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Abstract
Objective—To determine if cesarean delivery for breech has increased in the United States.

Study Design—We calculated cesarean rates for term singletons in “breech / malpresentation”
from 1997-2003 using National Center for Health Statistics data. We compared rates by socio-
demographic groups and state. Multivariable logistic regression models were constructed to see if
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 socio-demographic groups. There was little to no increase for mothers <
30 years. There was wide variability in rates by state, 61.6%-94.2% in 1997. Higher breech incidence
correlated with lower cesarean 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 socio-demographic patterns, and may be due to reporting differences.
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Introduction

Obstetricians have long debated the role of cesarean delivery for breech infants, as a potentially
safer mode of delivery. However, the large majority of term breech infants in developed
countries are now delivered by cesarean, and evidence generally supports this practice. The
largest randomized trial to date, the Term Breech Trial whose results were published in October
2000 demonstrated improved outcome for selective cesarean delivery.(1) However, follow-up
data from this trial did not demonstrate improvement in outcomes for cesarean delivery neither

Corresponding Author / Reprints: Henry Chong Lee, MD, Division of Neonatal and Developmental Medicine, Stanford University,
750 Welch Road, Suite 315, Stanford, CA 94304, (650) 723-5711, FAX (650) 725-8351, hclee@stanford.edu.

Publisher's Disclaimer: This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of the resulting
proof before it is published in its final citable form. Please note that during the production process errors may be discovered which could
affect the content, and all legal disclaimers that apply to the journal pertain.

This research was presented at the Pediatric Academic Societies Annual Meeting in Toronto, Ontario, Canada, May 5-8, 2007.

Condensation In the United States, breech infants are predominantly born by cesarean with variation by state; cesarean rates increased
modestly from 1997-2003.
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for infants at 2 years, nor for mothers.(2,3) Since that time, the methodology and implications
of the initial publication have been questioned.(4)

Nevertheless, the initial publication outlining the potential benefits of cesarean delivery for
term breech was followed by subsequent changes in practice patterns in various countries.(1,
5,6) In Sweden, the cesarean section rate for term breech infants increased from 75.3% to
86.0% from 1999 to 2001.(5) In the Netherlands, the cesarean section rate increased from 50%
to 80% within two months after publication of the Term Breech Trial, which was associated
with improvement in neonatal outcome.(6)

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.(7)

We wanted to study the patterns of cesarean 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
cesarean rates by state and by socio-demographic factors, and changes in these variations over
time. To this end, we examined births recorded in the National Center for Health Statistics
(NCHS) Birth Certificate data sets for the years 1997-2003 in order to assess trends in cesarean
section rates for breech infants in the United States.

Materials and Methods

This is a population study using the U.S. Birth Cohort data sets of 1997 to 2003 published by
the NCHS.(8-14) In this 7-yr cohort, 1,067,989 (3.8%) of 28,012,013 total infant births were
recorded as breech / malpresentation. Although we sometimes 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 presentation of the
fetal buttocks rather than the head, or other malpresentation.”(15-17) As such, an unspecified
proportion of infants may not be true breech, 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 U.S. residents who were singleton infants, with estimated
gestational age greater than or equal to 37 weeks 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: anencephaly, spina bifida, hydrocephalus,
microcephaly, other central nervous system anomalies, heart malformations, other circulatory /
respiratory anomalies, rectal atresia, tracheoesophageal fistula, omphalocele / gastroschisis,
other gastrointestinal anomalies, malformed genitalia, renal agenesis, other urogenital
anomalies, diaphragmatic hernia, musculoskeletal anomalies, Down’s syndrome, and other
chromosomal anomalies. Of the 560,087 eligible records, 1.7% were excluded due to
anomalies. (Congenital anomalies were not reported by New Mexico and therefore potential
cases with congenital anomalies from NM would not have been excluded.) This resulted in an
analytic cohort of 550,773 breech infants. This study was approved by the Stanford University
Institutional Review Board.

We calculated national breech cesarean section rates for each year from 1997-2003 as well as
state-specific rates for all 50 states and the District of Columbia. We then compared breech
cesarean section rates for the years 1997 and 2003 for the following socio-demographic
variables: maternal age, race, education, adequacy of prenatal care, and parity. Adequacy of
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care was measured by the Kessner index.(18) Adequacy was coded as a binary variable, with
mothers who had intermediate, or low care classified as having inadequate prenatal care.
Adequacy of care was not determined when certain variables such as the month of prenatal
care initiation or number of visits were missing. We calculated percent change from 1997 to
2003 and made statistical comparisons using the chi-square statistic. While all states had
uniform reporting requirements of demographic factors, various states did not have specific
items on their certificate. For detailed information regarding completeness of data by state,
refer to the Technical Appendix from the Vital Statistics of the United States.(15-17,19-22)

Using the percentage of breech infants delivered by cesarean in 1997, each of the 50 states and
Washington, D.C., states were assigned to a lower (< 80%), middle (80 - < 90%) or upper (>=
90%) cesarean rate performance group. These were cut-off points which allowed a division
into relatively equal number of states per group. Rates were calculated for each group across
years based upon the 1997 rate assignment.

We constructed multivariable logistic regression models for 1997 and 2003 to assess the impact
associated with various socio-demographic and medical factors on mode of delivery, and to
assess if such associations had changed between 1997 and 2003. We included the socio-
demographic factors listed above, the following medical factors: maternal diabetes,
hypertensive disorder, placental abruption, and precipitous delivery, and the 1997 performance
group of the state in which the birth occurred. Adjusted odds ratios were calculated with 95%
Wald confidence intervals. Due to the implementation of new birth certificate data forms, the
states of Pennsylvania and Washington did not collect maternal education information in 2003
(n=7,200). Adequacy of prenatal care was not known for 1,547 records in the 2003 records for
the remaining states and for 2,384 records in 1997. These records were not included in the
logistic regression analysis.

In order to assess variation in diagnosis of breech in this database, we calculated the incidence
of breech in 1997 by individual states and performed correlation analysis between incidence
and breech cesarean rates. We estimated the correlation coefficient R using simple linear
regression and calculated the coefficient of determination R2. We calculated 28-day mortality
rates for vaginal vs. cesarean delivered breech infants according to cesarean performance group
as outlined above.

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

The percentages of term breech singletons delivered by primary cesarean section over the years
1997 — 2003 are listed in Table 1. Cesarean section rates decreased from 1997 to 1998, were
stable from 1998 to 1999, increased from 2000-2002, and reached a plateau in 2003. Between
1997 and 2003, the absolute increase was a modest 1.3% from 83.8% to 85.1%. There was a
dip to 83.0% in 1998. Breech cesarean section rates for the 18 (35%) states with baseline rate
< 80% increased from 71.5% to 73.5%. The middle group of 22 states (43%) with baseline
rates from 80%- < 90% increased from 86.3% to 87.8%. The top group of 11 states (22%) with
baseline rates >= 90% increased from 91.5% to 92.8%.

In 1997, women who were Hispanic, > 39 years old, had 16 years or more of education or were
nulliparous, had the highest breech cesarean rates. Women who were American Indian, had
unknown education status, or were multiparous had the lowest rates (Table 2). The group of
women with unknown education status was a small proportion (1.2%) of the cohort. There was
little change in relative positions between 1997 and 2003. Cesarean rates increased from 1997
to 2003 for most socio-demographic groups investigated. There was little to no increase seen
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for mothers less than 30 years. Hispanic and Asian mothers and those mothers with 9-11 years
of education had less significant change than other groups. The largest absolute increases were
seen inwomen who had the lowest rates in 1997; American Indians (77.5% to 81.9%), unknown
education status (77.2% to 82.5%), and para > 4 (68.7% to 74.5%).

We used multivariable logistic regression to assess the impact of various factors on cesarean
delivery of breech term infants for 1997 and 2003 (Table 3). Of the medical factors considered,
precipitous delivery was the highest risk factor for not having a cesarean delivery. Of the
sociodemographic factors, African American race, age less than 20, unknown educational
level, and multiparity had the lowest odds ratios for breech cesarean delivery in 1997. In
general, the models were similar for both time periods with similar magnitude of odds ratios
and 95% confidence intervals. The impact of maternal education lessened from 1997 to 2003,
with mothers having less than 8 years of education having increased risk of vaginal delivery
in 1997 (OR 0.89, 95% CI 0.80, 0.99), but no increased risk in 2003. The influence of parity
was always significant, but the magnitude of the odds ratios decreased over time, particularly
for parity > 4. After controlling for socio-demographic and medical factors, the bottom
performance group had a 4-fold decrease, and the middle group an almost 2 fold decrease in
the odds of Cesarean delivery compared to the top performance group in both years.

Table 4 lists the states rank ordered by the percentage of term breech infants delivered by
cesarean ranging from 94.2% to 61.6% in 1997 (adjustment for socio-demographic factors
gave similar results with a range of 60.2% to 94.2% in 1997 and are available on request).
Across the study period, states tended to maintain their relative position. There was an
unexpected relationship between breech cesarean rate and state reporting of breech incidence.
States in the highest performance group (>= 90% cesarean rates) had incidence of breech of
2.5%, the middle group (80 - < 90% cesarean rates) had breech incidence of 2.8%, and the
lowest group (< 80% cesarean rates) had breech incidence of 3.5%. The higher incidence of
breech was correlated with lower incidence of breech cesarean rates (R = —0.66, R? = 0.44)
suggesting the possibility that part of the variability in the percent cesarean for breech may be
the result of regional differences in assessing and reporting the number of breech infants (Figure
1). As we were unsure of the validity of comparing state-by-state breech incidence using this
database, the names of the states in Table 4 are masked.

Toinvestigate if there was a difference in survival of breech infants born by cesarean vs. vaginal
route, we compared neonatal mortality by mode of delivery. For the entire cohort, the relative
risk of death was 2.0 (95% CI 1.7, 2.4) for vaginal compared to cesarean delivery. The 28-day
mortality rate for cesarean delivered breech infants was similar at 1.4, 1.5, and 1.4 per 1,000
births for the highest, middle, and lowest cesarean performance groups. In contrast, the
mortality rate for vaginally delivered infants varied considerably, at 5.4, 3.5, and 1.4 per 1,000
live births for the highest, middle, and lowest performance groups, respectively. The relative
risks of death for a breech infant for vaginal vs. cesarean delivery were 3.8, 2.3, and 1.0 for
these three groups respectively. States that reported the highest breech incidence reported the
lowest cesarean rates for breech infants (Fig. 1) and had the least difference in the mortality of
their breech infants by mode of delivery. It is possible that these differences may not represent
true differences in outcome of breech by mode of delivery, as it may actually reflect differences
in the proportion of infants incorrectly labeled as breech or malpresentation,

In 2001, the ACOG recommended cesarean delivery for the term singleton breech.(23) This
recommendation was based largely on the results of The Term Breech Trial which found that
cesarean section was associated with both reduced mortality and serious morbidity in the
newborn period.(1) Subsequently, the two year outcomes of surviving children whose mothers
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were enrolled in the Term Breech Trial were no different between groups.(3) Methodological
aspects of the trial have also been questioned.(4) In 2006 the ACOG recommendation was
amended due to a continuing controversy regarding the true long term risks of term vaginal
breech delivery, and the importance of operator experience, strict protocols and patient
counseling in any decision to pursue a breech vaginal delivery were emphasized.(7)

We found that in 1997, most U.S. singletons in breech position were delivered by cesarean.
Although there was an increase from 83.8 to 85.1% over the next 6 years, it was relatively
small for the nation as a whole. Time trends shown in Table 1 suggest that this increase may
have been influenced by the publication of the Term Breech Trial and following ACOG
committee opinion.(1,23) If this was the case, the influence of the Trial in the United States
was comparatively insignificant compared to corresponding increases seen in other countries
soon after these publications, such as in the Netherlands and Sweden.(5,6) Although those
countries had an even larger percentage increase in cesarean sections; both had baseline rates
that were significantly lower than the U.S. and even after the increase, did not go to levels
much higher than those seen at baseline in the U.S. The medico-legal environment in the United
States may have had an influence on cesarean rates for breech even prior to the Term Breech
Trial.

It is possible that the modest increase in the delivery of breech infants by cesarean seen in the
U.S. was not influenced by the publications, but was a reflection of a general trend in increased
cesarean delivery. In looking at the U.S. cohort of singleton term vertex infants without severe
congenital anomalies, we found that their primary cesarean delivery rate increased from 10.8%
to 14.7% from 1997 to 2003 (full details upon request).

Clinical decision making is based on the physician’s assessment of both the clinical situation
and the constellation and weight given to a patient’s medical and socio-demographic risk
factors. These weights are dependent upon one’s experience, published findings, and
professional recommendations / guidelines. We constructed logistic models and used the odds
ratio as a proxy for the weight given specific risk factors towards the decision to deliver a
breech infant vaginally. In general, the direction and extent to which most factors such as
precipitous delivery, inadequate prenatal care, and maternal age influenced decision making
was similar across years (Table 3). Several groups which had a higher risk for vaginal delivery
in 1997, such as women with low education and multiparous mothers, had decreased risk for
vaginal delivery in 2003, suggesting an increase in the decision to deliver them by cesarean.
On the other hand Hispanics and older gestational age developed a higher risk of being
delivered vaginally.

Although most states saw a modest increase in cesarean rates from 1997 to 2003, we did not
find a dramatic difference between those states which had started out with lower and higher
cesarean rates. Typically, the lower performers in a quality of care measure improve the most
after an intervention.(24) There was a suggestion of this phenomenon in our data; while the
cesarean rate for the states with lowest initial rates increased from 71.6% to 73.9% (absolute
difference of 2.3%), the states with highest initial rates increased from 91.5% to 92.8%
(absolute difference of 1.3%).

We found great variability in individual state cesarean section rates for breech /

malpresentation, ranging from 61.6% to 94.2% in 1997. Even after risk adjustment the range
remained quite broad from 60.2% to 94.2% (Table 3 - details of risk adjusted results not shown).
It is possible that some of these differences may be explained by regional differences in care
provided by public vs. private hospitals as well as teaching hospitals or in differences according
to patient insurance status. While our dataset did not contain data on type of hospital or payer
source, the potential role of these factors in determining mode of delivery also deserves further
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study. Although both the observed and adjusted variability remained quite broad from 1997 to
2003, the relative rates for each state were quite consistent over time (Table 3).

An unexpected finding was the relationship between breech / malpresentation incidence and
corresponding cesarean rates suggesting the possibility of an over-reporting bias in the
reporting of breech / malpresentation. Over-reporting the number of such births could lead to
a systematic underestimation of the percentage of breech delivered by cesarean as most non-
breech term infants are delivered vaginally. For example, if the true state incidence of breech /
malpresentation was 4%, with a cesarean rate of 80% (based upon the actual number of breech
infants delivered by cesarean divided by the actual number of infants with breech /
malpresentation) and there was an overestimation of breech incidence to 5% (with the
additional 1% having a cesarean rate of 15%), the observed cesarean rate for breech would be
erroneously decreased from 80% to 67%.

There is evidence of such over-reporting of “breech / malpresentation” infants in our findings
on mortality by mode of delivery. While the cesarean delivered breech infants had similar
mortality rates regardless of breech incidence, vaginally delivered breech / malpresentation
infants had widely varying mortality rates depending on performance group of cesarean rates.
Those states with the highest cesarean rates for breech had the lowest incidence of breech and
a vaginal vs. cesarean relative risk of mortality of 3.8. Those states with the lowest cesarean
rates for breech had the highest breech incidence and vaginal mortality rates equal to cesarean
mortality rates, suggesting that the “breech / malpresentation” infants in this cohort included
a significant number of low mortality risk vertex infants.

It is unclear what accounts for this potential over-reporting of “breech / malpresentation”. We,
as well as other investigators have previously used US vital records to perform analyses of
breech deliveries using the “breech / malpresentation” code in NCHS datasets.(25-28) In fact,
the latest ACOG committee opinion regarding mode of delivery for breech relies upon this
data.(7) In doing these studies, analyses have been based on the assumption that the reporting
of breech / malpresentation is primarily indicative of breech presentation or other presentations
such as transverse lie in which vaginal delivery may be associated with adverse outcome.
However, it may be the case that reporting of “breech / malpresentation” may not be consistent
across regions. The source of inconsistency may be differences in the assessment and reporting
of malpresentation. We believe that the large differences in the incidence of breech and
corresponding variation in breech cesarean rates according to state are likely due to differences
in assessment and reporting, as well as variations in clinical decision making. We conclude
that it is impossible to estimate the true incidence of breech for the nation as a whole or at the
regional level. We can only say that the reported breech incidence for term singletons without
congenital anomalies ranged from 1.5 to 4.7% by individual state in 1997 and from 1.6% to
4.6% in 2003. Furthermore, it is not possible to make conclusions about the potential benefit
of cesarean for breech to prevent mortality from this data, due to the variability of reporting
and the inability to exclude confounding factors.

Although the rates of cesarean delivery for breech that are presented here may not be precise,
the reporting of cesarean for breech appear stable over time (i.e. reliable), making the relatively
small change observed likely to reflect actual extent of change over this time period.

The 2003 revision of the US birth certificate, which has been undergoing implementation across
states over the past several years, has been modified and the line for “breech / malpresentation”
is now worded as “non-vertex presentation”, which includes shoulder, brow, and face
presentations along with breech and transverse lie.(29) We suggest that a more specific coding
for breech would better serve the obstetric community in tracking trends as well as for research
purposes. Until we can be assured that assessment and reporting of breech is valid, it will be
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difficult to use epidemiologic studies based on vital records data to add to the discourse on the
benefit of cesarean for breech. Such studies could be quite relevant considering the ongoing
debate over the Term Breech Trial .(4,30)
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Figure 1.
Correlation of cesarean rate for breech / malpresentation vs. incidence of breech /
malpresentation.

R=— 0.66, R>=0.44
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Table 1
Cesarean rates for breech 1997 to 2003.

State groups*

Year Overall Low Middle High
(< 80%) (80 - <90%) (>=90%)

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.

*
State groups divided into those with low (n=18), middle (n=22), and high (11) baseline rates of cesarean for breech in 1997.

P values for chi-square test for overall rates and for each group were all < 0.0001.
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