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Population trends in cesarean delivery for breech
presentation in the United States, 1997-2003

Henry Chong Lee, MD, MS; Yasser Y. El-Sayed, MD; Jeffrey B. Gould, MD, MPH

OBJECTIVE: The objective of the study was to determine whether ce-
sarean delivery for breech has increased in the United States.

STUDY DESIGN: We calculated cesarean rates for term singletons in
breech/malpresentation from 1997 to 2003 using National Center for
Health Statistics data. We compared rates by sociodemographic groups
and state. Multivariable logistic regression models were constructed to see
whether factors associated with cesarean delivery differed over time.

RESULTS: Breech cesarean rates increased overall from 83.8% to
85.1%. There was a significant increase in rates for most sociodemo-

graphic groups. There was little to no increase for mothers younger
than 30 years old. There was wide variability in rates by state, 61.6-
94.2% in 1997. Higher breech incidence correlated with lower cesar-
gan rates, suggesting potential state bias in reporting breech.

CONCLUSION: In the United States, breech infants are predominantly
born by cesarean. There was a small increase in this trend from 1998
to 2002. There is wide variability by state, which is not explained by
sociodemographic patterns and may be due to reporting differences.
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bstetricians have long debated the

role of cesarean delivery for breech
infants as a potentially safer mode of de-
livery. However, the large majority of
term breech infants in developed coun-
tries are now delivered by cesarean, and
evidence generally supports this prac-
tice. The largest randomized trial to date,
the Term Breech Trial, the results of
which were published in October 2000,
demonstrated improved outcome for se-
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lective cesarean delivery.1 However,
follow-up data from this trial did not
demonstrate improvement in out-
comes for cesarean delivery for neither
infants at 2 years nor mothers.”> Since
that time, the methodology and impli-
cations of the initial publication have
been questioned.*

Nevertheless, the initial publication
outlining the potential benefits of cesar-
ean delivery for term breech was fol-
lowed by subsequent changes in practice
patterns in various countries.”>° In Swe-
den, the cesarean section rate for term
breech infants increased from 75.3% to
86.0% from 1999 to 2001.” In The Neth-
erlands, the cesarean section rate in-
creased from 50% to 80% within 2
months after publication of the Term
Breech Trial, which was associated with
improvement in neonatal outcome.’

In the United States, there remains
controversy regarding the necessity for
cesarean section for all breech infants,
with the latest committee opinion from
the American College of Obstetricians
and Gynecologists (ACOG) in July 2006
stating that vaginal breech delivery may
still be a viable option with appropriate
operator experience, rigorous hospital
protocols, and a thoroughly counseled
patient.’

We wanted to study the patterns of ce-
sarean section rates for breech in the
United States in the years surrounding
the publication of the Term Breech Trial,
expecting an increase in the cesarean rate
as seen in other countries. We also were
interested in potential variation in cesar-
ean rates by state and sociodemographic
factors and changes in these variations
over time. To this end, we examined
births recorded in the National Center
for Health Statistics (NCHS) birth certif-
icate datasets for the years 1997-2003 to
assess trends in cesarean section rates for
breech infants in the United States.

MATERIALS AND METHODS

This is a population study using the US
Birth Cohort datasets of 1997-2003 pub-
lished by the NCHS.* '* In this 7 year co-
hort, 1,067,989 of 28,012,013 total infant
births (3.8%) were recorded as breech/
malpresentation. Although we some-
times refer to the subjects of this analysis
as breech infants, it is important to note
that the actual item recorded on the US
standardized birth certificate is “breech/
malpresentation,” defined as “the pre-
sentation of the fetal buttocks rather
than the head or other malpresenta-
tion.”'*'” As such, an unspecified pro-
portion of infants may not be true breech
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Cesarean rates for breech 1997 to 2003

State groups®

Middle
Low (80% to less High
Year Overall (less than 80%) than 90%) (90% or greater)
1997 83.8% 71.5% 86.3% 91.5%
1998 83.0% 69.8% 86.3% 91.0%
1999 83.1% 69.2% 86.2% 91.6%
2000 83.4% 69.8% 86.7% 92.2%
2001 84.4% 71.0% 87.7% 92.7%
2002 85.1% 72.0% 88.3% 93.1%
2003 85.1% 73.5% 87.8% 92.8%

Data source: National Center for Health Statistics.®'*

P values for x? test for overall rates and for each group were all less than .0001.
2 State groups divided into those with low (n = 18), middle (n = 22), and high (n = 11) baseline rates of cesarean for breech

in 1997.

Lee. US population trends in cesarean delivery for breech presentation, 1997-2003. Am ] Obstet Gynecol 2008.

but transverse lie or abnormal cephalic
presentation.

To control for potential confounders
in the decision to deliver by cesarean, our
analysis included infants born only to US
residents who were singleton infants,
with estimated gestational age 37 weeks
or older and less than 43 weeks. We also
excluded infants born to mothers with a
previous cesarean delivery or unknown
method of delivery and infants with the
following congenital anomalies: anen-
cephaly, spina bifida, hydrocephalus,
microcephaly, other central nervous sys-
tem anomalies, heart malformations,
other circulatory/respiratory anomalies,
rectal atresia, tracheoesophageal fistula,
omphalocele/gastroschisis, other gastro-
intestinal anomalies, malformed genita-
lia, renal agenesis, other urogenital
anomalies, diaphragmatic hernia, mus-
culoskeletal anomalies, Down’s syn-
drome, and other chromosomal
anomalies.

Of the 560,087 eligible records, 1.7%
were excluded due to anomalies. (Con-
genital anomalies were not reported by
New Mexico, and, therefore, potential
cases with congenital anomalies from
New Mexico would not have been ex-
cluded.) This resulted in an analytic co-
hort of 550,773 breech infants. This
study was approved by the Stanford Uni-
versity Institutional Review Board.

We calculated national breech cesar-
ean section rates for each year from 1997
to 2003 as well as state-specific rates for
all 50 states and the District of Columbia.
We then compared breech cesarean sec-
tion rates for the years 1997 and 2003 for
the following sociodemographic vari-
ables: maternal age, race, education, ad-
equacy of prenatal care, and parity. Ade-
quacy of care was measured by the
Kessner index.'® Adequacy was coded as
a binary variable, with mothers who had
intermediate, or low care classified as
having inadequate prenatal care. Ade-
quacy of care was not determined when
certain variables such as the month of
prenatal care initiation or number of vis-
its were missing. We calculated percent
change from 1997 to 2003 and made sta-
tistical comparisons using the x> statis-
tic. Whereas all states had uniform re-
porting requirements of demographic
factors, various states did not have spe-
cific items on their certificate. For de-
tailed information regarding complete-
ness of data by state, refer to the
Technical Appendix from the Vital Sta-
tistics of the United States.'>™'”'9-2*

Using the percentage of breech infants
delivered by cesarean in 1997, each of the
50 states and Washington, DC, states
were assigned to a lower (less than 80%),
middle (80 to less than 90%), or upper
(90% or greater) cesarean rate perfor-
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mance group. These were cut off points
that allowed a division into relatively
equal number of states per group. Rates
were calculated for each group across
years based on the 1997 rate assignment.

We constructed multivariable logistic
regression models for 1997 and 2003 to
assess the impact associated with various
sociodemographic and medical factors
on mode of delivery and to assess
whether such associations had changed
between 1997 and 2003. We included the
sociodemographic factors listed in ear-
lier text as well as the following medical
factors: maternal diabetes, hypertensive
disorder, placental abruption, and pre-
cipitous delivery and the 1997 perfor-
mance group of the state in which the
birth occurred. Adjusted odds ratios
were calculated with 95% Wald confi-
dence intervals.

Because of the implementation of new
birth certificate data forms, the states of
Pennsylvania and Washington did not
collect maternal education information
in 2003 (n = 7200). Adequacy of prena-
tal care was not known for 1547 records
in the 2003 records for the remaining
states and 2384 records in 1997. These
records were not included in the logistic
regression analysis.

To assess variation in diagnosis of
breech in this database, we calculated the
incidence of breech in 1997 by individual
states and performed correlation analy-
sis between incidence and breech cesar-
ean rates. We estimated the correlation
coefficient R using simple linear regres-
sion and calculated the coefficient of de-
termination R%. We calculated 28 day
mortality rates for vaginal vs cesarean
delivered breech infants according to ce-
sarean performance group as outlined
above.

All statistical analyses were computed
using SAS 9.1 (SAS, Cary, NC). We used
P < .05 to confer statistical significance.

RESULTS

The percentages of term breech single-
tons delivered by primary cesarean sec-
tion over the years 1997 to 2003 are listed
in Table 1. Cesarean section rates de-
creased from 1997 to 1998 were stable
from 1998 to 1999, increased from 2000
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