Impact of Medicaid Expansion on Early Prenatal Care and
Health Outcomes
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To assess the impact of Medicaid expansion for pregnant women in South Carolina
and California, the authors compared
change in rates of timely prenatal care,
adverse infant and maternal health outcomes, and use of cesarean section for
groups of pregnant women who were either
uninsured or covered by Medicaid, versus
women with private coverage. The results
showed small and/or inconsistent changes.
Provision of coverage may be the first logical step in improving health care for the
uninsured, but outcomes may rely more on
outreach, coordination of care, and nonmedical interventions than on provision of
insurance coverage per se.
INTRODUCTION
The United States has for many years
ranked poorly in infant survival compared
with other nations in the developed world
(Liu et al., 1992; Dorgan, 1995). Although
many factors contribute to this poor performance, concern about limited access to
prenatal care has been particularly broad.
Uninsured women may be up to five times
as likely to delay prenatal care until late in
pregnancy. They have a much higher rate
of adverse health outcomes, including low
birthweight and prematurity (Haas et al.,
1993). Moreover, sick uninsured newborns receive fewer resources while in the
hospital (Braveman et al., 1991).
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Since its creation in 1965, Medicaid has
been one of this country’s most important
vehicles for improving access to health
care for the poor. Originally, however,
Medicaid coverage for pregnant women
was limited to a subset of the indigent population. The program provided coverage
for pregnant women who were recipients
of Supplemental Security Income or of Aid
to Families with Dependent Children
(AFDC), a group comprised of very poor
unmarried mothers and their children
(with incomes that were on average 47 percent of the Federal poverty level [FPL] in
1986). However, pregnant women without
disability who were married, first-time
mothers or who had incomes above the
AFDC cutoff were excluded. Beginning in
1981, Federal legislation progressively
expanded eligibility. Sequentially, Federal
law required States to extend Medicaid
coverage to all pregnant women with family incomes below the AFDC eligibility
level, below 75 percent of the FPL, then
100 percent of the poverty level, and finally, by 1990, 133 percent of the poverty
level. In addition, States were allowed to
extend coverage to those with incomes up
to 185 percent of the poverty level and
receive Federal matching funds.
As might be expected, the Federal legislation has had a large impact on enrollment
of pregnant women. For example, between
1987 and 1990, nearly 2.6 million more pregnant women enrolled in Medicaid. As of
July 1994, 33 States and the District of
Columbia set eligibility income limits
beyond the minimum required (133 percent
of the FPL) (Loranger and Lipson, 1995).
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Despite the importance of the Medicaid
expansion, study of its impact has proven
difficult. States have been understandably
reluctant to pursue randomized experiments. Use of administrative data to evaluate State-based “natural experiments” has
not been easy. With rare exceptions, birth
certificates lack information on insurance
coverage, so these data by themselves cannot be used to study changes in prenatal
care or health outcome by groups of
women covered by Medicaid or other specific insurance coverage (Braveman et al.,
1993). Instead, studying the utilization of
prenatal care has depended on expensive
and time-consuming linkages of birth certificates with hospital records or other
administrative data (Haas et al., 1993;
Haas, Udvarhelyi, and Epstein, 1993).
In this study we used such linked data to
examine changes in prenatal care and
infant and maternal health outcomes associated with Medicaid expansion in two
States, South Carolina and California. We
chose these States because of the availability of requisite data and because they represent different regions of the country.
METHODS
Overall Strategy
Our goal was to assess the effect of providing Medicaid coverage to otherwise
uninsured pregnant women on access to
timely prenatal care, health outcomes, and
use of medical services.
In South Carolina, Medicaid covered
pregnant women with incomes below 100
percent of the FPL as of October 1987. In
June 1989, Medicaid coverage was expanded to cover women with incomes up to 185
percent of the FPL. We were able to obtain
South Carolina data for calendar years
1988-91. We used data on all births in calendar year 1988 and in the first 5 months of
86

1989 to characterize the pre-expansion
period and all births between March 1,
1990, and December 31, 1991, to characterize the post-expansion period. The “post”
years were chosen to ensure that eligible
women could be covered by Medicaid for
their entire pregnancy.
In California Medicaid covered pregnant
women with incomes below 110 percent of
the FPL as of 1986. In July 1989, Medicaid
coverage was expanded to cover women
with incomes up to 185 percent of the FPL.
We were able to obtain California data for
calendar years 1989-91, giving us 1 year
less of pre-expansion data than in South
Carolina. We used data on all births
between January 1, 1989, and June 30,
1989, to characterize the pre-expansion
period and all births between April 1, 1990,
and December 31, 1991, to characterize the
post-expansion period.
One key design issue concerns the
study groups. We initially considered
examining separately the change in
process of care and health outcomes for
two groups—the Medicaid population and
those who were uninsured. However, we
were concerned that separate comparisons
of the process and outcomes of care of
those groups pre- versus post-expansion
would be misleading. We speculate, for
example, that women in California with
incomes between 110 percent and 185 percent of the FPL might be healthier than
women with incomes below 110 percent of
that level. Because the post-expansion
group would then have included healthier
women, comparison of outcomes pre- versus post-expansion for solely the Medicaid
population would have shown improvement on this basis irrespective of whether
the expansion had altered any individual’s
behavior or health outcome. We therefore
examined the change in patterns of prenatal care and health outcomes for all women
who were either uninsured or covered by
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Medicaid in the pre-expansion period compared with all women who were uninsured
or covered by Medicaid in the post-expansion period. To control for temporal trends
in the process of care and adverse birth
outcomes, we used privately insured
patients as a concurrent control group.
Data Sources
Hospital discharge abstracts for all
South Carolina and California residents
hospitalized respectively in a South
Carolina or California hospital were used
to identify all in-hospital deliveries of a single-gestation live birth of at least 500
grams during the study years noted.
Insurance status was based on primary
payer at the time of delivery. International
Classification of Diseases, 9th Revision,
Clinical Modification (ICD-9-CM) (Public
Health Service and Health Care Financing
Administration, 1980) procedure and diagnosis codes were used to identify mothers
and their infants from the discharge
abstracts. The South Carolina and
California birth registries provided birth
certificate data on all births during the
same time period.
Data Merging
We were required to link mother’s discharge abstract data, infant’s discharge
abstract data, and infant’s birth certificate
data for each delivery because each of the
three data files contained different variables that were part of our analysis. To
preserve confidentiality, the State of South
Carolina performed the merger of records
from that State. The data elements used
for matching included: hospital, mother’s
date of birth, baby’s date of birth, baby’s
race, mother’s race, presence of cesarean
section, baby’s sex, county and ZIP Code of
residence, health insurance number, and

birthweight. Data elements were matched
sequentially until there was a unique match.
Successful merges were obtained for
46,368 deliveries in 1988 and the first 5
months of 1989 (65.6 percent of birth certificate records, 71.8 percent of mothers’
discharge abstract records, 76.0 percent of
infant discharge abstract records) and
86,813 deliveries in the last 10 months of
1990 and 1991 (88.1 percent of birth certificate records, 91.4 percent of mothers’
discharge abstract records, 91.3 percent of
infant discharge abstract records). The
match rates are higher in 1990 and 1991
because several variables, including ZIP
Code, mother’s date of birth, and cesarean
section were available in more than one
data source (i.e., both mother’s discharge
abstract and birth certificate) then but not
in 1988-89. The match rate is higher for
discharge abstracts because the State did
not obtain complete hospital records, and
hence the denominator is smaller for discharge abstracts. This should not cause
any appreciable bias because the rate of
missing abstracts is modest (5-10 percent),
and even if abstracts were systematically
rather than randomly missing (e.g., by
payer status), that bias would be present in
both years and would minimally affect our
analysis of the change over time. From the
pre-expansion period, 923 matched records
(1.99 percent) and 1,816 matched records
from the post-expansion period (2.09 percent) were excluded for one or more of the
following reasons: out-of-hospital births,
multiple gestation, birthweight under 500
grams, unknown payer, or Medicare or
other non-Medicaid government payer.
For California we obtained the raw discharge abstract and birth certificate files
and excluded records indicating out-ofState residency, multiple gestation, birthweight under 500 grams, delivery at home
or in a hospital with less than 10 deliveries
annually, unknown payer, mother’s age
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under 14 years or over 42 years or fetal
death (ICD-9-CM code 656.4, fetal death;
and procedure codes 73.8, destruction of
fetus; 74.3, ectopic pregnancy; and 74.91
and 75.0, termination).
We then performed the linkage ourselves using a probabilistic matching algorithm in two stages
(Newkombe et al., 1959; Felligi and Sunter,
1969; Dubois, 1969; Bell et al., 1992). First,
we linked baby’s birth certificate and
mother’s discharge abstract using a series
of variables that included hospital, cesarean section, baby’s date of birth, ZIP Code
of residence, mother’s date of birth, and
race. Successful merges were obtained for
240,735 deliveries in the first 6 months of
1989 (95.3 percent of mothers’ discharge
abstracts, 92.1 percent of birth certificates), and 956,902 deliveries between
April 1, 1990, and December 31, 1991 (95.6
percent of mothers’ discharge abstracts,
92.2 percent of birth certificates). The success of the merge in California was greater
than that in South Carolina because of differences in the number and character of
common variables on the different data sets.
In a second stage, we linked these combined records to the infant discharge
abstracts. However, because the infant discharge abstracts lacked data on mother’s
date of birth, the match rate was lower.
Three-way matches were obtained for
189,602 deliveries in 1989 (75.1 percent of
mothers’ discharge abstracts, 72.5 percent
of birth certificates, 74.7 percent of infant
discharge abstracts) and 736,705 deliveries
in 1990-91 (73.6 percent of mothers’ discharge abstracts, 71.0 percent of birth certificates, 73.4 percent of infant discharge
abstracts). We used data from the two-way
match for all analyses except for those that
involved intrauterine growth retardation
(IUGR)/prematurity and baby’s length of
stay (i.e., baby’s length of stay greater than
mother’s length of stay and mother’s
length of stay greater than baby’s length of
88

stay) because these variables were based
on data from the baby’s discharge
abstracts. For analyses of prematurity and
length of stay we used the subset of
patients with a three-way match.
Outcome Variables
We examined variables that were indicators of access to timely prenatal care, infant
and maternal health outcomes, and utilization of care. To examine access to care, we
used birth certificate data to characterize
women by whether they had initiated care
during the first trimester and whether they
had initiated care before the third
trimester. The adverse birth outcomes
analyzed were low birthweight (less than
2,500 grams), IUGR/prematurity (ICD-9CM codes 764.0-765.1), and baby’s length
of hospital stay longer than mother’s
length of stay. To assess adverse maternal
outcome, we examined whether the mother’s length of stay was at least 1 day longer
than her infant’s stay. We also examined
utilization of cesarean section. All data on
adverse outcomes were obtained from
discharge abstracts except for low
birthweight, which was recorded on
birth certificates.
Data Analysis
To examine the effect of the program on
the principal study variables, we first calculated rates for indices of timely prenatal
care, adverse infant and maternal outcomes, and use of cesarean section for
each payer group. To control for temporal
trends in potential confounders, we directly standardized pre-expansion period rates
to post-expansion population characteristics based on mother’s age, race, level
of education, and marital status.
(Standardizing post-expansion rates to preexpansion characteristics would not have
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materially affected our estimates.)
We
term these standardized rates “raw.” We
compared these raw rates for the uninsured/Medicaid population with those of
the privately insured. To assess the effect
of the program, we examined the change
in the interpayer difference for these rates
between the pre-expansion period and the
post-expansion period. Our hypothesis
was that the Medicaid expansion would
narrow the gap in timely prenatal care and
health outcomes between the uninsured/Medicaid women and women with
private health insurance. We also expected
that expansion of Medicaid would be associated with an increase in use of cesarean
section for uninsured/Medicaid women
relative to women with private insurance.
Confidence intervals (CIs) for pre-expansion to post-expansion differences in rates
were calculated using standard techniques
(Kleinbaum, Kupper, and Morgenstern,
1982). Records with missing values for
mother’s age, race, level of education, and
marital status (1.7 percent of births
in South Carolina and 2.5 percent of births
in California) were excluded from
these analyses.
Confounding from Decline in Private
Insurance
Between the pre- and post-expansion
years, the proportion of women with private insurance decreased in both States by
6 to 7 percentage points. This may have
come from employers’ dropping private
insurance in response to the expansion of
Medicaid coverage (Cutler and Gruber,
1996). We call those who dropped private
coverage “switchers.” Because the switchers may have been on average better risks
(i.e., they may have had better access to
care and better health outcomes) than the
Medicaid/uninsured group for reasons
apart from their coverage, we were con-

cerned that the decline in private coverage
might have led to a factitious improvement
in measured access to care and outcomes.
Our strategy was to bound the possible
improvement that could have come from a
changed risk mix. We treated the raw or
standardized estimates as an upper bound
on the improvement that may have
occurred from the insurance expansions,
because those estimates would attribute
any remaining uncontrolled improvement
in the risk mix among the Medicaid/uninsured group to the provision of insurance.
To derive a lower bound, we performed a
simulation that held constant the proportion with Medicaid or no insurance at postexpansion levels but assumed that the
decline in private insurance came at random from the privately insured population.
To the degree that the decline in fact did
not come at random but rather came from
those who were worse-than-average risks
among the privately insured population
(i.e., the poorer risks were more likely to
lose private coverage), our estimate will
understate the gain from the expansion of
coverage. We term the simulated numbers
“adjusted” values. If the variables we use
to standardize, such as mother’s education,
control well for risk, the raw and adjusted
values should tell the same story, and in
fact they do.
Specifically, to calculate adjusted numbers, we simulated a comparison in which
the proportions of the population that were
privately insured and Medicaid/uninsured
remained constant at the post-expansion
levels. We imposed constant proportions
by simulating a switch from private insurance to Medicaid/uninsured in the preexpansion period. We first determined the
proportion of privately insured in the
pre-expansion period that would be
required to lose coverage to make the proportions of privately insured and
Medicaid/uninsured equal the post-expan-
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Figure 1
Adjusting Rates to Account for the Decline in Private Insurance
Adjusted rate = wM p r e + (1 - w)Ppre
((Number of Medicaid + uninsured mothers)pre/Number of motherspre)
where w =
((Number of Medicaid + uninsured mothers)post/Number of motherspost)
and Mpre and Ppre are the Medicaid/uninsured and private standardized rates in the pre-expansion period, respectively.
SOURCE: Epstein, A.M., and Newhouse, J.P., Harvard School of Public Health, Harvard Medical School, and Kennedy School of Government,
Boston, 1998.

sion values. We then constructed “adjusted” pre-expansion rates that equaled the
weighted average of the Medicaid/uninsured pre-expansion standardized rate and
the private pre-expansion standardized
rate, where the weight on the
Medicaid/uninsured rate equaled their
pre-expansion share/post-expansion share
and the weight on the private rate was (1 the Medicaid/uninsured weight). The
resulting expression is shown in Figure 1.
For example, in South Carolina, in the
pre-expansion period, 60.0 percent of the
population was privately insured, and 40.0
percent was covered by Medicaid or was
uninsured (Table 1), whereas in the postexpansion period, 52.9 percent of the population was privately insured, and 47.1 percent was covered by Medicaid or uninsured. To arrive at an adjusted, pre-expansion, Medicaid-plus-uninsured rate, we calculated the sum of South Carolina’s
Medicaid/uninsured pre-expansion rate
times 0.4/0.471, plus the pre-expansion private rate times 0.071/0.471. This allowed
us to simulate a comparison of pre-expansion versus post-expansion patterns of care
in which 52.9 percent of the population
in both periods was privately insured and
47.1 percent of the population was
Medicaid/uninsured, and the additional
Medicaid/uninsured in the pre-period
were a random sample from the private
group. In California we performed a simi-
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lar adjustment. Variances were computed
as a weighted average of the variances of
the means that were being combined.
RESULTS
Patient Population
Table 1 displays the characteristics of
the study population in the two study
States during the 2 study years. The proportion of pregnant women covered by
Medicaid increased substantially in both
South Carolina (27 percent to 42 percent)
and California (33 percent to 41 percent).
The proportion of pregnant women who
were uninsured decreased (13 percent to 5
percent and 11 percent to 8 percent in
South Carolina and California, respectively), as did the proportion with private
insurance (60 percent to 53 percent and 57
percent to 51 percent, respectively).
Changes in overall patterns of care and
health outcomes were inconsistent (Table
1). For example, in South Carolina but not
California, the proportion of pregnant
women initiating care in the first trimester
increased (from 66 to 70 percent). In spite of
this evidence that access improved overall in
South Carolina, the proportion of infants in
that State with IUGR/prematurity and the
proportion with length of stay greater than
mother’s length of stay increased. Use of
cesarean section went down in both States.
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Table 1
Characteristics of the Study Population1
South Carolina
Pre-Expansion2

California

Post-Expansion3

Pre-Expansion4

Characteristic

Number

Percent

Number

Percent

Percent

Number

Percent

Number

45,455

—

84,997

—

241,284

—

958,738

—

25 ± 5.6

—

24 ± 5.7

—

26.7 ± 5.7

—

26.8 ± 5.9

—

Primary Payer
Medicaid
Uninsured
Private

12,465
5,709
27,271

27.4
12.6
60.0

35,726
4,287
44,984

42.0
5.0
52.9

78,798
25,694
136,243

32.7
10.7
56.6

391,351
78,882
486,669

40.9
8.2
50.9

Race
White
Black
Hispanic
Other, Not White5

27,174
18,149
—
—

60.0
40.0
—
—

51,130
33,648
—
—

60.3
39.7
—
—

114,494
21,025
77,968
26,986

47.6
8.7
32.4
11.2

399,829
76,038
371,456
108,657

41.8
8.0
38.9
11.4

Education
High School Graduate
Not High School Graduate

34,278
11,120

75.5
24.5

64,454
20,296

76.0
24.0

68,817
164,810

29.5
70.5

315,207
620,108

33.7
66.3

Marital Status
Married
Not Married

31,284
14,158

68.8
31.2

55,651
28,511

66.1
33.9

169,092
71,643

70.2
29.8

642,743
314,159

67.1
32.8

29,678

65.9

58,856

69.6

175,561

73.6

690,548

72.8

40,614

90.1

78,273

92.5

221,804

93.0

886,954

93.5

Mean Age

Access to Care
Care Initiated in
the First Trimester
Care Initiated Before
the Third Trimester

Number

Post-Expansion3

Adverse Infant Health Outcomes
Low Birthweight
3,411
IUGR/Prematurity
2,693
Baby’s LOS Greater
than Mother's LOS
4,837

7.5
5.9

6,304
6,023

7.4
7.1

12,264
10,770

5.1
5.7

44,825
38,408

4.7
5.2

10.7

9,890

11.6

15,431

8.1

58,691

8.0

Adverse Maternal Health Outcomes
Mother’s LOS Greater
than Baby's LOS
1,203

2.70

1,596

1.9

3,242

1.7

12,135

1.7

Utilization
Cesarean Section

24.0

19,823

23.3

54,855

22.9

210,262

22.0

10,920

1

Includes all births in South Carolina and California for which mother and newborn discharge abstracts were merged with birth certificate data.

2

1988.

3

1990-91.

4

1989.

5

Includes Asian and Native American births.

NOTES: LOS is length of stay. Percentages may not add to 100 percent because of rounding. Numbers may not add to totals because of missing
data. IUGR is intrauterine growth retardation.
SOURCE: Epstein, A.M., and Newhouse, J.P., Harvard School of Public Health, Harvard Medical School, and Kennedy School of Government,
Boston, 1998.

Changes by Payer in South Carolina
Table 2 shows raw and adjusted rates in
South Carolina of initiation of prenatal
care, adverse infant and maternal outcomes, and use of cesarean section in the

pre-expansion and post-expansion periods
for pregnant women who had Medicaid or
who were uninsured, and women with private coverage. The adjusted rates are
adjusted for the decline in private insurance; both the raw and adjusted rates are
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Raw
Adjusted

Cesarean Section

21.3
21.9

3.0
2.9
25.1
25.1

2.8
2.8

9.0
9.0

-3.76
-3.24

0.19
0.16

5.07
4.37

0.37
0.32

1.09
0.94

-9.15
-7.87

-4.84, -2.68
-4.23, -2.25

-0.22, 0.59
-0.22, 0.54

4.29, 5.84
3.64, 5.10

-0.23, 0.97
-0.24, 0.88

0.43, 1.76
0.31, 1.57

-9.89, -8.41
-8.58, 7.16

20.7
20.7

2.1
2.1

13.8
13.8

7.6
7.6

8.1
8.1

89.9
89.9

58.6
58.6

Medicaid/
Uninsured
Rate

25.1
25.1

1.7
1.7

9.6
9.6

6.5
6.5

6.6
6.6

94.5
94.5

76.3
76.3

Private
Rate

-4.45
-4.45

0.39
0.39

4.17
4.17

1.09
1.09

1.43
1.43

-4.59
-4.59

-17.66
-17.66

-5.23, -3.67
-5.23, -3.67

0.13, 0.64
0.13, 0.64

3.56, 4.78
3.56, 4.78

0.60, 1.58
0.60, 1.58

0.93, 1.93
0.93, 1.93

-5.11, -4.08
-5.11, -4.08

-18.46, -16.86
-18.46, -16.86

Difference in Risk2
Confidence
Rate
Interval

After Medicaid Expansion 1990-91

-0.69
-1.21

0.20
0.23

-0.90
-0.20

0.72
0.77

0.34
0.49

4.56
3.28

6.33
2.98

Rate

-2.02, 0.64
-2.47, 0.05

-0.28, 0.68
-0.23, 0.68

-1.88, 0.09
-1.15, 0.75

-0.06, 1.49
0.02, 1.51

-0.50, 1.17
-0.32, 1.29

3.66, 5.46
2.40, 4.16

4.99, 7.67
1.69, 4.26

95-Percent
Confidence
Interval

Difference in Risk3

SOURCE: Epstein, A.M., and Newhouse, J.P., Harvard School of Public Health, Harvard Medical School, and Kennedy School of Government, Boston, 1998.

NOTES: Both raw and adjusted analyses are directly standardized to post-expansion population characteristics to account for temporal changes in mother’s age, race, level of education, and marital status.
Adjusted analyses are weighted to adjust for decline in the proportion of persons with private insurance during the study years. LOS is length of stay. IUGR is intrauterine growth retardation.

Medicaid/uninsured compared with private insurance, 1988-89 to 1990-91.

Raw
Adjusted

Mother’s LOS Greater
than Baby’s LOS

14.0
13.4

6.0
6.0

Medicaid/uninsured compared with private insurance, 1990-91.

Raw
Adjusted

Baby’s LOS Greater
than Mother’s LOS

6.4
6.4

7.3
7.3

3

Raw
Adjusted

IUGR/Prematurity

8.4
8.2

93.1
93.1

-25.07, -22.91
-21.64, -19.63

Difference in Risk1
Confidence
Rate
Interval
-23.99
-20.64

Medicaid/uninsured compared with private insurance, 1988-89.

Raw
Adjusted

Low Birthweight

84.0
85.3

72.5
72.5

Private
Rate

2

Raw
Adjusted

Initiation of Care
Before the
Third Trimester

48.5
51.9

Medicaid/
Uninsured
Rate

1

Raw
Adjusted

Initiation of Care
During the First
Trimester

Measure

Statistical
Adjustment

Before Medicaid Expansion 1988-89

Table 2
Rates and Confidence Intervals for Selected Measures of Care for Medicaid/Uninsured Women and Women With Private Insurance:
South Carolina, 1988-91

standardized to population characteristics
in terms of age, education, marital status,
and race during the post-expansion period.
To assess the impact of the Medicaid
expansion, we examined the change
between 1988-89 and 1990-91 in the interpayer differences between women covered
by Medicaid or who were uninsured on the
one hand and privately insured women on
the other. For example, in 1988-89 the raw
difference in the proportion of South
Carolina women initiating care in the first
trimester was 24.0 percentage points (48.5
percent versus 72.5 percent).
This
decreased to 17.7 percentage points after
Medicaid expansion yielding an improvement of 6.3 percentage points (95-percent
CI 5.0 to 7.7). The adjusted rates suggest
that changes in the provision of private coverage likely accounted for up to one-half of
the observed increase in the proportion of
pregnant women initiating care in the first
trimester. After adjustment, the interpayer
difference in the pre-expansion period in
the proportion of women initiating care in
the first trimester was 20.6 percentage
points (51.9 percent versus 72.5 percent).
This difference decreased to 17.7 percentage points during the post-expansion period, an improvement of 3.0 percentage
points (95-percent CI, 1.69, 4.26). Raw and
adjusted rates of initiation of care before
the third trimester also improved for the
Medicaid/uninsured group.
Despite these improvements in timely
initiation of care, our analyses showed no
improvement in infant and maternal health
outcomes for women who had coverage
with Medicaid or who were uninsured.
For example, in 1988-89, the raw interpayer difference between women covered by
Medicaid or who were uninsured and privately insured women in the rate of low
birthweight was 1.1 percentage points.
We hypothesized that the interpayer
difference would decrease significantly.

However, the findings were contrary to our
expectations—an increase in the interpayer difference to 1.4 percentage points in
1990-91, a change that was not statistically
significant. The pattern in both raw and
adjusted analyses was similar for the other
health outcomes we assessed, except
baby’s length of stay greater than maternal
length of stay, which showed an improvement that was not statistically significant.
Also contrary to expectations, relative use
of cesarean section did not increase for the
Medicaid/uninsured population.
Changes by Payer in California
We performed a parallel set of analyses
using data from California (Table 3).
Contrary to expectation, the results provide evidence that Medicaid was associated temporally with reduction in the early
initiation of prenatal care. For example,
the raw data suggest that the interpayer
difference in the proportion of women initiating care in the first trimester increased
from 16.8 percent to 17.3 percent. After
adjustment for the change in the proportion of the population covered by private
insurance, the interpayer difference
increased from 14.8 percent to 17.3 percent, a change of 2.5 percentage points (95percent CI, 2.1-3.0 percent).
We also examined adverse health outcomes and use of cesarean section. The
raw data showed relative improvement
among the Medicaid/uninsured population in infant health outcomes and an
increase in use of cesarean section. For
example, interpayer differences in low
birthweight decreased from 1.15 percent
to 0.81 percent, a change of 0.34 percentage points (95-percent CI>0.10,-0.58 percent). After adjustment the improvements
in rates of low birthweight, IUGR/prematurity, and baby’s length of stay greater
than mother’s length of stay diminished
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Raw
Adjusted

Cesarean Section

20.7
21.1

2.1
2.0
24.3
24.3

1.5
1.5

6.9
6.9

-3.60
-3.17

0.61
0.55

2.78
2.47

0.75
0.67

1.15
1.01

-6.90
-6.07

-16.78
-14.76

-4.02, -3.19
-3.56, -2.79

0.47, 0.76
0.41, 0.68

2.48, 3.08
2.18, 2.75

0.50, 1.01
0.43, 0.90

0.94, 1.34
0.81, 1.22

-7.17, -6.64
-6.33, -5.82

-17.20, -16.36
-15.16, -14.36

Difference in Risk1
Confidence
Rate
Interval

20.6
20.6

1.9
1.9

9.0
9.0

5.4
5.4

5.1
5.1

91.0
91.0

64.2
64.2

Medicaid/
Uninsured
Rate

23.5
23.5

1.4
1.4

6.8
6.8

5.0
5.0

4.3
4.3

97.0
97.0

81.5
81.5

Private
Rate

-2.92
-2.92

0.51
0.51

2.18
2.18

0.44
0.44

0.81
0.81

-5.99
-5.99

-17.26
-17.26

-3.13, -2.72
-3.13, -2.72

0.44, 0.58
0.44, 0.58

2.03, 2.33
2.03, 2.33

0.32, 0.57
0.32, 0.57

0.71, 0.91
0.71, 0.91

-6.11, -5.87
-6.11, -5.87

-17.47, -17.05
-17.47, -17.05

Difference in Risk2
Confidence
Rate
Interval

After Medicaid Expansion 1990-91

Rate

0.68
0.25

-0.11
-0.04

-0.60
-0.29

-0.31
-0.23

-0.34
-0.20

0.91
0.08

-0.48
-2.50

0.22, 1.14
-0.19, 0.68

-0.27, 0.05
-0.19, 0.11

-0.93 ,-0.26
-0.61, 0.03

-0.59, -0.03
-0.49, 0.04

-0.58, -0.10
-0.43, 0.02

0.62, 1.21
-0.20, 0.37

-0.95, -0.01
-2.95, -2.05

95-Percent
Confidence
Interval

Difference in Risk3

SOURCE: Epstein, A.M., and Newhouse, J.P., Harvard School of Public Health, Harvard Medical School, and Kennedy School of Government, Boston, 1998.

NOTES: Both raw and adjusted analyses are directly standardized to post-expansion population characteristics to account for temporal changes in mother’s age, race, level of education, and marital status.
Adjusted analyses are weighted to adjust for decline in the proportion of persons with private insurance during the study years. LOS is length of stay. IUGR is intrauterine growth retardation.

Medicaid/uninsured compared with private insurance, 1989 to 1990-91.

Raw
Adjusted

Mother’s LOS Greater
than Baby’s LOS

9.7
9.4

5.2
5.2

Medicaid/uninsured compared with private insurance, 1990-91.

Raw
Adjusted

Baby’s LOS Greater
than Mother’s LOS

6.0
5.9

4.5
4.5

3

Raw
Adjusted

IUGR/Prematurity

5.7
5.5

96.0
96.0

Medicaid/uninsured compared with private insurance, 1989.

Raw
Adjusted

Low Birthweight

89.1
89.9

79.5
79.5

Private
Rate

2

Raw
Adjusted

Initiation of Care
Before the
Third Trimester

62.8
64.8

Medicaid/
Uninsured
Rate

1

Raw
Adjusted

Initiation of Care
During the First
Trimester

Measure

Statistical
Adjustment

Before Medicaid Expansion 1988-89

Table 3
Rates and Confidence Intervals for Selected Measures of Care for Medicaid/Uninsured Women and Women With Private Insurance:
California, 1989-91

but remained of borderline statistical significance (p = 0.08, p = 0.10, p = 0.08,
respectively). The change in use of cesarean
section was no longer statistically significant.
Patterns of Care for High-Risk
Subgroups
We performed a similar set of analyses
in both States for women with less than a
high school education and for black
women. In South Carolina the results were
qualitatively similar to those in the overall
analyses. In California there were some
minor differences. Among women without
a high school education, those who were
uninsured or covered by Medicaid were
relatively less likely to initiate care in the
first trimester after the expansion; the findings for initiation of care before the third
trimester, however, disappeared. In both
raw and adjusted analyses, the improvements in rates of low birthweight and
IUGR/prematurity were statistically significant (p < 0.05). For black women, deterioration in timely initiation of care was not
evident.
Even after adjustment, the
improvements in rates of low birthweight
and newborn length of stay greater than
mother’s length of stay and the increase in
use of cesarean section were statistically
significant.
DISCUSSION
Expansion of Medicaid to cover a greatly increased proportion of poor, uninsured
pregnant women has been one of the most
prominent health policy initiatives during
the latter part of the 1980s and 1990s. The
legislative program was developed to
improve access to care and birth outcomes
for poor pregnant women who, without
Medicaid, would other wise have been
uninsured.
The Medicaid expansion
almost undoubtedly led to substantial

increased enrollment of these individuals,
with a commensurate increase in Federal
and State expenditures (Liska et al., 1995).
Information on the impact of this program
on access to prenatal care and birth outcomes is of substantial policy importance.
Our findings confirm that legislation to
expand Medicaid coverage led to substantial increases in the proportion of pregnant
women enrolled in Medicaid in the two
study States; however, the effects on
access to care and health outcomes in our
study were inconsistent. In South Carolina
the expansion of Medicaid was associated
with a small improvement in timely initiation of prenatal care but no apparent
improvement in the outcomes of care. In
California statistics on timely initiation of
care actually deteriorated for those who
were uninsured or covered by Medicaid.
Infant health outcomes appeared to
improve, although the numbers that were
adjusted for change in the proportion of
the population with private insurance were
of borderline statistical significance.
Braveman and colleagues previously
noted that access barriers persisted after
Medicaid eligibility expansion for patients
in California who were uninsured or covered by Medicaid. Yet it may seem counterintuitive that statistics for these groups
on timely initiation of care actually deteriorated. The explanation may lie in concurrent changes in the California medical
delivery system (Loranger and Lipson,
1995). Before the Medi-Cal eligibility
expansion, financial barriers for uninsured
pregnant women were offset by the Statefunded Community Based Perinatal
Services Program. Assuming that the
Medicaid expansions would obviate the
need for alternative coverage, the State
phased out the Community Based
Perinatal Services Program and may have,
in fact, reduced access for women who
remained uninsured.
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Previous studies that examined changes
in the process and outcomes of prenatal
care in relation to expanded Medicaid coverage have shown inconsistent effects.
Piper, Ray, and Griffin (1990) examined the
expansion of Medicaid in Tennessee to
married women without a concomitant
change in income eligibility or the eligibility-determination process.
The study
showed no change in first trimester prenatal care or birth outcomes, although
women directly affected by the mandate
could not be separated from the statewide
sample. Haas et al. (1993) and Haas,
Udvarhelyi, and Epstein (1993) examined
Healthy Start, a program in Massachusetts
that was a prototype for the Medicaid
expansion. This program provided coverage for pregnant women with incomes of
up to 185 percent of the FPL who would
otherwise have been uninsured. Again
there was no significant impact on either
patterns of prenatal care or health outcomes (Haas et al., 1993; Haas, Udvarhelyi,
and Epstein, 1993). Dubay et al. (1995)
examined the association of Medicaid
expansion with changes in the proportion
of women receiving early prenatal care in
Tennessee, California, Georgia, and
Michigan. Only Tennessee showed an
increase, although the data were aggregate
State numbers that were not broken down
by payer.
Currie and Gruber (1996) analyzed
aggregate State data and found that
Medicaid expansion in the late 1980s had
no impact on infant health, but earlier
expansions targeted at poor women
reduced incidence of low birthweight.
Coulam et al. (1995) analyzed national vital
statistics files and found a small but significant association between Medicaid expansions and reduced rates of delayed prenatal care and poor birth outcomes, including
preterm birth and low birthweight. This
group of analysts also examined the impact
96

of Medicaid expansion in Missouri in
January, 1998. They found that despite a
substantial increase in enrollment, lowincome women did not increase their utilization of prenatal care services or show
improved birth outcomes. More recently,
Long and Marquis (1997) examined the
impact of Medicaid expansion in Florida
and found an improvement in early initiation of care and the proportion of infants
born with low birthweight. They attributed this positive impact in part to contemporaneous growth in the public health
delivery system.
Perhaps it should not be surprising that
the impact of Medicaid expansion on initiation of care and health outcomes is either
small or inconsistent across different
States. Provision of coverage per se is only
one aspect of health care policy that affects
access to prenatal care. We have already
noted concurrent changes in the California
“safety net” that may have affected access
to care for uninsured pregnant women.
Others have noted impediments to access
such as bureaucratic problems in the application and certification process and a
shortage of obstetrical providers willing to
accept Medicaid patients (Loranger and
Lipson, 1995). These factors, as well as
outreach, undoubtedly vary across States.
Even if provision of insurance coverage
leads to improved access, the impact of
prenatal care on birth outcomes such as
low birthweight may be small, especially
for patients who are not at particularly high
risk (Huntington and Connell, 1994;
Strobino et al., 1995; Strobino et al., 1986;
Peoples, Grimson, and Daugherty, 1984;
Expert Panel on the Content of Prenatal
Care, 1989; Kaestner, 1998).
Our study has important limitations.
First, our data include limited measures of
the process of care. In California, there
was a deterioration in early initiation of
care, although health outcomes showed
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some improvement. Presumably, this
improvement was related to changes in the
process of care other than the time of initiation. Administrative records contain limited clinical information and no data on
smoking or drinking; it is possible that
unmeasured clinical factors may have
affected our findings. There may be other
clinical conditions that are prevented or
ameliorated by prenatal care that were not
adequately included in our database. For
example, anemia may be an important
source of maternal morbidity, but it is not
reliably recorded in hospital discharge
abstracts. We were unable to merge data
for all of the patients. Change in the number of illegal aliens in California may have
affected the composition of the uninsured
group. The primary payer noted at time of
delivery was assumed to be the payer for
both delivery and prenatal care. Some
individuals may have lost or gained insurance during the prenatal period. Finally,
our study included only two States. There
is substantial variation among State
Medicaid programs. Our findings are
instructive, but it would be premature to
generalize nationally.
Finally, our investigation is quasi-experimental. Because infant mortality is a multifaceted problem that encompasses broader issues such as poverty and poor education, it is possible that temporal changes in
these and related areas accounted for our
results. In particular, we noted a temporal
decline in private insurance coverage. To
control for its impact, we calculated adjusted rates by assuming a random loss of
insurance within the insured cohort. This
assumption implies that within the insured
group, the loss of insurance is uncorrelated with the likelihood of a poor birth outcome. However, if those at a greater risk of
a poor outcome within the privately
insured group are more likely to lose insurance, our assumption of random loss of

insurance will understate any improvement in outcomes attributable to the
expansion of insurance. Because our raw
or unadjusted figures probably overstate
the improvement in outcomes, the unadjusted and adjusted figures should bound
the true change under the plausible
assumption that on average those losing
private insurance were more likely than
others with private insurance to have a
poor birth outcome. Our qualitative conclusions about outcomes and initiation of
care, however, are similar with both raw
and adjusted data.
In summary, provision of insurance coverage appears to have an inconsistent
impact on timely access to care and health
outcomes. These results should be underscored as we move rapidly into an era of
Medicaid managed care. Organizations
that provide integrated care may be able to
provide superior outreach and continuity
of care to the Medicaid population.
Further study of the impact of Medicaid
expansion in States that utilize managed
care seems particularly important.
Provision of coverage may be the first logical step in improving access to prenatal
care and related maternal and infant health
outcomes for the Medicaid population.
However, much remains to be done. The
final solution may rely more on outreach
and coordination of care and non-medical
interventions than on provision of insurance coverage per se.
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