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FIGURE 1—Trend in the proportion of patients discharged with a short stay (discharge
within 1 day of a vaginal delivery or within 2 days of a cesarean delivery).
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In response to growing complaints and safety
concerns,1–4 most states and the federal gov-
ernment have now enacted legislation to
guarantee a more reasonable postpartum
length of stay.5 The Ohio law required health
maintenance organizations, health insurers,
public employers, and the state’s Medicaid
program to provide a minimum of 48 hours
of inpatient care following a normal vaginal
delivery and a minimum of 96 hours of inpa-
tient care following a cesarean delivery. This
study examined, in a single region in south-
western Ohio, whether the state legislative
mandate was applied in a manner that
equally affected decisions made for Medicaid
and commercially insured infants and their
families.

METHODS

The study population consisted of 30035
healthy, full-term, single-birth infants born in
1 of 10 hospitals in southwestern Ohio be-
tween April 1, 1996, and December 31,
1998, and discharged to home. Patients were
stratified by insurance type; 25747 had com-
mercial insurance, and 4288 had Medicaid
coverage. Self-pay patients were excluded.

Changes over time in the proportions of
newborns with a “short-stay” delivery were
examined for commercially insured infants
and those with Medicaid coverage by review-
ing a regional database of hospital discharge
information. Short stay was defined as dis-

charge within 1 day following a vaginal deliv-
ery or 2 days following a cesarean delivery.6

Three time periods were analyzed to exam-
ine the effect of the legislation: (1) the base-
line period (April 1, 1996, to July 18, 1996)
immediately before the law was signed by the
governor, (2) the immediate postlegislative
period (July 19, 1996, to October 17, 1997)
between the signing of the law and 1 year
after the law went into effect, and (3) the late
postlegislative period (October 18, 1997, to
December 31, 1998).

The association between length of stay and
insurance status was tested with χ2 tests of
proportions and multivariate logistic regres-
sion models.7 Each of the 3 periods was mod-
eled separately. The dependent variable in
these analyses was a binary variable indicat-
ing whether the patient had a short stay. To
determine differences in time trend between
discharge practices for Medicaid and those for
commercial insurance, a variable for interac-
tion between insurance status and the time
variable was included in the logistic regres-
sion model. Odds ratios (ORs) and relative
risks are reported. All statistical analyses were
performed with PC-SAS software (Release
8.1; SAS Institute Inc, Cary, NC).

RESULTS

Figure 1 shows the changing trend in short
stays for newborns over the course of the
study. Before the law was signed by the gov-
ernor, the probability of having a short stay
(Table 1) was not significantly different for
patients with Medicaid and patients with com-
mercial insurance. In addition, the trends over
time during this period were not statistically
significant for either group.

During the immediate postlegislative pe-
riod, the odds of a short stay decreased 85%
(an average of 11.7% per month) for com-
mercially insured newborns but only 70%
(an average of 7.6% per month) for newborns
with Medicaid. The odds ratio trend compar-
ing Medicaid short stay with commercial
short stay was statistically significant over the
15 months (OR=1.974; confidence limits=
1.019, 1.074). The relative risk of having a
short stay among Medicaid patients, relative
to commercially insured patients, increased
from 1.06 to 1.67 from the beginning to the
end of this period.

The proportion of newborns discharged
following a short stay stabilized during the
late postlegislative period. The time trends
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TABLE 1—Results for the 3 Time Periods

Baseline Period Immediate Postlegislative Period Late Postlegislative Period
April 1, 1996–July 18, 1996 July 19, 1996–October 17, 1997 October 18, 1997–December 31, 1998

Medicaid Commercial Insurance Medicaid Commercial Insurance Medicaid Commercial Insurance

n 409 2528 1860 11 562 2023 11 653

Short stay, % 87.0 84.1 71.3 57.0 58.8 40.7

Relative risk (Medicaid/commercial) 1.03 1.06 (beginning) 1.44

1.67 (end)

Odds ratio (Medicaid/commercial) 1.27 1.34 (beginning) 2.07

2.65 (end)

95% confidence limits 0.93, 1.72 1.05, 1.72 (beginning) 1.89, 2.28

2.16, 3.24 (end)

Change in the odds of a short stay during +12.9 –1.0 –7.6 –11.7 +1.2 –0.8

the period, % per month

95% confidence limits –17.6, 50.9 –10.6, 9.6 –9.9, –5.3 –12.5, –10.9 –0.9, 3.4 –1.6, 0.1

Note. Commercial insurance included BlueCross BlueShield, commercial health maintenance organization nonsenior plans, and all other commercial insurance plans. Medicaid coverage included
fee-for-service and health maintenance organization plans. April 1, 1996–July 18, 1996 = the baseline period immediately before the law was signed by the governor; July 19, 1996–October 17,
1997 = the immediate postlegislative period between the signing of the law and 1 year after the law went into effect; October 18, 1997–December 31, 1998 = the late postlegislative period.

during this period were not statistically signifi-
cant for either group. However, the difference
between the groups in the proportion of in-
fants discharged following a short stay was
significant. Thus, Medicaid patients during
this period had a 44% greater probability of
having a short stay as commercially insured
patients.

DISCUSSION

The effect of the law guaranteeing a mini-
mum newborn length of stay varied for com-
mercially insured and Medicaid infants in this
region of southwestern Ohio. In the immedi-
ate postlegislative period, newborns with
Medicaid coverage were significantly more
likely to be discharged early than were those
with commercial insurance. As late as 2 years
after the law went into effect, Medicaid pa-
tients still had twice the odds of being dis-
charged early.

It is unclear whether the Medicaid mothers
left early, unaware of the legislative mandate
allowing them to remain longer, or whether
the commercially insured mothers, being
more educated, were better positioned to take
advantage of the new legislation. Breastfeed-
ing rates traditionally have been low in the
Medicaid population,8–11 and physicians may
have felt more comfortable with early dis-

charge for mothers who did not intend to
breastfeed. Also, the establishment of early
discharge programs linked with aggressive
home visit support for Medicaid patients in
this region before passage of the state legisla-
tion12 may have prompted application of the
law in a more tailored approach. Our study
was limited to a single geographic region.
Whether the outcomes reported are related
to local environmental and practice factors or
can be generalized to other states where simi-
lar legislation has been enacted remains to be
seen.
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TABLE 1—Change (%) in Rates (Unadjusted and Adjusted) of Term Small-for-Gestational-Age
(SGA) Births to White and Black Women, 1989 to 1998

Potential Determinants White Women Black Women
of Term SGA Births Percentage (95% CI) Percentage (95% CI)

Unadjusted –8.2 (–8.7, –7.5) –10.3 (–11.4, –9.5)

Sequentially adjusted

Maternal age –7.0 (–7.6, –6.4) –9.7 (–10.6, –8.8)

Gravidity –7.2, (–7.8, –6.5) –9.9 (–11.0, –9.0)

Education –8.3 (–8.9, –7.6) –9.7 (–10.6, –8.8)

Unmarried status –11.8 (–12.4, –11.1) –11.3 (–12.2, –10.4)

Late prenatal care –10.6 (–11.2, –9.9) –9.2 (–10.2, –8.2)

Prior preterm or SGA birth –10.5 (–11.1, –9.8) –9.0 (–10.1, –8.0)

Chronic hypertension –10.5 (–11.1, –9.8) –9.0 (–10.0, –8.0)

Pregnancy-induced hypertension –10.7 (–11.3, –10.0) –9.1 (–10.1, –8.1)

Placental abruption –10.6 (–11.2, –9.8) –9.0 (–10.0, –8.0)

Placenta previa –10.5 (–11.1, –9.8) –9.0 (–10.0, –7.9)

Unexplained bleeding –10.5 (–11.1, –9.8) –9.0 (–10.0, –7.9)

Diabetes (all classes) –10.5 (–11.1, –9.8) –8.8 (–9.9, –7.8)

Smoking and alcohol use –2.9 (–3.7, –2.0) –4.1 (–5.3, –3.1)

Missing smoking or alcohol –3.1 (–3.8, –2.4) –3.8 (–4.9, –2.7)

Note. CI = confidence interval. Term SGA rates among Whites in 1989 and 1998 were 9.8% and 9.0%, respectively. Term SGA
rates among Blacks in 1989 and 1998 were 19.4% and 17.4%, respectively.
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Low birthweight (<2500 g) is a strong pre-
dictor of infant mortality.1 However, low
birthweight may be the consequence of pre-
term birth or restricted fetal growth. During
the past 2 decades, preterm birth rates have
been increasing in developed countries,2–9

whereas population-based trends in small-for-
gestational-age (SGA) births in the United
States remain unexplored. Trends in SGA
births are important because the severely
growth restricted are at increased risk for in-
fant death,10 whereas less severe cases may
lead to permanent deficits in growth and neu-
rocognitive development in later childhood11

and increased risk for adult chronic diseases.12

We performed this study to evaluate tem-
poral trends and their determinants in single-
ton SGA births among term and preterm

births to White and Black women in the
United States between 1989 and 1998.

METHODS

The study was based on the US vital statis-
tics data (1989 and 1998) assembled by the
National Center for Health Statistics.13,14 SGA
birth was defined as a sex-specific birth-
weight for gestational age less than the 10th
percentile, based on 1989 US singleton
births.15 To minimize gestational age errors,
all analyses were restricted to live-born in-
fants delivered between 28 and 41 com-
pleted weeks’ gestation. Births from Califor-
nia, Indiana, Louisiana, Washington, South
Dakota, Oklahoma, and Tennessee were ex-
cluded because these states do not report
data on several potential determinants. In-
fants with congenital malformations also
were excluded.

We first evaluated crude temporal trends in
SGA births between 1989 and 1998. We
then used logistic regression to sequentially
adjust for sociodemographic determinants,
followed by medical and obstetrical complica-
tions of pregnancy, and finally smoking or al-

cohol use (because they contained more than
25% missing data). Trends in SGA birth were
expressed as percent change in the SGA birth
rate between 1989 and 1998 relative to that
in 1989, after transforming odds ratios to rel-
ative risks.16

RESULTS

Term SGA birth rates declined by 8.2%
between 1989 (9.8%) and 1998 (9.0%)
among Whites and by 10.3% (19.4% in
1989 and 17.4% in 1998) among Blacks.
Preterm SGA birth rates increased by 10.2%
(8.8% in 1989 and 9.7% in 1998) among
Whites and by 21.4% (10.3% in 1989 and
12.5% in 1998) among Blacks.

After adjusting for sociodemographic de-
terminants, further adjustment for marital
status increased the decline in SGA birth
rate at term to 11.8% and 11.3% among
Whites and Blacks, respectively (Table 1).
Additional adjustment for smoking led to a
major reduction in the decline in SGA birth
rate among both races. However, none of
the other determinants examined helped ac-
count for the decline in term SGA birth


