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November 13, 1996

To: Interested Persons

From: Laurie Cawthon, M.D., M.P.H.
Project Manager, First Steps Database
Research and Data Analysis

Subject: Updated Information for Planned Home Births Report

In October 1996, we received the Matched Infant Death files for 1994 and 1995 from the DOH Center for
Health Statistics.  These data have allowed us to update the infant mortality data previously distributed in
our report on Planned Home Births; we now have complete infant mortality data for children born in
1993 and 1994, two more years than available in July.  While the new data do not change the general
conclusions made in the report, fewer adverse outcomes were found among the 1993 and 1994 births, so
the differences between outcomes for women who received some prenatal care from licensed midwives
and other Medicaid women are smaller.  This is shown most clearly in the revised Table 8 (from page 15
of the report) shown on the back of this page.

•  The infant mortality rate for women who received prenatal care from licensed midwives is not
significantly greater than that for all other Medicaid women.  This finding is unchanged, but the
difference between the IMRs is smaller than previously.

 
•  No additional SIDS cases were identified among 1993 and 1994 births to women who received

prenatal care from licensed midwives.  The SIDS rates for the two groups are now very similar; again
the difference was previously greater although not significant.

 
•  The rate of major malformations (as previously defined) remains greater among the births to women

with prenatal care from licensed midwives, and this difference continues to be statistically significant.
The rate of major malformations is basically unchanged for the all other Medicaid group and is lower
for the women with prenatal care from licensed midwives.  Only one additional case (Down
Syndrome) was identified among the 1993-94 births to women with prenatal care from licensed
midwives.

The consistency of these findings is reassuring and confirms the conclusions discussed in the report.  It
does suggest that the number of unusual birth defects found in the 1989-92 births is likely to represent a
random occurrence although further monitoring may be indicated.

An inadvertent error occurred on page 20 of the report in the explanation of the meaning of statistical
significance in the first sentence of the last paragraph.  Page 20 has been corrected in this copy of the
report.



Table 8.  Rates of Infant Mortality and Major Malformations:  1989-1994 Births

Revised 11/96 to include 1993-1994 Infant Death Data

Women with All Other
Some PNC from Medicaid
Lic. Midwives Women Risk Ratio (95%

(N=2037 (N=167,799) p-Value Confidence Interval)

Infant Mortality 10.3 per 1000 9.4 per 1000 p=0.66 1.10 (0.72 to 1.69)
Rate (n=21) (n=1571)

SIDS Rate 2.9 per 1000 3.1 per 1000 p=0.92 1.96 (0.43 to 2.14)
(n=6) (n=516)

Rate of Major 3.9 per 1000 1.8 per 1000 p=0.03 2.20 (1.09 to 4.44)
Malformations1 (n=8) (n=299)

                                                          
1 Rates for major malformations (restricted to Down Syndrome, Trisomy 18, diaphragmatic hernia, and conjoined
twins) include children who survived the first year of life.
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EXECUTIVE SUMMARY

Planned Home Births:
Outcomes Among Medicaid Women in Washington State

This study describes birth outcomes, maternal characteristics, and prenatal care for women with
planned home births who gave birth between 1989 and 1994.  Women with home births are
compared to other women who received prenatal care from licensed midwives and gave birth in
birthing centers or in hospitals.  These groups are also compared to the general Medicaid
population of women who gave birth.  The First Steps Database was used to determine the
specialty of prenatal care provider and the birth place type, and as the data source for other
measures of interest.

Women who received prenatal care from licensed midwives were assumed to be planning (or at
least considering) home birth.  It was not possible in this study to determine the planning status
(i.e., whether the birth place was planned to be at home) for women with home deliveries and a
prenatal care provider other than a licensed midwife, and for this reason the study focused on
women who received prenatal care from licensed midwives.

•  Birth outcomes for home deliveries were striking for their very low rates of poor
outcomes.  For women who received prenatal care from licensed midwives, the majority
(85% to 100%) of those who would subsequently deliver infants with poor outcomes were
transferred for hospital delivery at some point prior to birth.

 
•  Women who delivered at home and received prenatal care from licensed midwives were

typically low risk with respect to established risk factors for adverse birth outcomes:  they
were mostly white, older, married, non-smokers, and highly educated.  Many of the same
risk factors may predict successful home delivery.  Those who were successful in
delivering at home tended to be older, even more highly educated, more non-smoking, and
financially better off, compared to those who subsequently delivered in hospital.  Women
who delivered at home and received prenatal care from licensed midwives also
demonstrated low risk characteristics regarding their use of prenatal care:  they started
prenatal care early in their pregnancies; women who delivered at home received
considerably more prenatal care from licensed midwives than did women who delivered in
hospital.

 
•  For the women identified as receiving some prenatal care from licensed midwives, the

infant mortality rate was nearly 1.5 times that for all other Medicaid women although this
difference was not statistically significant.  Major malformations and chromosomal
abnormalities (Down Syndrome, Trisomy 18, diaphragmatic hernia, and conjoined twins)
identified as causes of death or underlying medical conditions in the infant deaths
occurred with a significantly higher frequency.  This was not explained by the older age of
the women with prenatal care from licensed midwives.

The results of this study are consistent with a large body of literature which has documented the
safety of planned home birth for low risk women when attended by a trained provider.
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Background

The Planned Home Birth and Medicaid Reimbursement Task Force requested the assistance of
the First Steps Database in reviewing birth outcomes for Medicaid women who had planned
home births.  Previous reports from the FSDB described low rates of low birthweight and low
prevalence of social and medical risk factors among women who received prenatal care from
licensed midwives and certified nurse midwives1 and identified the most frequent medical
reasons for the birth attendant to be other than a licensed midwife as obstructed labor and
multiple gestation among women who had some prenatal care from a licensed midwife.2

Washington State is one of fifteen states in the United States that currently license midwives who
are not necessarily nurses to attend out-of-hospital.3  With the implementation of the First Steps
Maternity Care Access Program in 1989, Washington’s Medical Assistance Administration
began to reimburse licensed midwives for prenatal care; however, reimbursement for deliveries
occurring at home has not been available.  This issue was examined in 1992 by a previous task
force, who recommended that DSHS reimburse for planned home births attended by physicians,
certified nurse midwives and licensed midwives who agreed to function within proposed low risk
guidelines.  The committee also suggested that providers agree to participate in a quality
assurance program for Medicaid reimbursed prenatal and home birth service.4  Since such a
quality assurance program has now been implemented, Medicaid is re-examining the issue of
reimbursement for planned home births.

This report describes birth outcomes, maternal characteristics, and amount of prenatal care for
women who received some prenatal care from licensed midwives and who gave birth between
1989 and 1994.  Women who gave birth at home are compared to other women who received
prenatal care from licensed midwives and who gave birth in birthing centers or in hospitals.
These groups are also compared to the general Medicaid population of women who gave birth.

Women who begin prenatal care with licensed midwives are assumed to be planning (or at least
considering) home birth.  If they do not deliver at home or in a birthing center, it is assumed that,
at some point, transfer of care has occurred.  A woman who begins prenatal care with a licensed
midwife may transfer her care to another provider (and subsequently deliver in hospital) for a
number of reasons.  She may choose to deliver in a hospital or birthing center because Medicaid
reimburses for deliveries in these facilities. The midwife may recognize problems in the
woman’s pregnancy which contraindicate a home delivery and refer her care to a medical
specialist.  It is also possible that the woman may develop an acute condition prior to or during
labor which requires emergency transfer.  The methods used in this study do not permit
distinguishing the timing of, and reasons for, transfer of care in detail, but the amount of prenatal
care for which the midwife was reimbursed and the number of women who received care from
other medical providers during the month prior to delivery were used to provide information in
this area.
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Study Methods

This study describes birth outcomes, maternal characteristics, and prenatal care use for 2,054
Medicaid women who gave birth between 1989 and 1994 and received some prenatal care from
licensed midwives.  The First Steps Database,5 which links vital statistics, Medicaid claims, and
eligibility data, was used as the data source for this study.  The provider specialty on Medicaid
claims for prenatal care services was used to identify women with prenatal care provided by
licensed midwives, and the birth place type on the birth certificate was used to identify births
which occurred at home.  Other variables of interest were extracted from birth certificates,
matched infant death records, Medicaid claims, and eligibility history files included in the First
Steps Database.

The 2,054 births to women with prenatal care from licensed midwives were categorized by birth
place type, and outcomes compared for women who delivered at home (N=706), in birthing
centers (N=364), and in hospitals (N=811).  These three groups accounted for 1,881 (91.5%) of
the 2,054 births to women with prenatal care from licensed midwives.  An additional 91 births
(4.4%) occurred at home with a birth attendant other than a licensed midwife, and 82 births
(3.9%) occurred in birth place types other than hospitals, home, or birthing centers.  Only one of
the births at other birth place types occurred en route.  Because of the small size of these groups,
these births were excluded from the analyses comparing birth place types.

Medicaid women represented 19.6% (1,409 / 7,181) of Washington’s home births, while they
were 36.3% of the total state births during the same time period.  The majority (65%) of home
births in Washington State during the six-year study period were attended by licensed midwives,
as shown in Table 1 (below).

Table 1.  Attendant at Birth for Washington Home Births  1989 - 1994

Non-Medicaid Medicaid
N=5,772 N=1,409

Licensed
Midwife

3706 (64.2%) 920 (65.3%)

Physician 222 (3.8%) 164 (11.6%)

Certified
Nurse Midwife

431 (7.5%) 30 (2.1%)

Nurse 91 (1.6%) 12 (<1%)

Other Midwife 176 (3.0%) 42 (3.0%)

Osteopath 7 (<1%) 5 (<1%)

Other 596 (10.3%) 132 (9.4%)

Not Stated 264 (4.6%) 44 (3.1%)
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The 706 home births with prenatal care from licensed midwives represent half of the total
number of home births to Medicaid women (N=1,409) during the same time period.  Many home
births are not planned to take place at home.  In addition, some women who gave birth at home
did not receive prenatal care from licensed midwives, and some women who received prenatal
care from licensed midwives had a birth attendant other than a licensed midwife.  The study
groups were restricted to women with prenatal care from licensed midwives to control for the
specialty of prenatal care provider and to exclude women with unplanned home births (based on
the assumption that women with prenatal care from licensed midwives were planning home
birth).  The importance of excluding unplanned home births was based on previous findings that
neonatal death rates for unplanned home births may be 18 to 20 times the rates for planned home
births.6, 7

Overall, 1.5% of Washington births from 1989 through 1994 occurred at home, with a slightly
greater proportion of home births in the Non-Medicaid population (1.9%) and a slightly lower
proportion among Medicaid women (0.8%).  Since 1989, the proportion of Medicaid deliveries
with prenatal care provided by licensed midwives has been increasing as shown in Table 2.

Table 2. Medicaid Births with Prenatal Care Provided by Licensed Midwives

Year of Birth
Births with PNC from
Licensed Midwives

Percent of All
Medicaid Births

1989 137 0.66%
1990 219 0.84%
1991 311 1.06%
1992 353 1.14%
1993 470 1.46%
1994 564 1.78%

Total 2,054

While the number of deliveries financed by Medicaid has increased over this time period (from
20,674 in 1989 to 31,569 in 1994), the proportion of deliveries with some prenatal care provided
by licensed midwives has also increased:  in 1989, just 0.66% of Medicaid births had prenatal
care from licensed midwives; by 1994, the percentage had nearly tripled, increasing to 1.78%.

Comparison Groups

For analysis of  birth outcomes, maternal characteristics, and amount and timing of prenatal care,
the general Medicaid population of women who gave birth in 1992 was used.  This year
represents a midpoint in the six-year study period and is the most recent year for which certain
data (infant deaths and mother’s educational attainment) are available.  Different measures may
show varying trends over time so this comparison group was not used for the analysis of infant
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mortality and major malformations.  With more than 30,000 Medicaid births in 1992, the
population was large enough to produce stable results.

Birth outcomes for women who received prenatal care from certified nurse midwives are also
presented for comparison to a similar group who received prenatal care from licensed midwives.
Births with prenatal care from certified nurse midwives (N=4,151), although a larger group than
the group with prenatal care from licensed midwives, were drawn from the same six-year period
as for the licensed midwives group.

The detailed analyses of rates of infant deaths and major malformations required a comparison
group of Medicaid births which matched the same birth years as for the group of births with
prenatal care from licensed midwives.  These groups are described in more detail in Part IV.

Statistical Methods

SAS8 was used for all data analysis and for t-tests.  EPI-INFO9 for used for other statistical tests
and for the computation of confidence intervals.  Differences were considered significant when
the p-value was 0.05.
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Findings

I.  Birth Outcomes

Table 3 describes birth outcomes among the three groups of women who received some prenatal
care from licensed midwives.  The rates of poor birth outcomes are very low among the women
who delivered at home or in birthing centers.  For each outcome studied — fetal mortality,
neonatal and postneonatal mortality, low birthweight, and prematurity — the rate of poor
outcomes was lower in the home-birth and birth-center groups, as compared to the general
population of Medicaid women who gave birth.  When outcomes are compared for women who
received some prenatal care from a licensed midwife and delivered their baby in hospital, the
rates of poor outcomes are generally higher than for women delivering in non-hospital settings or
for the general Medicaid population.

The most striking findings are the very low rates of poor birth outcomes among women
delivering at home or in birthing centers and the very high rates of in-hospital delivery for infants
with poor birth outcomes born to women who received prenatal care from licensed midwives.
The high rates of in-hospital delivery for infants with poor birth outcomes suggest that their
mothers were selectively transferred at some point during pregnancy or labor.  For example, the
number of fetal deaths (stillbirths) among women who received some prenatal care from licensed
midwives and delivered in non-hospital settings was zero (0).  The rate of transfer to hospital
delivery for these women who experienced fetal death was 100% (N=17).  For other adverse
outcomes, the transfer rates are also quite high:

Table 4.  Transfer of Care from Midwife Practice to Hospital Delivery

Birth Outcome Transferred for Hospital Delivery
(Percent)

Fetal Death 100%

Very low birthweight 93%
Medium low birthweight 85%

Multiple Gestation (twins) 88%

Neonatal Death 88%

Prematurity (<37 weeks) 87%
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While rates of neonatal and postneonatal mortality (16.8 and 14.4 per 1000, respectively) among
the women who received some prenatal care from midwives and delivered in hospital appear to
be substantially higher than the rates for Medicaid births in general (4.6 and 5.0 per 1000), it is
important to remember that this group selects for high-risk births.  The differences in infant
mortality rates will be explored in more detail in Part IV.

Births with prenatal care from licensed midwives may also be compared to births with prenatal
care from certified nurse midwives.  Birth outcomes for this group are shown in Table 5.  In
contrast to women who received prenatal care from licensed midwives, women with prenatal
care from certified nurse midwives delivered primarily in hospital settings.  While 43% (811 /
1,881) of births with prenatal care from licensed midwives occurred in hospital, 97% (4,030 /
4,151) of births with prenatal care from certified nurse midwives occurred in hospital.

The hospital births for the certified nurse midwives group demonstrate very low rates of poor
birth outcomes — lower rates of fetal, neonatal, and postneonatal mortality, very low and
medium low birthweight, and prematurity compared to the general Medicaid births.  This pattern
is very different from that shown in Table 3 for births with prenatal care from licensed midwives.
Both certified nurse midwives and licensed midwives tend to enroll low risk women in their
practices:  for certified nurse midwives, the hospital is the primary delivery site, while for
licensed midwives home births are typically planned, and women who develop complications or
new risk factors are referred for hospital delivery.  This difference in the pattern of delivery site is
reflected in the different birth outcomes for hospital births for women with prenatal care from
certified nurse midwives compared to licensed midwives:  rates of neonatal and postneonatal
deaths, low birth weight, and prematurity were greater than those for the general Medicaid
population for hospital births for women with prenatal care from licensed midwives and less than
those for the general Medicaid population for hospital births for women with prenatal care from
certified nurse midwives.
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II.  Maternal Characteristics

Pregnant women who are planning home birth and are accepted for prenatal care by a licensed
midwife have few medical and social risk factors for poor birth outcomes.  This situation
probably results from a combination of factors although the most important factor is not known:
pregnant women who know that they are low risk may self refer to licensed midwives or the
midwife may not accept high risk women into prenatal care if they have known contraindications
to planned home birth.

As shown in Table 6, women who received some prenatal care from licensed midwives are
predominantly white (87 to 95%, compared to 65% of the general Medicaid population), slightly
older (average age 25.9 to 27.6 years, compared to 24.0 years of age), mostly married (54 to 66%,
compared to 48%), largely non-smokers (smoking rates of 13 to 22%, compared to 30%), and
highly educated (at least some college 33.5% to 49.7%, compared to 16.7%).

For women who received some prenatal care from licensed midwives, some characteristics differ
between women who had home births and those who gave birth in hospital. The proportion of
parous women is higher (70%) among women with home births compared to women with
hospital births (50%), and the proportion of multiparous (two or more prior births) women is also
higher (42.9%) in the home-birth group compared to the hospital-birth group (26.3%).  Women
with home births were slightly older (average age 27.6 years) than women who gave birth in
hospital (average age 25.9).  Nearly half (45.9%) of women in the home-birth group had at least
some college education, compared to one-third (33.1%) of women in the hospital-birth group.
The rates of smoking (22%) and poverty (indicated by grant recipient status, 35%) were higher
among women who had hospital births, compared to women with home births (13% smokers and
26% Grant Recipients).
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III.  Amount and Timing of Prenatal Services

Table 7 describes the amount and timing of prenatal care from birth certificate data for the
trimester prenatal care began and the Kotelchuck Index of prenatal care adequacy, in addition to a
summary of the prenatal care claims (billings) submitted to Medicaid by licensed midwives.

The rate of first or second trimester initiation of prenatal care was highest in the home birth
group (95%).  Women with prenatal care from licensed midwives who delivered in birthing
centers initiated prenatal care nearly as early, with 93% beginning in the first or second trimester.
The rate of first or second trimester initiation for women with prenatal care from licensed
midwives with hospital births (85%) was actually slightly lower than that for the general
Medicaid population (87%).  In addition, 10.3% of women in the hospital birth group had an
unknown value for this measure.

Similarly, the proportion of women with adequate or better prenatal care according to the
Kotelchuck Adequacy of Prenatal Care Index10 was substantially higher for the home births and
birthing center groups (79.4% and 78.2%, respectively) than for the hospital births and general
Medicaid groups (56.2% and 56.3%, respectively).  More than one-fourth (25.3%) of the hospital
births group had an unknown value for this measure.

The following analyses describing claims for prenatal care provided by licensed midwives were
restricted to the three groups with prenatal care provided by licensed midwives.  This analysis
explores the amount and timing of prenatal care from licensed midwives (and reimbursed by
Medicaid) for each of these groups.  A majority of women in all three groups received an Initial
Assessment provided by a licensed midwife (procedure code 5930M):  the proportion receiving
Initial Assessments was slightly higher in the hospital-birth group (66.8%) compared to the
home-birth group (61.5%).  This provides evidence that the proportion of women beginning
prenatal care with a licensed midwife was comparable in these two groups.  For the birth-center
group, the proportion was somewhat higher (74%).

The proportion of women receiving all three trimesters of prenatal care or total prenatal care
(billing codes shown on Table 7) from licensed midwives was highest in the birthing center
group (93.1%), presumably because midwives performing deliveries at birthing centers could
receive reimbursement for delivery services in addition to prenatal care.  For the home births
group, the proportion was 59.8%, 1.7 times greater than that for the hospital births group
(35.3%).  This suggests that women in the home births group received considerably more
prenatal care from licensed midwives and is consistent with the birth certificate data for initiation
and adequacy of prenatal care.

The proportion with only first and second trimester care from licensed midwives was highest in
the hospital birth group (9.1%); this is consistent with transfer of care during the third trimester
and the rate of preterm delivery in the hospital-birth group since in both of these situations,
licensed midwives would not bill for third trimester care.  As well, 9.1% of hospital births had
only an Initial Assessment or a pregnancy test provided by a licensed midwife.



14

Another way to use claims data to describe the situation surrounding transfer of care is to look at
claims submitted by providers other than licensed midwives during the month prior to delivery.
While only about 20% of women in the home-birth and birth-center groups received medical
services billed by hospitals, obstetricians, clinics, or radiologists during the 30 days prior to
delivery, 60% of women with hospital births received such services, and 47% of this group
received these services one to four weeks prior to delivery.  On the other hand, 40% of the
hospital-birth group received no such services during the month prior to delivery.
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IV.  Infant Mortality and Major Malformations

As described in Part I, the rates of neonatal and postneonatal mortality among women who
received some prenatal care from licensed midwives and gave birth in hospital are higher than
the rates for Medicaid births in general.  This section will explore this finding in more detail,
present results of statistical tests evaluating these differences, and describe the causes of death
and underlying medical conditions.

Since women who experience adverse birth outcomes are selectively transferred to the hospital-
birth group, infant deaths were analyzed for the group of women receiving some prenatal care
from licensed midwives as a whole.  Because the matched infant death files are not yet complete
for births occurring in 1993 and later, this analysis was limited to births from 1989 through 1992.
Also, since the number of events is small (a total of 16 infant deaths among 1,020 liveborn
infants born in 1989 through 1992), neonatal and postneonatal mortality were not analyzed
separately.

The following table shows that, while the infant mortality rate for births to women who received
some prenatal care from licensed midwives (15.7 per 1000) is 1.5 times greater than that for all
other Medicaid women who gave birth during the same time period (10.8 per 1000), this
difference is not statistically significant (p=0.12).  In reviewing the causes of death and
underlying medical conditions, it was found that 12 of the 16 infant deaths were attributed either
to SIDS (n=6) or to major congenital malformations (or chromosomal abnormalities) (n=6).  The
SIDS rate for infants born to women with prenatal care from licensed midwives was also greater
than that for all other Medicaid births; however, this difference also was not statistically
significant (p=0.19).  The rate of four major malformations and chromosomal abnormalities
found among the infants born to women with prenatal care from licensed midwives (6.9 per
1000) was significantly greater than the rate among all other Medicaid births (1.9 per 1000,
p=0.004).

Table 8.  Rates of Infant Mortality and Major Malformations:  1989-1992 Births

Women with All Other
Some PNC from Medicaid
Lic. Midwives Women Risk Ratio (95%

(N=1020) (N=105,317) p-Value Confidence Interval)

Infant Mortality 15.7 per 1000 10.8 per 1000 p=0.12 1.47 (0.90 to 2.40)
Rate (n=16) (n=1124)

SIDS Rate 5.9 per 1000 3.6 per 1000 p=0.19 1.63 (0.73 to 3.65)
(n=6)

Rate of Major 6.9 per 1000 1.9 per 1000 p=0.004 3.65 (1.72 to 7.74)
Malformations2 (n=7) (n=198)

                                                          
2 Rates for major malformations (restricted to Down Syndrome, Trisomy 18, diaphragmatic hernia, and conjoined
twins) include children who survived the first year of life.
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The following table describes the specific malformations and chromosomal abnormalities
observed in these groups including both infants who died and those who survived the first year of
life.

Table 9.  Rates of Specific Malformations:  1989-1992 Births

Women with Some PNC
from Licensed Midwives All Other Medicaid Women

(N=1020) (N=105,317) Published Studies

N Rate per
1000

N Rate per 1000 Rate per 1000

Down Syndrome 3 2.9 113 1.07      1.1711

Trisomy 18 1 1.0 18 0.17      0.1512

Diaphragmatic
Hernia 1 1.0 61 0.58      0.16-0.3313, 14

Conjoined Twins 2 2.0 2 0.019      0.01515, 16, 17

Down and/or
Trisomy 18 0 0 4 0.04

TOTAL 7 6.9 198 1.88

Rates from other studies published in the late 1980s and early 1990s provide historical data.  The
rates for the women who received prenatal care from licensed midwives are considerably above
those for both the published studies and the general Medicaid population.  A possible explanation
for this difference is that women with prenatal care from licensed midwives less frequently
decided to terminate pregnancies with birth defects identified by genetic screening.  Since the
data for these historical studies were collected, rates of birth defects in liveborn infants have
decreased considerably as the majority of pregnancies with identified birth defects are terminated
in many populations where early genetic screening is routinely performed. However, the rates for
Medicaid women in general are quite comparable to the historical rates and demonstrate no
reduction in rates which might be attributable to increased frequency of terminations of
pregnancies with birth defects.  These comparisons suggest that it is unlikely that the observed
differences can be attributed to failure to terminate pregnancies with birth defects among women
with prenatal care from licensed midwives.

It may be argued that the grouping of these four malformations was arbitrary and driven by the
study findings.  Other birth defects may exist which have lower frequencies among women with
prenatal care from licensed midwives, and such a finding could result in an overall rate of birth
defects as low as or lower than that for all other Medicaid women.  The purpose of this study was
not to describe the frequency of all birth defects, however, and this analysis attempts only to
evaluate the likelihood that such a series of malformations would be found by chance in a
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population of that size.  A different way of describing this likelihood is based on the combined
probability (for at least six events) for the individual occurrences of these four birth defects.
Such methodology suggests that the occurrence of at least six births affected by such
malformations among 1,020 births could be expected by chance alone in 1 of 300 series of births.

While the differences in rates of the individual birth defects appear to be greater among the
infants born to women who received prenatal care from licensed midwives compared to all other
Medicaid births, the differences are not statistically significant, due to the small numbers
involved and the rarity of these events.  The occurrence of these birth defects should not be
attributed to the prenatal care provided by licensed midwives.  All the evidence we have suggests
the mothers of these infants were treated appropriately during pregnancy, and the majority
(13/16, or 81%, of infants who died during the first year of life) delivered in hospital.  However,
the occurrence of these birth defects suggests that women who sought prenatal care from licensed
midwives may be in some way different from other Medicaid women.

The single most important risk factor associated with Down Syndrome,18 Trisomy 1819 and
diaphragmatic hernia20 is advanced maternal age.  While women who received prenatal care from
licensed midwives were significantly older (average age 26.6 years) than other Medicaid women
(average age 23.7 years) (p=0.0001), direct adjustment of the rate of Down Syndrome among the
Medicaid group did not account for the difference in rates:  the age-adjusted rate of Down
Syndrome was 1.3 per 1000 for the Medicaid births, still substantially lower than the Down
Syndrome rate among births to women with prenatal care from licensed midwives (2.9 per 1000).

Other presumed risk factors for birth defects such as these include family history, previous
pregnancy with a birth defect, and exposure to radiation.21  We have no readily available methods
to evaluate the potential contributions of these or other risk factors.

Home birth has previously been identified as a possible risk factor for SIDS.22  Of the six SIDS
cases reported here among women who received prenatal care from licensed midwives, one-half
(50%) received a diagnosis of, or treatment for, substance abuse (involving alcohol and/or illicit
drugs) during or after their pregnancy.23  Other research has shown that the SIDS rate in drug-
exposed infants is four times greater than that for infants who were not drug-exposed.24

Additional data from updates of the DOH Center for Health Statistics Matched Infant Death File
for 1994 and 1995 will permit extension of this analysis to 1993 and 1994 births.  These new
data should be available late in 1996 and will provide an opportunity to see if these results can be
replicated.
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Discussion

The results of this study are consistent with a large body of literature which has documented the
safety of planned home birth for low risk women.25  In addition, this study has included a
significant group of women who present to licensed midwives for pregnancy tests, initial prenatal
assessment, and varying amounts of prenatal care and who subsequently deliver in hospital.
While most other studies of home births report transfer rates of 6.7%26 to 27%,27 we found that
43% of women with some prenatal care from licensed midwives delivered in hospital.

The wide range of transfer rates from published studies of home births is related to the difficulty
in precisely identifying the group of women who present to practitioners who perform home
deliveries and in obtaining consistent and complete follow-up data on women whose care is
transferred.  In our study, we have used a very broad definition of women receiving prenatal care
from licensed midwives.  These women were assumed to be planning (or at least considering)
home birth.  Some received little prenatal care from licensed midwife (i.e., only a pregnancy test
or Initial Assessment), and the transfer rate from this broad group is predictably higher than that
for other studies which used a less inclusive definition.  While this approach may overestimate
adverse outcomes among the hospital births groups, the advantage compared to other published
studies is the comprehensiveness of follow-up.  Outcomes for all women who planned or
considered home birth (indicated by seeking care from licensed midwives) are included.

Acknowledging this and other differences in definitions and methods, it may be of interest to use
data compiled from the published studies in the Home Birth Literature Review (1996) performed
by the Planned Home Birth and Medicaid Reimbursement Task Force28 to compare to the
outcomes found in this study.

Table 10.  Meta-Analysis Results Compared to Washington State Home Births

Births with PNC Provided
by Licensed Midwives 1989-94 All Medicaid

Birth Outcome
Meta-Analysis of

Home Births
Home Births

(N=706)
Any Delivery

Site (N=1,881)
1992 Births
(N=30,938)

Fetal Mortality Rate
(%)

0.5%
(n=19,190)

0 0.9% 0.7%

Low Birth Weight
Rate (%)

3.0%
(n=88,300)

0.9% 4.2% 6.6%

It is remarkable that outcomes for the home birth group in Washington were considerably better
than those computed by meta-analysis for both fetal mortality and low birth weight.  For the
entire group of births with prenatal care from licensed midwives, low birth weight and fetal
mortality were somewhat greater than for the meta-analysis results.  At least two explanations
may contribute to these differences.  First, the selection process used in identifying women who
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received some (perhaps only a small amount) of prenatal care from licensed midwives captured a
broader group than in the typical published study.  Second, the results for Washington are based
on the Medicaid population only, and, since birth outcomes are highly associated with
socioeconomic level, the rates for these adverse outcomes are higher for the Medicaid population
than for Washington State births in general.

It would also have been interesting to compare infant mortality rates in a similar manner;
however, the details available in the published studies did not permit a satisfactory analysis for
infant mortality.  Fetal deaths and low birth weight are the two birth outcome measures with most
consistent definitions in the published studies reviewed.  Despite this, fetal deaths were not
reported by two studies; hence the number of subjects in the study population was relatively low
(n=19,190).  In addition to definitional issues and inconsistent selection of study subjects, most
problematic in the analysis of infant mortality in published reports was the tendency to exclude
lethal malformations from further analysis of infant deaths and reported mortality rates.
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Conclusion

Birth outcomes for home deliveries were striking for their very low rates of poor outcomes in this
study, and, among women who received some prenatal care from licensed midwives, the majority
(85% to 100%, depending on the infant’s condition) of infants with poor outcomes were
transferred for hospital delivery prior to delivery.  Women seeking prenatal care from licensed
midwives are typically low risk with respect to established risk factors for adverse birth
outcomes:  they are mostly white, older, married, non-smokers, and highly educated.  Many of
the same risk factors may predict successful home delivery.  Among women seeking prenatal
care from licensed midwives, those who were successful in delivering at home tended to be
older, even more highly educated, more non-smoking, and financially better off, compared to
those who subsequently delivered in hospital.  Since higher parity is also strongly associated with
home delivery as compared to hospital delivery, this may account for some of the observed
relationship with older age, for women become older as they have more children and higher
parity was associated with home delivery.

Women who delivered at home and received prenatal care from licensed midwives also
demonstrated low risk characteristics regarding their use of prenatal care:  they started prenatal
care early in their pregnancies and received at least adequate prenatal care according to the
Kotelchuck Index.  Women in the home births group received considerably more prenatal care
from licensed midwives than did women who delivered in hospital.  While the same proportion
of women in the home births and hospital births groups initiated prenatal care with a licensed
midwife (based on receipt of Initial Prenatal Assessment), women in the hospital birth group
received less prenatal care from licensed midwives:  fewer women entered prenatal care during
the first or second trimester; fewer received adequate or better prenatal care; and the proportion
who received all three trimesters of care or total care from a licensed midwife was less than two-
thirds that for the home births group.  Other evidence that women in the hospital births group
tended to receive incomplete prenatal care from licensed midwives includes the proportion with
only an Initial Assessment or pregnancy test (9.1%) or with billings for only first and second
trimesters (9.1%).  Sixty percent of women in the hospital births group received services from
providers other than licensed midwives during the month prior to delivery, three times the
proportion for women in the home birth group.

For the overall group of women identified as receiving some prenatal care from licensed
midwives, the infant mortality rate was nearly 1.5 times than for all other Medicaid women
although this difference was not statistically significant (that is, 12% of the time, by chance
alone, we would expect a difference between the two groups at least as large as that observed).
Major malformations and chromosomal abnormalities (Down Syndrome, Trisomy 18,
diaphragmatic hernia, and conjoined twins) identified as the causes of death or underlying
medical condition in the cases of infant mortality occurred with a significantly increased
frequency (p=0.004), which was not explained by the older age of the women with prenatal care
from licensed midwives.  In addition, analysis of SIDS cases revealed 50% of the mothers had a
history, or subsequent diagnosis, of substance abuse.
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In summary, Medicaid women who seek prenatal care from licensed midwives may not be
representative of the general Medicaid population:  most of these women are low risk and those
who enrolled in prenatal care with licensed midwives are likely to receive early and adequate
prenatal care and deliver successfully at home.  The higher risk women among those who begin
prenatal care (or receive an initial assessment or pregnancy test) with a licensed midwife more
frequently deliver in hospital.  For these women, follow-up after referral and outreach may be
important issues.

For all women seeking prenatal care, including those who may be perceived as low risk as they
seek prenatal care from licensed midwives, screening for substance abuse (by history,
standardized questionnaire, laboratory testing, or a combination of methods) should be routinely
performed and repeated in cases with high suspicion.

Infants of women who seek home birth in a natural setting, with minimal high-tech interventions,
are by no means immune from birth defects and chromosomal abnormalities.  Because of their
older age and other possible risk factors as yet unidentified, these women may be at added risk
for such problems, and they should be rigorously counseled and screened for fetal abnormalities.
It is to be expected that women who are planning (or considering) home births and seek prenatal
care from a licensed midwife may be reluctant to comply with the usual guidelines for procedures
such as triple screening (maternal serum alpha-fetoprotein, estriol, and human chorionic
gonadotropin) and/or amniocentesis.29  If the results of this study are replicated and then
disseminated, they may prove useful in convincing women considering home birth to undergo at
least the standard procedures used in screening for fetal abnormalities.

The finding of higher rates of certain birth defects among women who planned home birth and
received prenatal care from licensed midwives is intriguing and could be a random event.  The
occurrence of these birth defects should not be attributed to the place of birth or the prenatal care
provided by licensed midwives.  In view of these considerations, the results of this study are
consistent with a large body of literature which has documented the safety of planned home birth
for low risk women when attended by a trained provider.
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