest
effects on birthweight and Medicaid cogts  were observed  in Minnesota,
while the largest effects for birtbweight and costs were observed in North
Carolina and South Carolina.

Prenatal WTC participation by Medicaid recipients is also associated with
a ‘lower incidence of preterm births and a longer gestational age. The
reduction in the percentage of women with preterm births ranged from 2
percentage points in Minnesota to 6 percentage points in Soutb Carolina.
Medicaid-eligible prenatal WIC participants also had longer gestations
than nonparticipants, ranging from between .2 weeks and .8 weeks longer
for Minnesota and North Carolina, respectively, with intermediate
estimates of .4 weeks for Florida and Texas, and .6 weeks for South
Carolina. These estimated gestational age effects should be interpreted
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with some caution, however, given the issue discussed previously
concerning early and Iate enrollees in the WIC program. In particular,
some WIG participants enroll very late during pregnancy, and the
gestational  age of the newborns of these late enroliee~  would have been
relatively high even had they not enrolled in the WC program.
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v. GENERALIZA’TION OF THE  STUDY ~.NDINGS

The results of this study indicate that prenatal participation in the WIG
program by Medicaid recipients improves birth outcomes and leads to
savings in Medicaid costs, However, given that the study is limited to five
states and is based on 1987 birth cohorts, two important questions must
still be resolved:

1. What inferences can be drawn from these state-specific results about
the nation as a whole?

2. How stable are these conclusions over time?

Analyzing the reasons for the different results in the five study states can
shed light on the first question. In addition to variations in the
accesslhility  and effectiveness of the WIG program, differences in birth
outcomes and health care costs are due to differences in (1) the
characteristics of the Medicaid population, and (2) program policies that
affect Medicaid reimbursement amounts. These  same factors affect the
extent to which the results of the study can be generalized. In addition,
major changes in both the WIC and the Medicaid programs have occurred
since 1987, and the increase of substancc  abuse is changing the nature of
perinatal risk factors. Consequently, the same study conducted with a
1990 Medicaid birth cohort might generate different findings.

This chapter explores the generalizability  of the study results. Section A
summarizes the major findihgs  presented in earlier chapters. Section B
discusses the feasibility of generalizing the results for all 1987 Medicaid
births, building on the insights gained from studying the reasons for
different outcomes in the study states. Section C reviews the
programmatic and risk-factor changes that may affect the long-term
stability of the results. The conclusions of the chapter are summarized in
Section D.

A MAJOR STUDY FINDINGS

The findings of the study in all five states indicate that prenatal
participation in the WC program by Medicaid recipients is associated with
higher birthweights, Ionger gestational ages, and reduced maternal and
newborn Medicaid costs in the 60-day  postpartum period. These results
occur after the effects of sociodemographic characteristics and the
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adequacy of prenatal care on birth outcomes and Medicaid costs are
adjusted for. However, not all the differences between participants and
nonparticipants that may affect birth outcomes and costs can be assessed.
In particular, the factors that affect (1) a pregnant woman’s decision to
seek prenatal care and/or to participate in the WIG  program, and (2) her
ability to obtain this care, have not been directly measured.

Full-term birthweight difftrences between Medicaid-eligible WIG
participants and nonparticipants were observed in all states, but were
much smaller  in magnitude than the overall birthweight differences. The
study fmdings  suggest that prenatal WIG participation by Medicaid
recipients has (1) a larger effect on the birthweights of preterm  infants
than on full-term infants, and (2) leads to lower prematurity rates.
Medicaid costs for mothers and newborns were also lower for WIG
participants than for nonparticipants, and benefit-cost ratios were greater
than  one in all five study states. ,In the two states in which mothers’ and
newborns’ costs could be separated, the estimated test savings for
newborns alone were greater than the cost savings for mothers and
newborns.

We the results from all five states led to the same overall conclusions,
significant differences in the magnitude of the measured differences arose.
The estimated effects of WIG participation by Medicaid recipients on
birthweight and gqtational  age were greatest in North Carolina and South
Carolina and least in Minnesota. These resuhs  are also reflected in the
estimated savings in Medicaid costs, although, unlike birth outcomes,

c Medicaid cost savings are not directly comparable across states. In the
study, costs are defined in terms of Medicaid-reimbursed amounts, which
may vary dramatically across states  because state program policies differ.
Major differences in the estimated benefit-cost ratios also exist; the ratio
is the highest in North Carolina and the lowest in Minnesota and Florida.
Again, however, interstate comparisons of benefit-cost ratios should be
made very cautiously, since program policies and the characteristics of the
WIG and Medicaid populations affect both the measured benefits and the
costs of WIG  participation regardless of changes in birth outcomes.

-

-

-

-

B. GENERALIZING THE STUDY RESUL7S  FOR 1987
MEDICAID BUUHS

Three factors contribute to the estimated differences in the impacts of the
WIC program in the study states: (1) socioeconomic and demographic
differences among Medicaid-eligible pregnant women; (2) differences in
public prenatal care systems for low-income women; and (3) differences
in Medicaid program policies that affezt reimbursement amounts. These
factors also affect the extent to which the study findings can be
generalized to all 1987 Medicaid births. In this section, the insights from
studying the posstble causes of outcome differences in the five study states
are used to assess the feasibility of generalizing the results of the study.

-

-
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Socioeconomic and demographic differences among Medicaid populations
affect the extent to which the study Endings can be generalized. The
results from the five states suggest that the effects of prenatal
participation in the WIG program are more pronounced in

- so&cconomicalIy  disadvantaged states with relatively large black
Populations and in states with relatively low Medicaid income eligibility
thresholds. However, the lack of a large, urban, industrial state in the

F- . study limits the conclusions that can be drawn about the impacts of the
program in states with large, predominantly urban, minority populations.
It is not clear whether the same benefits would be seen among inner-city
minority populations.

$ocioeconomic
ad

$ifferences

In 1987, the characteristics of the Medicaideligible  populations differed
considerably across the five study states. Medicaid-eligible pregnant
women in Minnesota were predominantly white and married, were
somewhat older, and appeared to be leas disadvantaged than those in the
other four states. In addition to maternal age, marital status, and
racial/ethnic differences, the Medicaid populations in the study states were
not comparable so&economically. In 1987, the poverty income threshold
for a family of three was $9,056; the Medicaid income eligibility thresholds
ranged from 33 percent of the poverty level in Texas to 88 percent of the
poverty  level in Minnesota. The other three states had income eligibility
thresholds between 40 and 50 percent of the poverty level. A priori, one
would expect that the benefits of program participation would be greatest
among the most severely disadvantaged women. This expectation is
consistent with the apparently smaller program impact in Minnesota.

c

P

eC

Pifferences  in
Public Prenatal
Care Svstems for
J.ow-Income
m

Tbc use of prenatal care by low-income women often depends on the
availability and accessibility  of public prenatal care. The accessibility of
public prenatal care may also affect participation in the WlC program.
Public prenatal care providers--such as local health departments--typically
also provide WIG  setvices,  thus facilitating the referral of pregnant women
to WIG  services. (All of the study states reported experiencing difficulties
in getting private physicians to refer pregnant women to the WIG
program.) Conversely, if a referral from a prenatal care provider is
required for WIG participation, bottlenecks in the public prenatal care
system may impede WIG participation.
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As described here, the availability and accessibility of public prenatal care
differed considerably across the five study states, as did the linkages
between WIG services and prenatal care.

l In Florida, North Carolina, and South Carolina, local health
departments are generally direct providers of prenatal care and WIC
se&es. Both Florida and South Carolina have subsidized prenatal
care available in almost every county. However, North Carolina has
been facing growing problems with the withdrawal of physicians from
public health clinics. In July 1988,12  North Carolina counties had no
public prenatal care available. According to state staff, constraints on
public prenatal care in North Carolina meant that pregnant women
experienced delays in enrolling in the WIC program.

l In contrast to the other three southern states, a mixed health-care
delivery system for low-income pregnant women exists in Texas. In the
more populous counties, local health departments provide prenatal
care. In smaller counties, either prenatal care services are administered
and funded by the State Health Department, or the State may contract
with private providers in these  counties. Despite these efforts, the
Texas Department of Health identified 55 counties that were in need
of prenatal care services, although, by 1988,  the state-funded Maternal
Improvement Health Insurance Act (MIHIA) program was providing
prenatal care in 36 of these counties. WIC setices in Texas are also
available from a range of different providers, including local health
departments, Community Action Program (CAP) agencies, Migrant
Health Centers, nonprofit health centers, and freestanding WIG
centers. As with prenatal care, however, Texas had a number of
unserved counties during the study period. Thirteen percent (34 out
of 254 countries) were not served by the WIG program during the
study period. Texas achieved state-wide WIG services in 1990.

l The public health philosophy of Minnesota differs from that of the
other four stat? in the study, and is not strongly oriented towards the
direct provision of services. Consquently,  with the exception of
Migrant Health Centers and a few clinics in the Twin Cities, prenatal
care and WIC services are provided separately in Minnesota; WIG
services are provided largely by the public sector, and prenatal care is
provided by private physicians.
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Given these variations in the availability and accessibility of prenatal care,
one would expect that (1) rates of inadequate prenatal care among
Medicaid mothers would be higher in North Carolina and Texas, and that
(2) WIG participation rates would be lower in Texas and Minnesota.
However, North Carolina had the lowest overall rate of inadequate
prenatal care and, at the high end of the scale, South Carolina and Texas
exhibited little difference. As expected, Texas had the lowest rate of WIG
participation among Medicaid mothers, but Minnesota’s WIG participation
rate was the second highest among the study states. These findings are
difficult to interpret, given what is known about the effects of availability
and accessibility on program participation. Thus, the resuhs for the five
states included in this study do not provide solid evidence on how the
generalizability of tbe study 5ndings  is affected by the differences in the
health care delivery systems for low-income women.

pifferences  in
Medicaid Policies
that
Peimbursement

In this study, maternal and newborn costs are defined as the amounts that
Medicaid reimbursed for mothen  and infants from birth to 60 days after
birth. However, Medicaid reimbursement amounts may not reflect either
(1) the real costs of care or (2) the relative costs of mothers and
newborns in different states, since state Medicaid program ‘policies have
critical effects on the reimbursement amounts. Lower Medicaid-
reimbursed amounts do not necessarily mean that overall costs were lower.
Medicaid policies that restrict reimbursement amounts may force other
indigent care programs and public hospitals to pick up the excess costs of
low-income women and newborns. Unfortunately, other indigent care
costs could not be included in this study. Consequently, the limitations of
the cost measurement should be kept in mind when the results of the
study are interpreted and generalized.

The following factors affect Medicaid reimbursement amounts for mothers
and newborns in the first 60 days of life:

l Setice limits. For cost-containment purposes, many states limit the
number of inpatient hospital days and/or physician visits that will be
paid by Medicaid. In 1987, both Florida and Texas had Medicaid
inpatient hospital service limits that may have restricted the amount
that Medicaid reimbursed for high-cost newborns. The effect of these
limits  would be to underestimate the costs of care and to lower the
benefit-cost ratios in the two states.
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l Hospital rPtmbursement  methods. Medicaid programs typically use
one of five basic hospital reimbursement methods: retrospective cat-
based systems, diagnosis-related groups (DRGs),  hospital-specific
prospective flat rates, budgeted systems, or negotiated rates. Each of
these systems provide different cost-containment incentives. Among
the five study states, Minnesota, South Carolina, and Texas used
DRGs,  and Florida and North Carolina used prospective hospital-
specific perdiem rates. Under a DRG system, the same amount is
paid for all patients in a particular DRG, regardless of the length of
stay. (However, in both South Carolina and Texas, newborn care could
be reimbursed on a per- diem basis, which probably tempered the
impact of DRGs.) Under hospital-specific per diem-rates, the amount
reimbursed varies according to length of stay and is also a&ted by the
historical costs of the individual hospital, since these factors are used
to determine the prospective rate. The latter is an important
consideration when the costs of mothers and newborns are reviewed,
since Medicaid deliveries and newborn care frequently  occur in
relatively high-cost public and university hospitals.

l Spend-down eligibility. All states must include certain population
groups in their Medicaid programs, but coverage of other groups is
optional. In particular, states have the option of establishing a
medically needy program. The program allows Medicaid coverage for
persons in the same categories as Medicaid participants whose income
is slightly above the Medicaid income-eligibility ceiling. It also allows
people to become eligible for Medicaid if high medical expenses reduce
their income to the Medicaid eligibility level. Spend-dowo  eligibility is
a vehicle by which high-cost newborns become eligible for Medicaid,
due to their medical expenses. In states without spend-down programs,
the costs for the care of these newborns  may be picked up by other
indigent health care programs or be absorbed by hospitals. Among the
study states, South Carolina did not have a spenddown  program at the
time of the study, which could have reduced the apparent benefits of
WC participation in South Carolina if the spenddown eligibility
category included a greater proportion of nonparticipants in the WC
program.

-

-

-

The large variations in cost savings among the study stat& partially reflect
the different Medicaid eligiiility  and reimbursement policies and their
interactive effects. Nationwide, Medicaid program policies vary greatly
and profoundly affect the capacity to generalize the results of the study
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for 1987 Medicaid births. Thus, for example, in 1987, 7 states and the
District of Columbia reimbursed hospitals using a retrospective cost-based
system, 14 states used DRGs,  21 states used hospital-specific flat rates
based on historical costs, 4 states used budgeted rates, and 3 states use
negotiated rates. In addition, 14 states did not have medically needy
programs, and 15 states (in 1986) imposed limitations on inpatient hospital
patient days (Congressional Research Se&e, 1988). Wide variations in
the amounts paid by Medicaid for different services also occurred that
were not necessarily closely related to differences in health-care costs.
For example, the Medicaid reimbursement for a global fee for a delivery
in 1986 ranged from $214 in New Hampshire to $1,508 in Massachusetts.
The corresponding ratios of Medicaid-reimbursed amounts to prevailing
community charges ranged from 18 percent in Florida to 74 percent in
Nevada (Lewis-Idema, 1988). Given program variations that affect
reimbursed amounts regardless of differences in underlying health-care
costs, the concept of a single benefit-cost ratio expressing Medicaid
savings as a function of WIG costs makes sense only at the state level. A
range of benefit-cost ratios exists nationwide, reflecting different program
policies in addition to real differences in outcomes.

C. LONG-TERM STABILITY OF THE RESULTS OF THE
STUDY

Since the analysis period of the WIG/Medicaid  study (1987),  major
changes have occurred in the WIC and the Medicaid programs and in the
environments in which these programs are operating. Thus, at issue is the
long-term stability of the study results. Specifically, if the study were
repeated using 1990 Medicaid births, would the same associations between
WIG participation and birth outcomes and the same range of benefit-cost
ratios be observed? This question is addressed here, focusing on three
specific issues: (1) changes in the WIG program; (2) changes in the
Medicaid program; and (3) changes in risk factors for adverse pregnancy
outcomes.

-

Changes  in the
WIG Pronram
Since1 9 8 7

Significant expansions in the WIC program have occurred in all states
since 1987. The Commodity Distribution Reform Act and WIC
Amendments of 1987 mandated that states adopt a variety of cost-
containment initiatives, including infant formula rebates. States were
required to contract with one (or more) infant formula manufacturers and
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receive rebates on retail purchases of infant formula by WE participants.
These rebates have generated considerable cost savings, which have
allowed states to expand the number of program participants without
increases in federal funding. Consequently, the number of pregnant
women participating in the WIG program has increased almost 22 percent
nationally (from 486,900 to 593,000) between 1987 and 1989. The
increase in prenatal WIC participation was due both to cost containment
measures and to appropriations increases during that period. The
experience of any particular state is also a function of (1) the proportion
of eligible pregnant women already participating, and (2) the extent of
outreach and program coordination efforts.

In addition, Public Law 101-147 and the Child Nutrition and WK
Amendments of 1989 include an adjunctive income eligibility requirement.
Women, infants, and children at nutritional risk who are certified for Food
Stamps or Medicaid must now be deemed to meet the income eligibility
criterion for the WIG program automatically. This legislation also requires
certain referrals from the WIG program to Medicaid. The net effect of
these legislative changes is likely to increase the proportion of Medicaid
births to WIG  participants.

The effect of the program expansions on birth outcomes and Medicaid
costs depends on the extent to which the WIG program expansions target
and reach women who are at higher-risk than those previously enrolled.
Reaching higher-risk women could lead to higher rates of adverse
pregnancy outcomes, and higher Medicaid costs among WIG participants
than previously, since WIG participants would include a larger proportion
of high-risk women. If, on the other hand, program expansions lead to a
larger proportion of low-risk women among WIG participants, then rates
of adverse pregnancy outcomes may decline among WIG participants.
Consequently, an evaluation of the impact of the WIC expansions requires
tracking the changing risk characteristics of prenatal WIC participants, to
ascertain whether changes in birth outcomes and costs reflect changes in
risk characteristics or changes in the effectiveness of the program.

Chanees in the
J4edicaid  ProPram

Since 1987, Medicaid program eligibility has continually been expanded to

1 9 8 7Since
pregnant women and infants, and major enhancements have been made
to the program to improve both access to care and the quality of care. So

I profound and complex have these changes been that making simple
inferences about their impact on WIC benefitcost  studies is difficult.

f These problems are compounded by the variation in initiatives and the

.-
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pace at which they are being introduced in different states. The changes
that have occurred fall into four broad categories: (I) income eligibility
expansions and initiatives to streamline eligibility determination; (2) other
program enhancements to improve the quality of care for pregnant
women; (3) coordination between the WIG  and Medicaid programs; and
(4) higher reimbursement rates for obstetrical care. Each of these issues
is reviewed briefly here.

Jncome  1’ ‘bili*
Beteninations_ Under the Omnibus Budget Reconciiiation  Act of 1989,
states are mandated by Congress to expand Medicaid coverage to all
pregnant women, infants, and children under age six whose incomes are
below 133 percent of the poverty level. States have had the option of
providing Medicaid coverage to pregnant women and infants below 185
percent of poverty since 1988, and several states have expanded to this

. income level. In addition, states have the option of waiving the asset test
for pregnant women, granting continuous eligibility for pregnant women
for up to 60 days postpartum,. and allowing certain primary care providers
to grant short-term Medicaid presumptive ehgibility  to pregnant women.

These changes have had several effects. If prenatal WIG participation is
more beneficial for low-income women, enrolling a higher-income group
of pregnant women in the Medicaid program may have the effect of
lowering the estimated benefits of WIG participation. Conversely,
streamlining and simplifying Medicaid eligibility processes may enable
states to enroll a new group of poor, high-risk women in the Medicaid
program, those for whom the regular eligibility processes are too complex
and arduous. ‘This change could have the effect of increasing the
estimated benefits of WIG participation. Third, many pregnant women in
the “near-poor” income categories, who previously became Medicaid-
eligible only by spending down when they or their infants incurred high
costs, may now be Medicaid-eligible throughout their pregnancies. The
effects of this change on the estimates of WIG benefits are uncertain.

I nOtherMmedicaid  Pro am
addition to eligibility enhancements, states also have the option of
initiating a variety of Medicaid program enhancements for pregnant
women, including enriched prenatal care, targeted outreach, and care
coordination. The intent of these initiatives is to provide high-quality
prenatal care to all Medicaid-eligible pregnant women, especially those at
high risk of adverse pregnancy outcomes
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Coordination between the WK and Medicaid Pronrams.  Of particular
importance for enhancing the quality of care for low-income pregnant
women is the recent Congressional mandate that requires coordination
between the Medicaid and the WIG programs. The mandate requires
that states notify all Medicaid beneficiaries who are pregnant, postpartum,
or breastfeeding women, or children younger than five, of the availability
of WIG benefits. Women, infants, and children at nutritional risk who are
certified for food stamps or Medicaid must now automatically be deemed
to meet the income test to qualify for the WIG program. In addition,
nutrition education for pregnant women can now be reimbursed by
Medicaid as part of a package of enriched prenatal care in addition to the
nutrition education provided through the WIG  program.’

Some of these initiatives are so recent that it is difficult to assess their
imphcations  for benefit-cost studies of the WIG program. However, it is
clear that the proportion of pregnant women enrolled in the Medicaid
program who are also participating in the WIG program is likely to
increase in the future. Furthermore, the distinction between WIG
program services and Medicaid-reimbursed services will become
increasingly blurred as nutrition screening and counseling become part of
the regular prenatal care package reimbursed by Medicaid.

&Iieher Reimbursement Rates for Obstetrical Care. In many states,
Medicaid eligibility and program expansions have been accompanied by
enhanced reimbursement rates for providers of obstetrical services. The
purpose of the higher fees is to increase participation rates of providers
and to encourage providers both to accept high-risk pregnant women and
to ensure that they provide the women with the appropriate level of care.
If these initiatives prove successful, prenatal care costs for Medicaid
mothers should increase, but the costs associated with adverse pregnancy
outcomes should decline.

‘HiI and Bennett (1990) cite the example of Utah, which has introduced
a two-step benefit for Medicaid-eligible pregnant women. AlI Medicaid-
eligible pregnant women are referred to the WIG program for initial
evaluation and counseling. Women with more complex nutritional and
medical needs can then receive further Medicaid-reimbursed education,
counseling, and monitoring.

-..

-

-

-

-
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Changes
Factorsf o r
Adverse

In its landmark 1985 study Preventinn Low Birthweieht,  the Institute of
Medicine identified the principal risk factors for adverse pregnancy
outcomes, which included medical risks in the current pregnancy,
behavioral and environmental risks, health-care risks, demographic factors,
and medical risks predating the pregnancy. The recent expansions of the
WIC and the Medicaid programs are intended to address some of the
specific risks included within these categories, such as poor weight gain
during pregnancy, poor nutrition, and absent or inadequate prenatal care.
However, many other risks remain, and some behavioral risks appear to
be increasing.

In particular, the increase in alcohol and drug abuse among pregnant
women--especially cocaine and crack--has become a major public health
policy problem. While much of the information on this issue has been
anecdotal, recent studies suggest that the number of newborns exposed to
drugs is increasing dramatically and that low-birthweight rates are thus
rising (Joyce, 1990; U.S. General Accounting Off&,  1990; Public Health
Foundation, 1990). The costs of newborn care are increasing
correspondingly; the U.S. General Accounting Office (1990) has estimated
that hospital charges for drug-exposed infants were up to four times
greater than for infants with no evidence of drug exposure. If recent
trends continue and pregnancy outcomes deteriorate, the costs of newborn
care will rise.

The WIC and the Medicaid programs will play essential roles in
addressing these increasing behavioral risks. WIC nutritional assessments,
counseling, and education, in conjunction with enhanced Medicaid
prenatal care benefits, are critically important for women who are at risk
of using drugs and alcohol during pregnancy. Indeed, recent legislation
has recognized the importance of the WIC program to address the need
for drug-use referrals and education.

D. CONCLUSIONS

Wide variations in WIG and Medicaid program policies and in the
sociodemographic characteristics of Medicaid mothers across the country
make generalizing the WIG/Medicaid  study results extremely difficult.
These problems are compounded by the exclusion of other indigent care
costs from the study, which means that only a partial picture of the health-
care costs of low-income women and newborns is available. Nonetheless,
the fact that the benefits of WIG prenatal participation by Medicaid

C
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recipients were so clearly demonstrated in all five study states, with all
their population and program differences, suggests that a nationwide study
of the effects of WC prenatal participation among all Medicaid mothers
in 1987 would show (1) better birth outcomes for WC participants, and
(2) benefituxt  ratios for the WIG program that are greater than one.

In the future, a variety of forces will affect the benefits of prenatal
participation by Medicaid participants in the WIG program. The Medicaid
program expansions are allowing a higher-income group of pregnant
women to enroll in Medicaid. Due to the increased coordination between
the WC and the Medicaid programs, more pregnant women with incomes
above the poverty level, who may be at lower nutritional risk are likely
to participate in the WIG program. Conversely, aggressive outreach and
improved eligibility procedures  may bring a higher-risk group of pregnant
women into the Medicaid and the WIG programs. The net effect of these
enrollment changes on estimates of WIG benefits is uncertain. Clearly,
however, the development of outreach, referral, and care coordination
programs will bring more pregnant women into both the WE and the
Medicaid programs, and the service populations of the two programs will
merge.
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APPENDIX A

ESTIMATED REGRESSION coEFFICIENTS  FOR MODEL To ESTIIW’TE
THE EFFECT’ OF WIC PAR’WIPATION  ON MEDICAID COS’IS  (DOLLARS)
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TABLE Al

ESTIMATED REGRESSION COEFFICIENTS FOR MODEL TO ESTIMATE
THE EFFECT OF WIG PARTICIPATION ON MEDICAID COS’TS:

FLORIDA BIRTH TO 60 DAYS AITER BIRTH
(Standard Errors in Parentheses)

C

Multiple birth

Age 18-19

Age 20-34

Age 35 and over

Black

Hispanic

Otherb

Not married

Kessner  Index intermediate

Kessner  Index inadequate



-

TABLE Al (wnti.nued)

.

Kessner  Index missing

Previous live births (number)

Education C 9 years

Education 9-11 years

Education 12 years

Urban

Prenatal Care from Public Health Clinic

SOURCE: Florida WWMedicaid  birth event analysis file.

NOTE: The unit of observation is the birth event. Observations with Medicaid costs Tom birth t
60 days after birth s $200 are excluded.

l (**): Significant at the .05 (.Ol) level, two-tailed test.

‘In the case of multiple births, the binary “Male” is coded one if at least one of the newborns was
male.

bOther  includes Native American and Asian.

-

-

-

-

-

-
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TABLE A2

ESTMATED REGRESSION COEFFICIENTS FOR MODEL TO ESTIMATE
THE EFFECT OF WIG PARTICIPATION ON MEDICAID COSTS:

MINNESOTA,  BIRTH TO 60 DAYS AFIER BIRTH
(Standard Errors in Parentheses)

Male’

Multiple birth

Mother Characteristics
Age 18-19

A g e  20-34

Age 35 and over

Black

American Indian

Asian

Not married

Kessner  Index intermediate

Kessner Index inadequate



TABLE A.2 (continued)

Kcssner  Index missing

Previous live births (number)

Pregnancy Terminations s 20 weeks

Pregnancy Terminations of ~20 weeks

Education < 9 years

Education 9-11 years

Education 12 years

Education missing

Urban

SOURCE: Minnesota WICDkdicaid  birth event analysis tie.

NOTE:

a(*‘):

The unit of observation is the birth event. Observations with Medicaid costs  from birth to
60 days after birth s $200 are excluded.

Sign&ant at the .OS (.Ol) level two-tailed test.

‘In the case of multiple births, the binary “Male” is coded one if at least one of the newborns was a
male.

-

-

-

-

-

--

-

-
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TABLE A3

C

F

c

ESTIMATED REGRESSION COEFFICIENTS FOR MODEL TO ESTIMATE
THE EFFECT OF WIC PARTICIPATION ON MEDICAID COSTS:

NORTH CAROLINA, BIRTH TO 60 DAYS AFIER BIRTH
(Standard Errors in Parentheses)

Multiple birth

Age 20-34

Age 35 and over

Nonwhite

Not married

Kcssner  Index intermediate

Kcssner  Index inadequate

Kessner  Index missing

Previous live births (number)

227 l * 378 l *
(76) (77)

-178 ’ -148
(79) (81)

342 l * 289 *’
(68) (6%

743 ‘* 542 l ’
(127) (128)

130 l * 132 **
(180) (184)

-121 *. -162 l *
(32) (33)



TABLE A3 (continued)

Education 9-11 years

Education 12 years

Education Missing

Urban

.

SOURCE: North Carolina WIG/Medicaid  birth event analysis me.

NOTE: The unit of observation is the birth event. Observations with Medicaid costs from  birt
60 days after birth 4200 are excluded.

l (**): Signifkant at the .05 (.Ol) level two-tailed test.

‘In the case of multiple births, the binary “Male” is coded one if at least one of the newborns tk
male.

-

-

-

-

-

-



TABLE A4

ESTIMATED REGRESSION COEFFICIENTS FOR MODEL TO ESTIMATE
THE  EFFECT’ OF WIG PARTICIPATION ON MEDICAID COSTS: SOUTH CAROLINA

(Standard Errors in Parentheses)

Rcnatal  WIG Participation

Newborn Chamteristics
Male*

Multiple birth

Age 20-34

Age 35 and over

Nonwhite

Not married

-279 -230
(162) (215)

530
(344) (Z)

33
(120) (1;)

(I?,
-29

(151)

Kessner  Index intermediate

Kessner  Index inadequate

(1:)
-155
(14)

623 l * 516 ”
(144) (192)



TABLE A4 (continued)

Explanatory Variables

Motber Chamteristics  (continue)
Kessner  Index missing

Education < 9 years

Education 9-11 years

Education 12 years

Education missing

Urban

R2
Sample Size

Coefficients ($):
Newborns and Mothers

Hospital
Reimbursements,
Birth to 60 Days

after Birth

(&

(Z)

(Z)

(2)

1,726 ‘*
(654)

&)

.031
10,879

Total
Reimbursements,

Prenatal and Birth
to 60 Days
after Birth

529
(322)

-104
(218)

2,158 l
(866)

(Z)

.a27
10,978

SOURCE: South Carolina WIG/Medicaid  birth event anal@ file.

NOTE: The unit of observation is the birth event. Observations with Medicaid costs  from birth
to 60 days after birth s S200 are excluded.

l (**): Sigaificant  at the .05 (.Ol)  level, two-tailed test.

*In the case of multiple births, the binary “Male” is coded one if at least one of the newborns was a
male.

-

-

-

-

-

-

-

-

-

--

-

-

-

-

..-

-
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‘r-

r-
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$7

ESTIMATED REGRESSION COEFFICIENTS FOR MODEL TO ESTJMATE
THE EFFECT OF WIG PAR‘IXiPA~ON  ON MEDICAID COSTS:

TEUS, BIRTH TO 60 DAYS AFTER BIRTH
(Standard Ermrs in Parentheses)

Multiple birth

Age 18-19

Age 20-34

Age 35 and over

Black, nonspanish

Mexican

-226 l -176
Wl) uw

$1
-319 l *
(91)

Other Hispanic
&

313
(213)

Not married -229 l ’ -100
V9) (78)

Kessner  LDdex intermediate -19 -123
(87) (W

,



-

-TABLE AS (continued)

.

Kessner  Index  inadequate

Kessaer  Index missing

Previous live births (number)

.

SOURCE: Texas WE/Medicaid birth event analysis file.

NOTE: The unit of observation is the birth event Observations with Medicaid co3t.s  from birth to
60 days after birth 4200 are excluded.

l (**): Sign&ant at the .OS (.Ol)  level, two-tailed test.

*In the case of multiple births, the bi&xy  “Male” is coded one if at least one of the newborns was a
male.

i

-

-

-

-

-

-

-

-

-
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APPENDIX B

ESTlMATED  REGRESSION COEFFICIENTS FOR MODEL TO ESTIMATE
THE EFFECTS OF WIC PARTICIPATION ON BIRTHWEIGHT  (GRAMS)
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TABLE  B-1

ESTIMATED  REGRESSION COEFFICIENTS F’OR MODEL fD EsTIMME
THE EFFECIX OF WlC  PARTICIPATION  ON BIRTHWEIGHT:  FLORIDA

(Smdard  Elms ill Pumthaa)

iKl1enxpt

Muitiple  birth

Age  35 and wer

Black

nispanic

Otbcrb

Not married

Kmsncr  Inda immediate

Kesoa Inda  inadequate

Yatna  bda miming

Pmious Iivc bti (wmbcr)

Eduation  c 9 yam

&iucMion  9.11  yars

Eduation 12 yarn

oe

;I iz,
-70 -
(11)

-19 -19
(11) (43)



TABIZ B.l (continued)

Prenatal  CIrc from Public He&b  Clinic

SOUR= Rorida  WlUMcdicaid  newborn  ualyais 6k.

NOTEz Ihe unit of oknation  is the newborn.

“(*)  : S~cpal  81 the -05 (.Ol  kvc1)

-

-

-

-

-

-

-

-

-

-

-

-

-

n
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TABLE B.2

ESTIMA’TED REGRESSIONCOEFFIClENTSFORMODELTOESTMATE
'IWEEFFECrSOFWICPARTlCIPAnONONB~TWWEIGHT:  MDINESOTA

(Strpdud~ninP~tb~)

MWplc  birth

Age 35 and over

Black

American Indian

kian

Not married

Keener inda  intcmcdiwe

Karoer lnda imdcquate

Kcpner  hda mhsiip

Previous live bhb (number)

Eduation * 9 years

Eduation  9-11 yearn

EdduUIiOP  12 yan

Eduotion Missing



TABLE  B2 (continued)

Pttpnq Tamirations  of > 20 we&

SOURCE:  hiinncsou  WlUMcdicaid newborn  andyair  file.

NOTE fbe unit of ohscnation is the newborn.

y**): sisnifiant  It the .os  (.Ol kel)

-



BS’TMATBD  REGRESSION COBPFICIEN’IS FOR MODEL  TO ESTIMME
THE EFFECTS  OF WIG  PAR77CIPATlON  ON BIRl?WEIGHl?  NORTH CAROLINA

(Std8dEnoniDpucpth~)

.

-

P

P

-

-

Multiple birth

Age  B-19

A& 20-34

be 35 md over

Nonwhite

NOI  married

Knrnu Iada  itttumcdiate

Kasner bda inadequte

Kcrtaa  Inda  missing

Pmious Uve  Birth (number)

Pregmcy TemlbJliom (number)

Eduation  *9 yean

Education 9-11  yeam

Euuation  22 prs

-39
(102)

a146  l ’
& (9)

&
-16
(10)

107 l * 47 l ’
06) (8)

-169 l *
& 06)

$03 l * .I16
(45) (~1

58 ” 31 l *
031 (‘1

-143 l ’ -21 l *
(35) 0

117 -152 ‘*
Cn) (21)

119 l -113 l ’
WI (14)

m3* -$6 l *
(30) 03)



-

TABLE B3 (cootinued)

camciau  @rmr):
Total Simple

- (aminucd)
Edumlion  Missing

Urban

R2
SAmpIe  size

cacmdenu  (gmrm):
oautloMI  Age

*37weeks

caemcicnrr  (pns):
GerIJtioMI  Age
2 37 weeks

-339
(343)

48.

-

-

SOURCE  Noti Carolina WlCdMdcaId  newborn analysb  6lc

NOTE:  The unit of observation  is the amborn.

y**):  S~culI II Ihe .os (.Ol level)

-

-

-

-

-

-

-


