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The Impact of Welfare Reform on
Insurance Coverage before Pregnancy
and the Timing of Prenatal Care
Initiation

Norma 1. Gavin, E. Kathleen Adams, Willard G. Manning,
Cheryl Raskind-Hood, and Matthew Urato

Objective. This study investigates the impact of welfare reform on insurance coverage
before pregnancy and on first-trimester initiation of prenatal care (PNC) among
pregnant women eligible for Medicaid under welfare-related eligibility criteria.

Data Sources. We used pooled data from the Pregnancy Risk Assessment Monitoring
System for eight states (AL, FL, ME, NY, OK, SC, WA, and WV) from 1996 through
1999.

Study Design. We estimated a two-part logistic model of insurance coverage before
pregnancy and first-trimester PNC initiation. The impact of welfare reform on insurance
coverage before pregnancy was measured by marginal effects computed from
coefficients of an interaction term for the postreform period and welfare-related
eligibility and on PNC initiation by the same interaction term and the coefficients of
insurance coverage adjusted for potential simultaneous equation bias. We compared the
estimates from this model with results from simple logistic, ordinary least squares, and
two-stage least squares models.

Principal Findings. Welfare reform had a significant negative impact on Medicaid
coverage before pregnancy among welfare-related Medicaid eligibles. This drop
resulted in a small decline in their first-trimester PNC initiation. Enrollment in Medicaid
before pregnancy was independent of the decision to initiate PNC, and estimates of the
effect of a reduction in Medicaid coverage before pregnancy on PNC initiation were
consistent over the single- and two-stage models. Effects of private coverage were
mixed. Welfare reform had no impact on first-trimester PNC beyond that from reduced
Medicaid coverage in the pooled regression but separate state-specific regressions
suggest additional effects from time and income constraints induced by welfare reform
may have occurred in some states.

Conclusions. Welfare reform had significant adverse effects on insurance coverage
and first-trimester PNC initiation among our nation’s poorest women of childbearing
age. Improved outreach and insurance options for these women are needed to meet
national health goals.
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Despite recent improvements in many maternal and infant health indicators,
maternal and infant morbidity and mortality continue to be public health
problems in the United States. Throughout most of this century, policymakers
have endorsed prenatal care (PNC) as one means of improving maternal and
infant health. In particular, initiation of PNC early in pregnancy has been
advocated because it allows for early detection and treatment of existing
medical and obstetric conditions and provides an opportunity for encouraging
healthy behavior and educating women early in their pregnancies about
proper nutrition, adequate weight gain, dangers of smoking, alcohol and
drugs, and other factors that may affect pregnancy outcomes (Lewis, Mathews,
and Heuser 1996). Healthy People 2000 (NCHS 2001) included a target that 90
percent of pregnant women initiate PNC in their first trimester. When the
target was not met (only 83 percent of women initiated care in their first
trimester in 2000), it was reiterated in Healthy People 2070 (USDHHS 2000;
NCHS 2001).

To increase the use of PNC, policymakers and program planners fo-
cused on improving access to it. Beginning in the mid-1980s, the federal gov-
ernment gradually expanded eligibility requirements for Medicaid to include
more low-income pregnant women. By 1989, states were required to cover
pregnant women with family incomes up to 133 percent of the federal poverty
level (FPL) and could opt to include pregnant women with family incomes up
to 185 percent of the FPL (Gold, Singh, and Frost 1993). In addition, states
could implement presumptive eligibility, extending temporary Medicaid cov-
erage to pregnant woman so that they can receive PNC immediately; out-
stationing, signing pregnant women up for Medicaid at provider offices
instead of solely at welfare offices; and continuous eligibility, allowing women
to retain Medicaid coverage throughout pregnancy despite fluctuations in
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income (Gold, Singh, and Frost 1993). The federal government also began
providing matching funds to states for a broader set of services for pregnant
women, including case management.

As a consequence of these expansions, the percentage of live births paid
for by Medicaid increased significantly, from 17 percent in 1985 to 35 percent
in 1998 (The Alan Guttmacher Institute 1987; NGA 2001). Early PNC ini-
tiation also increased in the first half of the 1990s; the percentage of mothers
initiating PNC in the first trimester of pregnancy increased from 76 percent in
1985 through 1991 to 83 percent in 1998 (Lewis, Mathews, and Heuser 1996;
USDHHS 2002). How much of this increase was due to the Medicaid expan-
sions remains uncertain. A review of the literature on this issue suggests that
the expansions led to modest improvements in PNC use but only in some
states and only for some groups of affected women (Howell 2001).

Payment of delivery costs by Medicaid does not necessarily mean that
women enrolled in Medicaid initiated PNC early in their pregnancies. Studies
have found that the timing of PNC initiation is strongly associated with the
timing of coverage (Egerter, Braveman, and Kristin 1999) and that women
with Medicaid-covered deliveries often do not enroll until their second or
third trimester and therefore initiate PNC later in their pregnancies than
women with prior coverage (Braveman et al. 1993; Kaestner 1999).

Recent changes in social welfare programs may have slowed or threat-
ened further improvements in first-trimester PNC initiation. In particular,
the Personal Responsibility and Work Opportunity Reconciliation Act
(PRWORA) of 1996 may have stalled or reversed improvements in early
initiation of PNC among low-income women in the United States. PRWORA
replaced Aid to Families with Dependent Children (AFDC) with the
Temporary Assistance for Needy Families (TANF) program. The new pro-
gram restricted welfare tenure and imposed new work requirements and
sanctions for noncompliance.

PRWORA also uncoupled welfare and Medicaid eligibility and barred
most immigrants entering the country after August 22, 1996 from receiving
federally supported Medicaid benefits for at least 5 years. Although drafters of
the welfare reform legislation required states to retain Medicaid eligibility for
families with dependent children who were at or below the states’ AFDC
income eligibility levels as of July 1996, beneficiaries were no longer auto-
matically enrolled in Medicaid by their social workers as they had been under
AFDC. Studies show parallel reductions in welfare and Medicaid caseloads
with concurrent increases in the number of uninsured adults (Ellwood 1999;
Holahan and Pohl 2002; Holl, Slack, and Stevens 2005).
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Because welfare recipients are primarily women of childbearing age,
they are particularly vulnerable to becoming uninsured (Gold 1999; Thorpe,
Flome, and Joski 2001; Kaestner and Kaushal 2003). Private insurance options
have not been available for many women who are diverted from welfare or
who leave welfare for work (Garrett and Holahan 2000). A recent study of data
from eight states found that welfare reform decreased the probability that
unmarried pregnant women with children who met the July 1996 AFDC
income standards were insured before pregnancy by an average of 7.9 per-
centage points (Adams et al. 2005). Pregnancy may be a motivating factor for
many of these eligible women to enroll in the program. Delays in enrollment
or in finding Medicaid participating providers may lead these women to
initiate PNC later in their pregnancies.

Three prior studies investigated the effects of recent welfare reforms on
PNC initiation ( Joyce etal. 2001; Currie and Grogger 2002; Kaestner and Lee
2005). Using National Natality Files (NNF) for 1990 through 1996, Currie and
Grogger (2002) investigated the effects of pre-PRWORA reforms. They found
statistically significant positive effects of the rate of welfare receipt on whether
women received first-trimester PNC. Furthermore, they found a larger esti-
mated effect for unmarried teens and high school dropouts compared with
married college-educated women, which they argue provides evidence that
the effects were related to changes in the welfare program. In a subsequent
study, using a similar longitudinal analysis and data from the NNF extending
beyond PRWORA implementation (i.e., 1992-2000), Kaestner and Lee
(2005) found welfare caseloads to be positively associated with first-trimester
PNC among unmarried women with less than 12 years of education. How-
ever, when they applied a difference-in-difference approach to separate out
the effects of changes in welfare caseloads due to general economic trends
from those due to welfare reform, they found welfare reform to have a much
smaller and statistically insignificant impact on PNC initiation. Joyce et al.
(2001) used a difference-in-difference approach and natality files pre- and post-
PRWORA to investigate the impact of welfare reform on PNC initiation
among foreign-born Latino women, as a proxy for recent immigrants, versus
U.S.-born Latino women in California, New York City, and Texas. They
found no evidence that welfare reform altered early initiation of PNC among
foreign-born Latinas in these areas.

These authors were unable to accurately identify the population affected
by PRWORA with the natality files and therefore unable to clearly determine
PRWORA?s effect on the population of interest. The sample of low-educated,
unmarried women used by Currie and Grogger and by Kaestner and Lee and
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the sample of foreign-born women used by Joyce and colleagues exclude
many pregnant women affected by the welfare policies and include many who
were not affected, adding noise to their estimates and potentially lowering the
magnitude and significance of their findings. Furthermore, because the NNF
do not include data on insurance coverage, neither Currie and Grogger nor
Kaestner and Lee were able to determine whether the estimated effect was
a result of lower insurance coverage or other barriers to care arising from
welfare reform, making it more difficult to identify corrective policies.

To investigate these questions more fully, we used data from the Preg-
nancy Risk Assessment Monitoring System (PRAMS) before and after the
implementation of welfare reform to conduct an analysis of first-trimester
PNC initiation among pregnant women financially eligible for Medicaid at
welfare income levels. The database includes information on women’s family
income and health insurance coverage before pregnancy not available on
natality files. We were therefore able to more accurately identify the popu-
lation of interest and to separate out the effects of changes in insurance
coverage and other barriers to care resulting from welfare reform.

METHODS
Data Sources

PRAMS is a state-level, population-based surveillance system that assesses
maternal behaviors and experiences before and during a woman’s pregnancy
and during the early infancy of her child (Colley Gilbert et al. 1999). In each
participating PRAMS state, a stratified random sample of new mothers is
selected monthly from birth certificates for a total annual sample of 1,300-
3,000 women. States oversample women at risk for adverse pregnancy out-
comes, variously defined by the states as women with low birthweight infants
or women of minority race/ethnicity. Sampled mothers are sent a self-ad-
ministered questionnaire 2-6 months after delivery; nonrespondents are con-
tacted again via telephone. The PRAMS research files include information
from the birth certificates and responses from 52 core questions asked in every
state.

For this analysis, we pooled PRAMS data from eight states that had
response rates of 70 percent or better each year from 1996 to 1999. These
states include Alaska, Florida, Maine, New York (excluding New York City),
Oklahoma, South Carolina, Washington, and West Virginia. The pooled
sample can be considered as one large stratified random sample with state and
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year as stratifiers in addition to the women’s risk status. The sample represents
only the experience of women in the eight states, not the nation as a whole.

Table 1 presents information on selected features of the TANF and
Medicaid programs in these states. We obtained these data from The Urban
Institute, the Centers for Medicare and Medicaid Services, and the study
states’ websites and publications. We also obtained information on state and
county economic variables from various sources, including the Area Resource
File, the Current Population Survey core and March supplement files, and the
Consolidated Analysis Centers Inc. database of census data.

Target Population

The population most affected by welfare reform is women meeting the cat-
egorical and financial criteria of the AFDC program as of July 1996. The
categorical requirements are the same for all states—that the woman is single
and has dependent children. The financial criteria varied from a low of
23 percent of the 1996 FPL ($12,980 for a family of three) in West Virginiato a
high of 95 percent of the FPL in Alaska (Table 1). Most PRAMS state ques-
tionnaires ask women what category their family income falls into, with the
income categories differing across the states. The income data were missing for
approximately 9 percent of the sample.

We imputed the missing income data in each state with the NORM
software (Windows 95/98/NT program for multiple imputation) based on
race, age, marital status, and education. We then identified as welfare-related
Medicaid eligibles (WELFARE) all single women with prior births or minor
children living in the household and with family incomes equal to or less than
the income category closest to the state’s July 1996 AFDC income limit. We
also identified expansion-related Medicaid eligibles to serve as a comparison
group. All of the eight study states’ PRAMS questionnaires had income in-
tervals ending at $25,000, which was about 185 percent of the FPL for a family
of three in 1996. This was the income cutoff for Medicaid eligibility under the
poverty-related expansions in most study states (Table 1)—Alaska had an
income cutoff of 166 percent of the FPL and Oklahoma and West Virginia had
income cutoffs of 150 percent of the FPL. Because the expansion-related eli-
gibility criteria have no categorical requirements, we identified as expansion-
related eligible all women with incomes under $25,000 who were not pre-
viously identified as welfare-related eligible. Finally, we identified noneligible
women (NONELIGIBLE) as those with incomes of $25,000 or more. We kept these
women in the analysis as a second comparison group.



HSR: Health Services Research 42:4 (August 2007)

1570

Ayunod uo Surpuadap

1'cs 761 POPIPXY  ONH 10 WOOd ALorepuey 05T 09 09 SO X ON 9661 199010 BUWOYERO
SOTUNOD JO 33§
oures ur QWH 10 WOOd
Lroyepuew :6661-L661
parerox $OQUNOd SWOs Ul OINH
G6G G€C -oTeJom seowes 10 DD ATEIUN[OA (9661 g81 8¢ 09 ON ON 9661 Toquuada(q +I0X MON
$OnUNOd
6 Ul OJNH Areyunjoa
pue senunod / ut IWODJ
Kroyepuew :6661-L661
parerox $OQUNOd ¢
I'F1 80  -owypmseowrg  ul OO A101EpURW 9661 g81 159 09 ON SOX 9661 1PqUILAON SUIBIA
ONWH
10 WD Arojepuewr
IPIMINEIS (6661-L66T
ONH 10 NDDd
€09 L€9 PapPNPXY Areyunjoa apImarers :9661 G81 8¢ (4 SOX SO 9661 20RO EPLIO]
00 00 VN VN 991 96 09 ON SoX £661 Am[ BYSeIV
(%) (%) pampy poropg-auvfjap (Tdefo %) (TddJo %) uvisissy  Oyog — Gnyog  pouowizpdug
6661 9661 -uoisuvgxyy 10f a4v7) paSouvpy Juury nuy ysoy wof gy uoiswayq  Avaf puv
10f 247) awoouf owoouy  (syuopy wy) uung  ysvy) ypuopy
2480 pasvuvpy PRy POy MW awL]
pasouvpy -uoisuvgxy  -24vfjop
up Saaf0uzy
prootpoy
Jo uauag
SIUSILIIDADY") WDAS0AT PIDIPI SOUSIIIDIDYT) WDLF0LT JNV.L
SOTSLI9IRIRYY) WeIS0I] PredIpIJ\ Pue (JNV.L) SoIrure ApaaN 10J aouesissy Arerodura orerg 1 9[qe],



1571

Welfare Reform, Insurance Coverage, and Prenatal Care Initiation

")) IO X MIN SOPN[OXT,

JuowaSeuewr

aseo ared Arewrud ‘WHHJ ‘woneziueSio sdueusjurewr eay ‘OINH [PA9] A19a0d [e1opa) T ‘serrure] ApasN 03 sduwysissy Arerodura], “INV.L
‘Jpd- 66190 WU /SPRO[UMO (] /0JUTUIN)SIDMOGEYR([PIEIIPIIAL /A0S S SUID MMM

//:dny :1e sqerreay iodey] Justupjoruy ore) paSeueA PredIpaIAl 666 “SIIAIOG PIEOIPIJAl PUE SIBJIPSTAl 10f s19)ua)) pue jpd-ggreow/speofumoq
/OJUIUID)SIDINOGEYe(TPIEIIPIIA /A0S S st mmm //:d e d[qereayy 110doy] Juswfjoruy are)) paSeue y PredipajAl 966G SIIAIIG PIEDIPIJA PUE 9TED
-IPIA] 10§ SI9JUI)) UIOI] SUIOD JIed PISEURWI U SII[[OIUD PredIpayy] Jo saSejuadrag Jpd-osurerSoid)sosap, /speoumo(]/OJuUan)sadINOSee(JPIEdIPIA
/A0S sy swo -mmm,//:dny 1e a[qereay ‘000z ‘0 dun[ jo se sureiSoiy are)) paSeury presipayyl 9elS JO ATRWIING [EUOTIEN] SIOTAIIG PIEJIPIJA pue
9IBJIPAJA 10 SINUDY) WO W0 suoNdo 910 PaSeurw PredIpayA S97e)s U0 UONLWIONU] ‘0R6°GT$ SBM 96T UT 991y} Jo Aruue] & 10§ TJ] ) $108IU0D dYe)s
1091Ip PUE UONEIOSSY SIOUIDAOL) [EUOTEN] Y} WIOI} W0 syl swodur K108ayed ANiqiSi[e paje[or-uoisuedxa pue paje[ar-aIejPm Y [, Wiy YD Ad1
-[od/gsamr[0g-109ATE A /dsTy /A0S syy-adse,//:diy e S|qe[reAy ‘G6GT ‘SOIAIOG UBWINE] pue yjedl] jJo jusunedaq 'S ‘wonenfeay pue Suruuel]
10§ A18)9109G 90UESISSY ‘ADT[0] SINAIOG UBRWINE] JO YO Q6612661 S91910d 240fjap 07 sa5uvy?) solvpy fo uoympuawajdy aig ‘o) “9snox)) pue TN LH Ten
“ue A SUIPOD) (T M/ M /S 10 ueqm wsierapaymauy /:diy e S[qe[reAy (007 PqUIBAON (] ‘UOISUIYSEAN “WSI[BIOPa,] MIN] oY) SuIssassy ‘@ymusuf
ueqin) AT, ‘6661 Gnf fo sv sangod ANV.L 31VIS YooquIn( sany aivfjap) ‘UaYNRID) 950y woly swrod surexSord JNV.I, 97IS ) UO UOTYRULIOJU] $a04n08'

parefar

Y€y ¥'0€  -olej[om se oureg OWH A101epuepy 09T €C 09 ON N £661 Arenue[  eruiSiA 159
ONH 10 JNDDd Ueampq
parerax 950070 UBD SUBILIAUIY

666 866 -oIej[om se duwreg aAneN ‘OINH A101epuen ¢g1 0S 09 ON So X 1661 Arenue[  uojSurysepy
pare[ar SONUNOD

L% 90  -oIej[om se aureg awos ur QN Areyunjo A G8I1 8F 144 sa X ON 9661 10q0() ®euroIe)) YNog



1572 HSR: Health Services Research 42:4 (August 2007)

Insurance Coverage

The core PRAMS survey asks each woman to recall her insurance status just
before she got pregnant—in particular, whether she had any health insurance
coverage not counting Medicaid and then whether she had Medicaid cov-
erage. Thus, we were able to define three mutually exclusive categories of
insurance coverage before pregnancy: (1) private coverage, (2) Medicaid cov-
erage, and (3) uninsured. We categorized women covered by Medicaid and a
private health insurance plan as privately insured. The private insurance cat-
egory also included women covered by public insurance other than Medicaid,
including Medicare and military insurance (e.g., TRICARE). As found in our
earlier study (Adams et al. 2005), we hypothesized that welfare reform de-
creased Medicaid coverage before pregnancy among welfare-related Medic-
aid eligibles.

PNC Initiation

The PRAMS core questionnaire also asks women how many weeks or months
pregnant they were at their first PNC visit. We used these data to determine
whether the women initiated PNC in the first trimester. We hypothesized that
welfare reform would lower first-trimester PNC initiation among women eli-
gible for Medicaid under welfare-related criteria by increasing the costs of
seeking PNC through (1) decreased insurance coverage and (2) increased time
and income barriers. Our basic model is

Y = f(PRIV, MCAID, BARRIERS, X) (1)

where Y'is a dichotomous variable for whether the woman initiated PNC in
the first trimester; PRIV and MCAID are indicators for private health insurance
and Medicaid coverage, respectively, with uninsured as the omitted category;
BARRIERS is a set of variables that we used to estimate the impact of the time and
income barriers, as described below; and X is a vector of other exogenous
factors affecting the timing of PNC initiation.

We hypothesized that because women covered by Medicaid or private
insurance before becoming pregnant faced lower out-of-pocket costs for care
and were more likely to have established a regular source of care, they would
be more likely to initiate PNC in the first trimester compared with uninsured
women. Therefore, a significant, positive coefficient for MCAID would suggest
that policies, such as welfare reform, that lowered Medicaid coverage before
pregnancy could result in fewer women initiating PNC in the first trimester.
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We also hypothesized that the new work requirements and sanctions for
noncompliance of the TANF program would increase time and income bar-
riers to PNC among welfare-related eligible women. To estimate the impact of
the effects of the increased time and income barriers, we identified a pre—post
indicator (PosT); we assigned women who delivered before the state’s TANF
implementation date to the prereform period and those who delivered more
than 10 months after this date to the postreform period. All women with
deliveries in the intervening months were dropped from the analysis. Because
other policy or health system changes aimed at low-income pregnant women
during the study period could confound the effect of welfare reform measured
in this way, we interacted this indicator with the Medicaid eligibility indica-
tors. We omitted the expansion-related eligibility category so that the coef-
ficient for the interaction term between the WELFARE and POST indicators
(PosT x WELFARE) would measure the effects of welfare reform through time
and income barriers on welfare-related Medicaid eligibles. We hypothesized
that the coefficient of this term would be negative and significantly different
from 0. Equation (1) can be rewritten as

Y' = f'(WELFARE, NONELIGIBLE, POST, POST X WELFARE, POST
X NONELIGIBLE, PRIV, MCAID, X) (2)

Most Medicaid policy changes (e.g., provider payment increases) that oc-
curred over the study period would have affected both the welfare-related and
expansion-related eligibles equally, and therefore, the difference-in-difference
approach described above would separate out the effect of welfare reform
from the effect of these policies. However, states often exclude Medicaid preg-
nant women enrolled under expansion-related categories from participation
in managed care plans, which increased in popularity in the latter 1990s. Table
1 shows that all of the study states except Alaska offered either a primary care
case management (PCCM) program or enrollment in a health maintenance
organization (HMO) on a mandatory or voluntary basis to all or some preg-
nant women statewide or in selected counties. Two states, Florida and Okla-
homa, excluded expansion-related eligibles from their managed care plans.
Changes in these states’ managed care programs over our study period could
confound our analysis.

Florida had statewide managed care for welfare-related eligibles that
changed from voluntary to mandatory in 1997, but the total penetration of
managed care in Florida’s Medicaid program did not increase over the study
period. In Oklahoma, no major changes were made in the state’s mandatory
managed care program for welfare-related eligibles, but the penetration grew
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from 19.4 percent of Medicaid enrollees in 1996 to 52.1 percent in 1999. If the
expanded enrollment in managed care among welfare-related eligibles af-
fected their first-trimester initiation of PNC, then our interaction terms would
pick up this effect, confounding our measure of the impact of welfare reform.
To test the robustness of our findings from the pooled sample of states, we also
ran the PNC initiation equation separately for Florida, Oklahoma, and all
other states combined.

Furthermore, to the extent that women anticipate their pregnancies, they
may obtain private insurance coverage or enroll in Medicaid before becoming
pregnant to reduce the out-of-pocket costs of pregnancy- and delivery-related
care. In these cases, insurance coverage before pregnancy may be correlated
with PNC initiation. We tested the endogeneity of insurance coverage by
using the following two-equation model suggested by Terza (2002).

Y1 = (PRIv, McAD) = (X1, X2) (3)

Y2 = f(X1, PRIV, MCAID, R1) (4)

where Y1 is our trichotomous insurance coverage variable, with uninsured as
the omitted category; Y2 is the dichotomous variable indicating initiation of
PNC in the first trimester; X1 is a vector of exogenous factors common to the
insurance and PNC equations (including WELFARE, NONELIGIBLE, POST,
POST X WELFARE, POST X NONELIGIBLE); X2 is a vector of exogenous factors
unique to the insurance equation (i.e., instrumental variables); PRIV and MCAID
are the reported values of private insurance and Medicaid coverage, respect-
ively; and Rl is the set of predicted residuals from the reduced-form equations
for priv and McaID. The residuals should capture the unobserved systematic
component of the variation and correct for any bias in the estimated coef-
ficients of these variables. If PRIV and MCAID are exogenous, then the coeffi-
cients of their predicted residuals should be insignificant (Terza 2002).

We tested a number of instrumental variables in the insurance equation
that we ended up not using, including the percent of workers in the county
who were employed in small firms, offered health insurance, and unionized;
whether the state had a family cap policy; and TANT time limits. We included
those variables with the most predictive value in our model: the ratio of
minimum wage to the maximum income to qualify for Medicaid, which
measures the attractiveness of work/private insurance relative to welfare/
Medicaid; the percentage of single men in the state who were uninsured,
which reflects the strength of the insurance market; whether the state had a
cash diversion policy in its welfare program; and, to reflect general economic
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growth, the annual percentage growth in households in the woman’s county of
residence, the county unemployment rate, and interactions of the unemploy-
ment rate with whether the county was a central city of a large metropolitan
area, a fringe county of a large metropolitan area, another metropolitan area,
or a nonmetropolitan area. None of these instrumental variables are strong
predictors of insurance coverage by themselves. However, as a block, they
were statistically significant in the estimated structural equation with a p-value
<.01 (Wald’s 5*> = 33.36 with 8 df).

Because the asymptotic properties of the Terza adjustment have not
been studied for multinomial logistic models such as the one we used for
health insurance coverage and because of our weak instrumental variables, we
also estimated the PNC initiation equation with a simple logistic model, as well
as with ordinary least squares (OLS) and two-stage least squares (TSLS) mod-
els and compared the marginal effects from each. All models were run in Stata
version 9.1 using the svy estimators to adjust for the sampling design. Because
the magnitude and significance of coefficients of interaction effects in non-
linear models do not equal the magnitude and significance of the marginal
effects of the interaction terms, we used the inteffcommand in Stata developed
by Norton, Wang, and Ai (2004) to compute the mean marginal effects and
significance of the interaction effects in our logistic models.

In all models, we controlled for a variety of other factors affecting PNC,
including the mother’s age, race, and educational and marital status; whether
she resided in a central city or fringe county of a large metropolitan area,
another metropolitan area, or a nonmetropolitan area; whether the pregnancy
was her first and whether it was intended; whether she drank, smoked, or was
experiencing certain life stressors; whether she had any medical conditions
putting the pregnancy at risk; the father’s educational status; and the ratio of
obstetricians to births in the county of residence. We also included state fixed-
effects and a monthly time trend variable. In the two-stage models, these
variables were entered into both the insurance and PNC initiation equations.

RESULTS
Descriptive Analysis

The percentage of study women eligible for Medicaid under both the welfare-
related and expansion-related criteria dropped from 1996 to 1999, but the de-
cline was statistically significant only for the welfare-related eligibles (Table 2).
Among the welfare-related eligibles, the percentage enrolled in Medicaid be-
fore pregnancy dropped from 48.4 percent in 1996 to 29.1 percent in 1999 and
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Table2: Percentage of Medicaid Eligibles and Noneligibles with Health
Insurance Coverage before Pregnancy and the Percentage of These Women
with First-Trimester Initiation of Prenatal Care, 1996 and 1999

Number and Percentage Initiated Prenatal
Distribution of Study Care in the First
Women Trimester of Pregnancy
1996 71999 1996 7999
Number of observations 13,714 12,067 12,580 11,777
Weighted count 523,074 533,788 491,149 521,676
All study women (%) 100.0 100.0 76.8 77.8
Welfare-related eligible (%) 8.0 6.0 57.1 55.3
Medicaid coverage before pregnancy 48.4 29, 17 61.1 58.0
Private coverage before pregnancy 17.9 21.4 61.6 55.9
Uninsured before pregnancy 33.7 49.5% 50.4 53.6
Expansion-related eligible (%) 45.5 439 68.2 69.7
Medicaid coverage before pregnancy 14.1 11.7 64.4 64.9
Private coverage before pregnancy 41.2 41.6 78.7 76.9
Uninsured before pregnancy 44.7 46.7+* 60.0 64.3
Not eligible (%) 46.4 50, 1 88.2 87.5
Medicaid coverage before pregnancy 1.2 1.7 714 73.5
Private coverage before pregnancy 88.2 86.7 91.9 90.5
Uninsured before pregnancy 10.6 11.6 59.8 66.8

Source: Tabulations of data from the Pregnancy Risk Assessment Monitoring System (PRAMS) for
Alaska, Florida, Maine, New York (excluding New York City), Oklahoma, South Carolina,
Washington, and West Virginia.

Note: Percentages are based on weighted counts.

##4A 7 test of the difference in the percentage of women with the characteristic in 1999 relative to
1996 was statistically significant at the p<.01 level.

#*A y? test of the difference in the percentage of women with the characteristic in 1999 relative to
1996 was statistically significant at the p<.05 level.

the percentage uninsured before pregnancy increased from 33.7 to 49.5 per-
cent. We see the same trends but on a much smaller scale for expansion-
related eligible women. The insurance status distribution of women desig-
nated not eligible for Medicaid did not change over the study period. There
may be some mismeasurement in our groups as evidenced by the small num-
ber of noneligibles enrolled in Medicaid before pregnancy. These women
may have had either a change in circumstances making them ineligible on
average for the year or had such large medical expenditures that they spent
down to the welfare-related income standards thereby qualifying for coverage.

Pregnant women were slightly more likely to initiate PNC during the
first trimester in 1999 than in 1996, with the improvement coming primarily
from women who were uninsured before pregnancy, regardless of whether
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they were welfare-eligible, expansion-eligible, or not eligible for Medicaid
during pregnancy. However, the percentage of all welfare-related Medicaid
eligibles with first-trimester PNC initiation declined from 57.1 to 55.3 percent
from 1996 to 1999. None of the changes in first-trimester PNC initiation
among our study sample, though, were statistically significant.

Multivariate Analysis

Tables 3 and 4 show the estimated coefficients of the variables of interest in the
equations for insurance coverage before pregnancy and first-trimester PNC
initiation, respectively. The full set of estimated coefficients is available from
the authors upon request.

We found a statistically significant negative effect of welfare reform on
Medicaid coverage before pregnancy among welfare-related Medicaid eli-
gibles and no statistically significant effect of welfare reform on private insur-
ance coverage before pregnancy. The mean marginal effect of welfare reform
measured from the interaction term for the postreform and welfare-related
eligibility indicators is a 5.3-percentage-point drop in Medicaid coverage be-
fore pregnancy for welfare-related Medicaid eligible pregnant women relative
to expansion-related eligibles, with a range in the estimated decline from 0.1 to
14.8 percentage points (Table 3).

Estimated marginal effects from the two-equation model with the Terza
adjustment show women with Medicaid coverage before pregnancy to have
had a 9.7 percentage point higher probability of first-trimester PNC initiation
relative to women who were uninsured before pregnancy (Table 4). This effect
is in the same range as the marginal effects of Medicaid coverage before
pregnancy estimated from the OLS and single equation logistic models; the
TSLS estimate is positive but larger and insignificant. The estimated 5.3-per-
centage-point drop in Medicaid coverage before pregnancy resulting from
welfare reform represents an 11 percent drop in coverage from the 48.4 per-
cent coverage level among welfare-related eligibles in 1996 (Table 2). Thus, in
the study states, welfare reform lowered first-trimester PNC initiation among
welfare-related Medicaid eligibles through this 11 percent reduction in
Medicaid coverage by approximately 1.1 percentage points (0.11 x 9.7).

On the other hand, the two-equation model with the Terza adjustment
shows no effect of private insurance coverage before pregnancy on first-tri-
mester PNC initiation relative to uninsured women. This result is contrary
to the consistent positive marginal effect from private insurance coverage
of 11.6-14.9 percentage points found with the other models (Table 4).
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In particular, whereas the marginal effect of private insurance coverage before
pregnancy changes dramatically moving from the single equation logistic to
the two-equation logistic model with the Terza adjustment, it changes little
moving from the single equation OLS model to the two-equation TSLS model,
which also adjusts for simultaneity bias.

The Terza test for endogeneity of the insurance coverage variables in the
two-equation model of first-trimester PNC initiation shows Medicaid coverage
to be exogenous but private coverage to be endogenous to the decision to
initiate PNC early; the coefficient of the predicted residuals from the private
insurance equation is statistically significant whereas the coefficient of the
predicted residuals from the Medicaid equation is not (Table 4). Thus, the
Terza model suggests that women select into private insurance once they
decide to become pregnant or find out they are pregnant, but they do not
similarly select into Medicaid coverage.

Estimated coefficients of the Medicaid eligibility category variables
show that, holding insurance coverage before pregnancy constant, welfare-
related Medicaid eligible women were equally as likely and noneligible
women were more likely than expansion-related eligible women to initiate
PNCin their first trimester (Table 4). Furthermore, women were more likely to
have first-trimester PNC in the postreform period compared to the prereform
period, but the improvement was concentrated among Medicaid eligible
women. The estimated marginal effect for the postreform indicator is consist-
ently significant and positive whereas the estimated marginal effect for the
interaction term between the postreform indicator and the indicator for non-
eligible women is consistently significant and negative over the different
models (Table 4). The sum of these marginal effects show that women not
eligible for Medicaid had a very small increase in first-trimester PNC initiation
relative to the increase for expansion-related Medicaid eligibles—0.6 percent
(5.5-4.9 in Table 4) versus 5.5 percent using the Terza model estimates.

Finally, the coefficient of the interaction of the postreform and welfare-
related Medicaid eligibility indicators is not significantly different from 0 un-
der any of the models. Thus, no evidence exists in the pooled data for an
impact of welfare reform on first-trimester PNC initiation beyond its effect
through lower Medicaid coverage before pregnancy.

In the state-specific models, the estimated coefficients of Medicaid cov-
erage before pregnancy are consistently positive but not consistently signif-
icant (Table 5). Furthermore, the estimated effects of time and income barriers
to care resulting from welfare reform vary by state. Table 5 shows results
for Florida alone, Oklahoma alone, and the other six states together using
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the single equation logistic model and the two-equation logistic model with
the Terza adjustment. Results indicate that the mean marginal effects of the
POST X WELFARE interaction term has the expected negative sign in Florida but
not in Oklahoma. The mean marginal effect of the time and income barriers
for the welfare-related eligibles relative to the expansion-related eligibles is a
significant 15.4 percentage-point increase in Oklahoma using the Terza mod-
el. Our estimate may be picking up a favorable impact on first-trimester PNC
initiation from the expansion of managed care for welfare-related enrollees in
that state. For all three state subsets, private insurance coverage has a signif-
icant, positive effect in the single equation model but an insignificant, negative
effect in the Terza model, similar to what we found in the eight-state pooled
analysis.

DISCUSSION

This study makes several contributions to the literature. First, with the use of
the PRAMS data, we were able to more accurately identify the target popu-
lation and the means through which welfare reform impacts PNC initiation.
We found that welfare reform had a significant negative impact on Medicaid
coverage before pregnancy among welfare-related Medicaid eligibles. This
drop resulted in a small decline of approximately 1.1 percentage points in first-
trimester PNC initiation for these women. Thus, we confirmed Kaestner and
Lee’s finding of a small adverse impact of the PRWORA legislation on first-
trimester PNC initiation.

We did not find any additional effect of welfare reform on first-trimester
PNC initiation from increased time and income barriers due to work require-
ments and sanctions for noncompliance. However, we believe that this is
partly due to other state policy changes that masked any impact from welfare
reform.

Second, we applied novel methods of correcting for simultaneous equa-
tion bias developed by Terza (2002). Our estimate of the effect of Medicaid
coverage before pregnancy using these methods is robust across different
estimation methods, lending credibility to the Terza method. The insignifi-
cant, negative coefficient that we obtained for private health insurance though
is troubling. States are looking to the private insurance market in developing
insurance programs to cover the uninsured. Our results suggest that plans
modeled after private insurance plans may not be as effective as Medicaid-
type plans for women in these income strata.
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Furthermore, if the results from the Terza approach are to be believed,
we were also able to establish that Medicaid enrollment among women of
childbearing age is independent of the decision to become pregnant whereas
the decision to obtain private insurance is not. Additional evidence for this
conclusion is provided in the coefficients of the variables for intendedness of
pregnancy which we had entered in the reduced-form insurance equations
(not shown); the coefficients of these variables were significant in the private
insurance equation but not in the Medicaid equation, indicating that women
planning to become pregnant are more likely to have obtained private cov-
erage prior to pregnancy but are not more likely to have enrolled in Medicaid.

Our analysis has several limitations. First, the data came from eight states
that were chosen because the PRAMS data were available for the study
period. These states are not necessarily representative of all states. Only 77
percent of pregnant women in the eight states initiated PNC in the first tri-
mester of pregnancy, compared to 82 percent of women nationally in 1996.
Furthermore, because the federal government allowed states great flexibility
in designing and implementing their TANF programs, time and income bar-
riers to care will vary by state. Thus, as seen in our sensitivity analysis, the
magnitude and significance of the impact of these barriers can vary by state,
and the results from a pooled sample will depend on the states included in the
sample.

Second, our method of estimating the impact of time and income bar-
riers arising from welfare reform can capture other trends over the study time
period. In our state-specific regression for Oklahoma, the interaction term for
postreform welfare-related eligibles may be picking up a significant favorable
impact on first-trimester PNC initiation from the managed care expansion that
occurred during this time among welfare-related but not expansion-related
pregnant women, confounding our estimated impact of welfare reform.

Third, the precision of our estimates is fair at best. Our method of ad-
justing for the simultaneous equation bias, like TSLS, results in consistent but
not necessarily efficient estimates. Moreover, the asymptotic properties of the
Terza adjustment have not been studied for multinomial logistic models such
as the one we used to estimate health insurance coverage before pregnancy.
Conlflicting findings for the private insurance coverage variable raises concern
about the validity of this method.

Although the number of welfare-related Medicaid women is relatively
small and therefore the adverse effect on progress toward the Healthy People
goal of 90 percent of all pregnant women initiating PNC in the first trimester
may be minor, the affected women are among the neediest and the most likely
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to benefit from early PNC. Improved outreach for eligible women within the
current Medicaid program and the development of expanded Medicaid-like
insurance options for women of childbearing age meeting welfare eligibility
criteria should receive high priority in our political and legislative agendas.
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