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ABSTRACT

What happens when the findings of a prominent medical study are overturned?  Using a medical 
trial on breech births, we estimate the effect of the reversal of such a medical study on physician 
choices and infant health outcomes.  Using the United States Birth Certificate Records from 
1995-2010, we employ a difference-in-differences estimator for C-sections, low Apgar, and low 
birth weight measures. We find that the reversal of a multi-site, high profile, randomized control 
trial on the appropriate delivery of term breech births, the Term Breech Trial (TBT), led to a 
15-23 percent decline in C-sections for such births at a time when the overall trend in C-sections
was rising. We find our largest estimated effects amongst traditionally disadvantaged groups.
However, we do not find that such a change in practice had significant impacts on infant health.
Contrary to prior studies, we find that physicians updated their beliefs quickly, and do indeed
adjust to new medical research, particularly young physicians, prior to mandatory policy or
professional guidelines.
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1. Introduction: 

This paper examines how the public reversal of a prominent medical study’s results 

influences physician procedural choice. While many studies have examined the impact that novel 

medical findings can have on practice patterns (c.f. Howard et al., 2017; Oster, 2018; Phelps, 

1992; Price and Simon, 2009), we are--to our knowledge--the first to investigate if the overturning 

of an initial high-profile medical trial can lead physicians to change their behaviour, even when it 

means going against well-established beliefs. We focus on an influential multi-site randomized 

control trial on the appropriate delivery of term breech1 births, which began to be challenged in the 

medical literature four years after its publication. In contrast to studies showing obstetricians’ 

responses are generally slow, but faster for relatively “advantaged” patients (ie. high education) 

(c.f., Oster, 2018; Price and Simon, 2009), our results seem to imply the opposite. In particular, we 

find that the overturning of the initial high-profile study had arguably large and immediate impacts 

on provider behaviour, particularly that of younger providers, and that traditionally disadvantaged 

patients (ie. non-white, and minimal education) were most impacted. In line with the debate in the 

literature regarding the impact of elective C-sections on infant health, we find mixed evidence on 

the potential long-run consequences on newborns’ outcomes. 

Our work also relates to existing research on how physicians respond to changes in medical 

news. There are several articles on how physicians respond to news by changing procedural mix, 

which correspond to the various mechanisms through which information diffuses into physician 

practice, e.g., behavioral factors (Staats et al., 2018), peer effects (Berez et al., 2018), 

organizational incentives (Howard et al., 2017), and physician skill (Wu & David 2022).  

                                                           
1 Breech babies are defined as babies that have not turned head down (vertex position) in the womb by term (37 weeks 
of gestation).  The likelihood of being in breech position is greater among small fetal sized and premature babies since 
they have more room to move around and change positions (Roberts et al., 1999).  We thus limit the sample to term 
births, which will be discussed in the Methods section and Appendix A. 
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Substantial literature has found physician procedural choice (ie. practice style) can be affected by 

financial incentives (Almond and Doyle, 2011; Almond et al., 2010; Currie et al., 1995; Gruber et 

al., 1999), malpractice liability (Currie and McLeod, 2008; Kessler and McClellan, 1996), and 

patient knowledge/characteristics (Currie et al., 2010).  Of particular note, Epstein and Nicholson 

(2009) conclude that although physicians may respond to changes in clinical guidelines, 

obstetricians are not likely to converge over time to community standards and they do not 

substantially revise their prior beliefs regarding the use of C-sections.  Their interpretation is that 

“a considerable amount of practice variation is due to idiosyncratic physician perceptions 

regarding the appropriateness of specific treatments”. Similarly, Cutler et al. (2019) conclude that 

variations in procedure use are driven by physicians’ beliefs about appropriate treatment that need 

not be supported by clinical evidence. We find that the initial publication did not lead to changes 

in C-section rates; however, our findings on the reversal suggest some obstetricians are indeed 

responsive to cutting edge information. 

The “Term Breech Trial” (TBT hereafter) was published in October 2000, and saw its 

initial findings overturned starting in late 2004. The initial results from the multi-center, multi-

country trial concluded that full term singleton breech babies delivered via C-sections had better 

infant health outcomes than vaginal deliveries (Hannah et al, 2000). Shortly after, many different 

professional organizations, including the American College of Obstetricians and Gynaecologists 

(ACOG), codified these findings by putting forth guidelines that recommended a woman should 

have a C-section when giving birth to a full-term singleton breech baby (ACOG, 2001).2 Recent 

research focusing on the causal impact of the trial, however, shows that the initial findings from 

                                                           
2
 The study had global reach, and its influence was documented in several countries, including Canada (Baker et al 

2022), Sweden (Alexandersson, 2005), Australia and New Zealand (Sullivan et al., 2009), the Netherlands (Rietberg et 
al., 2005), and Denmark (Jensen and Wüst, 2015). 
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the TBT might have had little to no effect on the rate of C-sections performed on term breech 

babies in certain contexts.  This is not surprising given that a breech position is one of the highest 

risk factors for C-section deliveries (see Currie and MacLeod, 2017).   

As noted, the initial TBT findings determined the standard of care, but only for a few 

years.  In late 2004, follow-up studies of the TBT showed that the initial findings were partly 

driven by the features of the trial (including the selection of candidates) not being representative of 

typical practice of vaginal breech births. When taking physician expertise and risk selection into 

account, among other factors, no significant differences in birth outcomes between vaginal and C-

section delivery for full-term singleton births emerged (Kotaska, 2004).3  In effect, the conclusions 

from the initial TBT results were reversed; the evidence strongly suggested that all else equal, C-

section deliveries generally did not lead to superior outcomes for the newborn.   

Focusing on U.S. physicians’ choice of procedure for term breech births, we first document 

the causal impact of the TBT in the years following its publication in late 2000. Similar to Jensen 

and Wüst (2015) who analyze data from Denmark, we observe no change in the C-section rate for 

first time mothers after the initial TBT results. Unlike them, however, we also find no evidence of 

an increase in C-sections for higher-parity term breech births. This is perhaps not too surprising 

given that in the U.S. the C-section rate for breech births was very high by international standards: 

around 80 percent prior to the release of the TBT findings. While one might expect a small 

response from the overturning of the TBT results in 2004, especially in the U.S. where we find no 

response to the initial trial, we find a large drop in C-sections for breech births at a time when the 

overall trend in C-section use was moving upward.  In particular, we find consistent evidence that 

the reversal of the original TBT findings led to a decline between 15-23 percent in the use of C-
                                                           
3 Other studies have also documented many concerns with the TBT and the external validity of its findings.  See, for 
example, Alarab (2004), Turner (2006), Goffinet et al. (2006), and Glezerman (2006). 
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sections during term breech deliveries.  Moreover, we find stronger results in counties with 

younger physicians and more physicians who studied abroad, but no differences by physician 

gender. We believe that this paper contributes important evidence on the impact that debates 

within the medical and research communities ultimately may have on physician choices, while 

documenting that physicians respond to research evidence prior to mandatory policy or 

professional guidelines.  

2.  Methods: 

Using the United States Birth Certificate Records from 1995-2010 for all states and the 

District of Columbia, we model the impact of the initial TBT findings and then their reversal 

separately, employing a difference-in-differences estimator.  However, we do not employ a 

standard difference-in-differences estimation comparing groups with different regulations, but 

instead different types of births under different knowledge sets. Our control group consists of 

complication-free births while the treatment group consists of breech births.  Table 1 displays all 

summary statistics separated by policy period and treatment group (breech versus vertex births) for 

our preferred sample.4 Our preferred sample is composed of 28,060,177 second or higher parity 

full-term singleton births, for which the mother did not have a previous C-section or any important 

pregnancy risk factors. Jensen and Wüst (2015) note that physicians were more likely to respond 

to the publication of the TBT when delivering higher parity births. Moreover, risky pregnancies 

and those following a previous C-section are associated with higher rates of C-sections. We 

therefore focus on a sample less likely to see variations in its C-section rates based on its 

composition rather than on the publication of new evidence on term breech births.   

                                                           
4 See Appendix A for in depth discussion of our data. 
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For transparency and sensitivity reasons, we create four different treatment-control groups: 

A, B, C, and D (our preferred sample).  In Group A, the treatment group consists of all full-term 

breech singleton births. We start with this grouping as our baseline sample as it consists of the 

group directly targeted by the TBT. However, it is well-documented that women with prior C-

sections usually receive subsequent C-sections, these births should be less responsive to changes in 

guidelines, and presents a mechanical increase in C-section rates.  Group B thus removes all 

mothers who have had a previous C-section from our baseline group, Group A.  Given that Jensen 

and Wüst (2015) found no impact of the TBT trial for first-born breech babies in Denmark, we 

create Group C which removes first-birth parities from Group B. This allows us to understand if 

there is a difference in the impact of the TBT and its reversal based on birth parity in the US. 

Group D represents our final sample, and also removes “risky” pregnancies (pregnancies 

experiencing chronic or gestational diabetes, blood pressure, or eclampsia) from Group C.  We 

define Group D narrowly with the intention of removing other factors that would result in a 

physician leaning towards performing a C-section – as a result, our interpretation for the results 

from this group can be thought of as the impact of new evidence on the safety of delivery methods 

for breech births on physicians’ decisions for births that are most likely to be marginal cases. 

We estimate the following linear probability model:5,6 

 1  𝐴𝑖𝑡 = 𝛽0 + 𝛽1(𝐵𝑟𝑒𝑒𝑐ℎ𝑖𝑡𝑥 𝑇𝐵𝑇𝑡) +  𝛽2𝐵𝑟𝑒𝑒𝑐ℎ𝑖𝑡 +  𝛽3𝑋𝑖𝑡 + 𝛽4𝑃𝑖𝑡 +  𝛽5𝑆𝑠𝑡 + 𝛽6𝐶𝑂𝑈𝑁𝑇𝑌

+  𝛽7𝑌𝐸𝐴𝑅 + 𝛽8𝑀𝑂𝑁𝑇𝐻 +  𝜀𝑖𝑡  

Here, 𝐴𝑖𝑡  represents whether individual i in year t gave birth via C-section, which is our main 

outcome. We also use a similar specification to investigate whether or not the newborn received a 

                                                           
5 Models are also estimated via probit and yield very similar implied effects. See Appendix F. 
6 In Appendix G we use equation (1) but look at annual treatment effects instead of the overall effect.  The annual 
treatment effects show a consistently statistically significant impact over the treated time period for the reversal of the 
TBT on C-section and low birth weight outcomes. 
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low 5-minute Apgar score (defined as less than nine, out of a maximum score of ten) or had a low 

birth weight (less than 2500 grams). Looking at the impact of the TBT itself, our main variable of 

interest, 𝐵𝑟𝑒𝑒𝑐ℎ𝑖𝑡𝑥 𝑇𝐵𝑇𝑡 , is the interaction of whether a given delivery/birth was breech during 

the period which corresponds to the TBT initial results being in force (November 2000- October 

2004). We redefine this variable when looking at the initial TBT findings being overturned, to be 

the interaction of a breech indicator and the period between November 2004 and December 2010 

(the end of our sample).7 When focusing on this second event, we remove observations from the 

period spanning from November 2000 to October 2004, when the initial results from the TBT were 

operative. Our results, however, remain mostly unchanged when re-estimating the same model on 

the full period (January 1995 to December 2010) covered by our data.  

𝑋𝑖𝑡  and 𝑃𝑖𝑡  represent characteristics of mothers and their pregnancies at the individual-year 

level, respectively.  𝑆𝑠𝑡  includes controls for the annual state Medicaid fee difference between C-

section and vaginal deliveries, common medical malpractice tort reforms, as well as annual county 

unemployment rates for reasons discussed in Appendix A. All models include county fixed effects, 

𝐶𝑂𝑈𝑁𝑇𝑌, to account for potential geographic heterogeneity in the utilization of C-sections that 

may be due to plausibly time-invariant factors such as access to medical services or local physician 

practice patterns (Currie and MacLeod, 2008; Newhouse and Garber, 2013). We also include year 

fixed effects, 𝑌𝐸𝐴𝑅, to capture any secular trend that is shared across places, as well as month 

fixed effects, 𝑀𝑂𝑁𝑇𝐻, to account for potential seasonality in C-section births.8,9 Lastly, we cluster 

                                                           
7 The initial TBT results were published at the end of October 2000, and the overturned TBT results were published at 
the end of October 2004.  Subsequently, the ACOG adjusted their guidelines on breech deliveries in December 2001 
and July 2006, well over a year from both the initial and reversed TBT studies. 
8 As a robustness check we include year-month fixed effects and our yet-to-be presented results remain consistent. 
9 To check the robustness of our findings, we add state-specific linear time trends, and find no substantive change to 
our corresponding estimates from equation (1). 
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our standard errors at the county level as well as at the more plausibly stringent state level.10  After 

examining our entire sample, we explore the heterogeneity in responses between different types of 

physicians by observing age, gender, and international medical training.  We further subsample by 

patient characteristics, such as education, and race. 

As is well-known, the validity of difference-in-differences estimates relies on the strong 

assumption that, before the TBT reversal, the C-sections in both groups evolved the same way and, 

after the TBT reversal, would have evolved the same way if the TBT was not overturned.  

Appendix Figure B1 provides visual evidence that the parallel paths assumption is maintained for 

the levels of C-section delivery prior to the TBT reversal. Looking more closely at the dynamics 

for low Apgar score, and low birth weight using event-study approaches (see Appendix B), we, 

however, cannot conclude any systematic or lasting impacts on infant health. As shown in 

Appendix Figures B2 and B3, the results for low Apgar and low birth weight must be interpreted 

in a rather conservative way, since it is not clear that the parallel paths assumption hold as well as 

it does for C-sections. 

3. Results: 

Table 2 displays the effect of the TBT results on C-sections, low Apgar scores and low 

birth weight using equation (1) for all four samples (Groups A-D).  The overall results illustrate 

that the initial TBT findings published in late 2000 had no statistically significant effect on C-

sections (panel A). This is perhaps unsurprising given the research confirmed pre-existing beliefs 

on the use of C-section for breech births. Similar to us, Jensen and Wüst (2015) found the initial 

TBT had no effect on C-sections for first-time mothers and suggested this may have been due to 

first-time breech birth mothers already having a high C-section rate (above 80 percent). Perhaps 
                                                           
10 Estimates which are statistically significant when clustered at the county level remain precisely estimated when we 
cluster at the state level, hence we report the latter in our tables given that we use state level variables in our model. 
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the same logic follows for our findings since the C-section rate was already high for breech births 

prior to the initial TBT results. Appendix Figure B1 clearly shows C-section rates for breech 

singleton babies ranged between 80-85 percent prior to the initial TBT study. However, our 

findings for the TBT reversal are very different: for all definitions of our treatment group, a large 

and statistically significant reduction in C-section rates is estimated. Looking across the columns 

in Panel B, it can be seen that, removing factors which increase the likelihood of a C-section leads 

to a larger decline in the use of C-sections for breech deliveries. This suggests that the marginal 

birth affected by the new evidence conveyed after 2004 mostly affected less complicated breech 

births, on which physicians probably have greater discretion in terms of the method of delivery. In 

our preferred sample, Group D, the reversed TBT results drop the use of C-sections on breech 

deliveries by 23 percent.11,12 We note that those results remain whether we exclude the year 2000-

2004 or not from the “pre” period in our analysis. 

The last column in Table 2 displays the results from a falsification test.  We construct a 

falsification test comprised of “risky” pregnancies. Any evidence suggesting an association 

between the initial TBT results and its reversal for this category of births, which should not be 

impacted in an important way given that they are often cases where C-sections are medically 

indicated, would raise doubts as to the causal inference that we can draw from results in our main 

sample. In this test, removing breech births completely, the women categorized as having a risky 

pregnancy were considered the treatment group and the women categorized as non-risky were the 

control group.  Our falsification test shows statistically significant coefficient signs all in the 

opposite direction and speaks to the increasing trend in C-sections for risky pregnancies, as 
                                                           
11 Appendix D displays a progression of equation (1) for Group D.  This table illustrates that the results are not 
especially sensitive to the addition of controls, as well as state-specific linear time trends, which we include as a 
robustness check. 
12 To confirm that our main results are not driven by outliers, we perform a sensitivity analysis by removing high and 
low C-section rate states and counties.  Appendix E shows results do not substantially vary from our main estimates. 
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opposed to our breech deliveries which display negative coefficients. We note that the results for 

this falsification test are approximately ten times smaller, and a careful look at Appendix C show 

no important change for risky pregnancies after 2004.   

 Panels C and D of Table 2 report the regression results from equation (1) estimated with, 

respectively, low Apgar scores and low birth weight as outcomes variables. Our difference-in-

differences estimates point to a small but statistically significant incidence of low Apgar scores. 

Starting in 2004, we also document a modest reduction in cases of low birth weight. These muted 

associations are consistent with many findings in the medical malpractice literature which suggest 

that changes in the use of C-sections do not coincide with clear changes in infant health (see Currie 

and MacLeod, 2008; Frakes, 2012; Malak and Yang, 2019; Sloan et al., 1995; Yang et al., 2012).  

Perhaps because of this lack of precision in the data, we observe more muted, and opposite, effects 

on infant health based on these two outcomes. First, panel C suggests that the reversal of the TBT 

led to a increase of a little more than 2 percentage points in the probability of a low Apgar score 

for term singleton breech newborns. This could happen if the marginal breech birth delivered 

vaginally after 2004 were not the ideal candidates. For example, it might be the case that 

physicians did not acquire sufficient information on how to select good candidates for vaginal 

births, especially since expertise for vaginal breech births was already low in the US (13% at the 

time of the Trial according to Kotaska (2004)). Comparing columns across panel C, we also note 

that the increase in low Apgar scores seems to be more relatively homogenous across riskier 

breech births and across parity statuses, although the results are only statistically significant at the 

5% level for groups A and B. The event study graphs in Appendix Figure B5 however fail to show 

a statistically significant effect for any of our treatment groups. We therefore interpret this result 

with caution. 
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Looking at another measure of infant health, low birth weight, Panel D of Table 2 provides 

a somewhat different picture. The reversal of the TBT is associated with a reduction between five 

and thirteen percent of breech newborns weighing less than 2500 grams between 2005 and 2010 (a 

0.2 to 0.5 percentage point change). As with C-sections, the change is more important in terms of 

magnitude when focusing on the more restricted sample (D). Overall, this outcome could be a 

mechanical consequence of the results displayed in Panel B. As more patients deliver vaginally 

rather than by elective C-section, the gestation may be slightly longer, allowing the baby to grow 

in the womb. In this case again, however, event study graphs show no statistically significant 

impact, and we therefore do not put too much stock in the small effects we observe in our 

difference-in-differences model. 

We present estimates from our models based on physician’s gender, age, and international 

medical training in Table 3.13 As can be seen in the first two columns, there is little difference in 

the percentage change in C-section use across the genders.  The greatest difference estimated is 

between young and old physicians where we see almost double the drop in C-section use in 

counties with younger physicians, which implies that it is the younger cohort that is effectively 

updating their beliefs and closely following medical research updates.  Furthermore, it seems that 

counties with more physicians from international medical schools also decreased their use of C-

sections more than counties with obstetricians that only attended U.S. medical schools.   Finally, in 

Table 4 we also look at heterogeneous effects by patient’s education and race and find a larger 

impact on non-white, and less educated patients.  Appendix H provides an in-depth discussion of 

these results. 

                                                           
13 Using the 2005 American Medical Association Physician Professional Data, we calculate county averages for 
obstetricians and obstetrician-gynecologists. We focus on these characteristics since prior work suggests that practice 
patterns vary across them (c.f., Kaiser, 2017; Tsugawa et al., 2017; and Woodward et al., 1996). 
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4. Conclusion: 

 When the TBT results were reversed and the conclusion that all breech deliveries need not 

be C-sections was later disseminated among the medical community, we find an arguably large 

reduction in C-sections for breech births. This strong response to the overturned TBT results also 

came at a time when the overall trend in C-sections was increasing.  Contrary to prior studies, we 

find that physicians updated their beliefs quickly, and do indeed adjust to new medical research, 

particularly young physicians. Thus illustrating particular physicians respond to research evidence 

prior to mandatory policy or professional guidelines. 

 Doyle et al. (2010) suggest that variation in physician procedural choice may arise because 

some providers are more competent than others.  Breech vaginal deliveries specifically fall in this 

category, where manoeuvres (ie. external cephalic version) required for vaginal term breech 

deliveries are seldom taught to residents.  The rate of C-section delivery for breech births was only 

14 percent in 1970 and had steadily increased up to 85 percent.  According to Coco and Silverman 

(1998) following certain selection criteria for which breech births should attempt a vaginal 

delivery would lead to about a 60 percent C-section rate for breech births. Another study found 

that using this manoeuvre to rotate the breech infant would result in 12.3 percent cost savings per 

birth, in addition to the mother not needing to go through a C-section surgery (Zhang et al., 1993). 

It is clear that C-section rates for breech births had soared and were clearly above the optimal rate.  

Many physicians have argued that the extinction of trained obstetricians in vaginal breech delivery 

is occurring.  Our research shows that physicians are paying attention to medical research even 

when it is counter to strong pre-existing beliefs.   
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Table 1: Summary Statistics for Preferred Sample (Group D) 
  Breech Births (Treatment) Vertex/Head Down Births (Control) 

  

Pre-TBT 
Results 
(Jan.95-
Oct.00) 

Initial 
TBT 

results 
(Nov.00- 
Oct.04) 

Reversed 
TBT 

results 
(Nov. 04-
Dec.10) 

Pre-TBT 
Results 
(Jan.95-
Oct.00) 

Initial 
TBT 

results 
(Nov.00- 
Oct.04) 

Reversed 
TBT  

results 
(Nov. 04-
Dec.10) 

Outcome Variables:             
C-section 0.784 0.800 0.659 0.066 0.085 0.114 

Low 5-Minute Apgar (<9) 0.109 0.112 0.160 0.065 0.067 0.090 
Low Birth Weight (<2500g) 0.042 0.039 0.037 0.022 0.021 0.022 

Mother's Characteristics:             
White 0.690 0.659 0.540 0.603 0.573 0.544 

Hispanic 0.152 0.180 0.287 0.189 0.224 0.248 
Black 0.096 0.099 0.111 0.146 0.140 0.139 

Teenager 0.044 0.034 0.037 0.059 0.048 0.044 
Forty and older 0.035 0.041 0.041 0.023 0.027 0.028 

No High School Diploma 0.176 0.178 0.215 0.211 0.214 0.207 
Some College and Higher 0.241 0.285 0.305 0.221 0.250 0.291 

Married 0.751 0.736 0.661 0.716 0.696 0.644 
Pregnancy Characteristics:             
Smoked during Pregnancy 0.168 0.139 0.107 0.142 0.122 0.108 

Newborn Boy 0.477 0.479 0.488 0.508 0.509 0.509 
Number of Prenatal Visits 11.646 11.544 11.242 11.471 11.444 11.116 

State Characteristics:             
Medicaid Fee Difference 69.721 79.126 69.622 71.666 82.474 85.538 

County Unemployment Rate 4.864 5.473 6.488 5.013 5.566 6.414 
Caps on NED 0.344 0.361 0.637 0.349 0.367 0.571 
Caps on PD 0.500 0.546 0.643 0.499 0.548 0.616 
JSL reform 0.726 0.761 0.828 0.738 0.762 0.787 

CSR 0.621 0.682 0.642 0.630 0.665 0.697 
Number of Observations 233536 161640 356944 10182836 6858058 10267163 

Note: The sample period is from January 1995 to December 2010.  This is for Group D which consists of 
non-risky term singleton births with no previous C-sections and first parity births removed.  The initial 
Term Breech Trial (TBT) results were published in October 2000, the reversed TBT results were published 
in October 2004. NED refers to non-economic damages, PD refers to punitive damages, JSL refers to the 
joint and several liability rule, and CSR refers to the collateral source rule. 
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Table 2: Effects of TBT on C-Sections and Infant Health Outcomes 

 

Group A Group B Group C Group D  Falsification Test 
(Risky Pregnancy) 

 Panel A: C-section Outcome During Initial TBT Results  
Coefficient 𝛽1 -0.011 -0.010 -0.005 -0.006 0.011 
Standard Error 0.007 0.007 0.009 0.009 0.001 
P-value 0.095 0.148 0.563 0.498 0.000 
Percentage Change (%) -1.3 -1.3 -0.7 -0.8 1.4 
Observations 10,366,741 10,290,752 10,066,080 10,044,080 10,663,106 

 
          

 Panel B: C-section Outcome During Reversed TBT Results 
Coefficient 𝛽1 -0.124 -0.149 -0.172 -0.182 0.016 
Standard Error 0.051 0.058 0.070 0.072 0.002 
P-value 0.020 0.014 0.019 0.016 0.000 
Percentage Change (%) -14.6 -18.0 -21.9 -23.2 9.3 
Observations 13,357,137 13,209,465 12,847,666 12,810,002 13,711,803 
            
 Panel C: Low 5-Minute Apgar (<9) Outcome During Reversed TBT Results 
Coefficient 𝛽1 0.019 0.020 0.018 0.021 -0.009 
Standard Error 0.009 0.009 0.010 0.010 0.002 
P-value 0.047 0.033 0.078 0.054 0.000 
Percentage Change (%) 18.0 19.5 15.7 19.9 -8.9 
Observations 12,399,699 12,259,035 11,915,900 11,879,983 12,728,343 
            
Panel D: Low Birth Weight (<2500g) Outcome During Reversed TBT Results 
Coefficient 𝛽1 -0.003 -0.002 -0.005 -0.005 -0.004 
Standard Error 0.002 0.002 0.002 0.002 0.001 
P-value 0.091 0.129 0.021 0.008 0.000 
Percentage Change (%) -6.4 -5.6 -10.9 -12.8 -8.1 
Observations 13,357,137 13,209,465 12,847,666 12,810,002 13,711,803 

       Panel E: Group Definition 
Term Singleton X X X X X 
No Previous C-section 

 
X X X X 

Parity >1 
  

X X X 
Non-Risky Pregnancy       X   

Note: The initial Term Breech Trial (TBT) results were published in October 2000, the reversed TBT results were 
published in October 2004. Pre-TBT: Jan.95-Oct.00; Initial TBT: Nov.00-Oct.04; Reversed TBT: Nov.04-Dec.10. 
Panel A does not include the reversed TBT period, and Panels B, C, and D do not include the initial TBT period, 
although its inclusion does not change estimates. Each panel and column is from a separate regression. The linear 
probability model includes day of the week, month, year, and county fixed-effects, demographic, pregnancy, and state 
controls listed in Table 1. Standard errors are clustered at the state level. The percentage change is the coefficient 
divided by the pre-TBT (prior to October 2000) C-section rate for breech deliveries. 
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Table 3: Effects of Reversed TBT on C-Sections and Infant Health Outcomes Subsampled by 
Obstetricians’ Characteristics 

  

Counties 
with male 

OBs 
(1) 

Counties 
with more 

female 
OBs 
(2) 

Counties 
with 

younger 
OBs 
(3) 

Counties 
with 
older 
OBs 
(4) 

Counties 
with more 
OBs from 
outside US 

medical 
schools 

(5) 

Counties 
with OBs 
from US 
medical 
schools 

(6) 
   

Panel A: C-section Outcome During Reversed TBT Results 
Coefficient 𝛽1 -0.119 -0.124 -0.153 -0.075 -0.197 -0.135 
Standard Error 0.047 0.045 0.055 0.042 0.086 0.057 
P-value 0.018 0.009 0.008 0.083 0.030 0.025 
Percentage Change (%) -15.3 -16.3 -20.0 -9.6 -24.2 -17.4 
Observations 714587 3179942 4325513 1033539 3046014 1973254 

   
Panel B: Low 5-Minute Apgar (<9) Outcome During Reversed TBT Results 

Coefficient 𝛽1 0.016 0.022 0.023 -0.003 -0.010 0.024 
Standard Error 0.007 0.018 0.011 0.006 0.006 0.013 
P-value 0.031 0.222 0.037 0.635 0.122 0.070 
Percentage Change (%) 13.3 20.0 20.0 -2.6 -11.2 19.9 
Observations 670630 3105945 3982676 993663 2917693 1862541 

  
Panel C: Low Birth Weight (<2500g) Outcome During Reversed TBT Results 

Coefficient 𝛽1 -0.004 -0.003 -0.004 -0.004 -0.006 -0.005 
Standard Error 0.005 0.002 0.002 0.003 0.003 0.002 
P-value 0.368 0.299 0.075 0.137 0.094 0.037 
Percentage Change (%) -9.2 -6.1 -8.0 -9.4 -14.7 -11.0 
Observations 714587 3179942 4325513 1033539 3046014 1973254 

Note: This is for Group D which consists of non-risky term singleton births with no previous C-sections 
and first parity births removed. The columns of different county averages comprise of the top and bottom 
25th percentile of differing obstetricians’ characteristics in 2005. Column (1) consists of counties with 
only male obstetricians; column (2) represents counties with over fifty percent female obstetricians.  
Column (3) represents counties where the average age of obstetricians is less than 46, whereas Column 
(4) consists of counties where the average age is over 52. Column (5) represents counties where more 
than twenty-five percent of the obstetricians attended medical school outside of the U.S., and Column (6) 
represents counties where all the obstetricians were trained in U.S. medical schools. The reversed Term 
Breech Trial (TBT) results were published in October 2004. Pre-TBT: Jan.95-Oct.00; Initial TBT: 
Nov.00-Oct.04; Reversed TBT: Nov.04-Dec.10. Panel A, B, and C do not include the initial TBT period, 
although its inclusion does not change estimates. Each panel and column is from a separate regression. 
The linear probability model includes day of the week, month, year, and county fixed-effects, 
demographic, pregnancy, and state controls listed in Table 1. Standard errors are clustered at the state 
level. The percentage change is the coefficient divided by the pre-TBT (prior to October 2000) C-section 
rate for breech deliveries. 
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Table 4: Effects of Reversed TBT on C-Sections and Infant Health Outcomes Subsampled by Mother's 
Education and Race  

  

No High 
School 

Diploma 

Some 
College and 

Higher 
White Black Hispanic 

  
Panel A: C-section Outcome During Reversed TBT Results 

Coefficient 𝛽1 -0.257 -0.124 -0.117 -0.231 -0.307 
Standard Error 0.087 0.056 0.044 0.064 0.099 
P-value 0.006 0.033 0.013 0.001 0.004 
Percentage Change (%) -33.0 -15.8 -15.0 -29.7 -37.4 
Observations 2653731 3375762 7529681 1733254 2795457 

  
Panel B: Low 5-Minute Apgar (<9) Outcome During Reversed TBT Results 

Coefficient 𝛽1 0.0004 0.033 0.024 0.008 0.001 
Standard Error 0.011 0.017 0.012 0.015 0.014 
P-value 0.973 0.058 0.056 0.620 0.922 
Percentage Change (%) 0.3 36.7 23.1 5.3 1.3 
Observations 2354035 3208346 7134348 1632377 2394079 

 
Panel C: Low Birth Weight (<2500g) Outcome During Reversed TBT Results 

Coefficient 𝛽1 -0.014 -0.001 -0.003 -0.012 -0.010 
Standard Error 0.003 0.001 0.002 0.004 0.001 
P-value 0.000 0.374 0.080 0.002 0.000 
Percentage Change (%) -22.3 -4.6 -7.6 -15.2 -25.4 
Observations 2653731 3375762 7529681 1733254 2795457 

Note: This is for Group D which consists of non-risky term singleton births with no previous C-sections 
and first parity births removed.  The reversed Term Breech Trial (TBT) results were published in October 
2004. Pre-TBT: Jan.95-Oct.00; Initial TBT: Nov.00-Oct.04; Reversed TBT: Nov.04-Dec.10. Panel A, B, 
and C do not include the initial TBT period, although its inclusion does not change estimates. Each panel 
and column is from a separate regression. The linear probability model includes day of the week, month, 
year, and county fixed-effects, demographic, pregnancy, and state controls listed in Table 1. Standard 
errors are clustered at the state level. The percentage change is the coefficient divided by the pre-TBT 
(prior to October 2000) C-section rate for breech deliveries. 
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Appendix A: Data Description 

Natality Data: 

Our primary data come from the United States Birth Certificate Records from 1995-2010 

for all states and the District of Columbia. Since the TBT focused exclusively on full-term 

singleton births, we exclude multiple births and premature births (i.e., babies born before 37 

weeks of gestation), which respectively represent three and twelve percent of all births over the 

period covered by our analysis.   

Our main outcome variable is whether or not a mother gave birth via C-section.  In 

addition to modeling the probability of a C-section we also investigate whether there is any 

detrimental impact on the health of the newborn by examining the incidence of low Apgar scores 

and low birth weight. An Apgar score is a measure from zero to ten that quickly summarizes the 

health of a baby five minutes after it is born.  It stands for Appearance, Pulse, Grimace, Activity, 

and Respiration.  We define a low Apgar score as any value less than 9 out of 10. In line with the 

literature, our indicator for low birth weight flags newborns weighing less than 2500 grams at 

delivery.  

Though our data contain a limited set of individual and household characteristics, our 

explanatory variables include standard demographic information such as race, mother’s 

education, marital status, and age indicators.  In addition to demographic variables regarding the 

mother, we also include some characteristics of the pregnancy and of the newborn in some 

models.  For example, though likely endogenous, we can include for the number of prenatal 

health care visits and whether or not the mother smoked during the pregnancy in some 
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specifications. Other available controls include birth parity, the baby’s sex, and the day of the 

week the baby was born.14 

Our data also include information on common risk factors prior to or during pregnancy: 

chronic diabetes, gestational diabetes, chronic hypertension, gestational hypertension, or 

eclampsia.15  Since these conditions are known prior to labor, they may affect physicians’ 

procedural choices. In addition to controlling for the riskiness of a woman’s pregnancy in our 

main models, we also conduct a falsification test where “risky” pregnancies, which differ from 

the marginal cases on which the studies like the TBT and its critics were focused, act as a 

“placebo group” for breech births.  

Additional Data: 

In addition to individual level characteristics available in the Natality Detail Files, we 

also include key aggregate level controls which prior work suggests might be strong predictors of 

procedural choice and birth outcomes. First, we control for annual county-level unemployment 

rates from the labor force data collected by the Bureau of Labor Statistics.  It is important to 

control for business cycle fluctuations as several studies have shown that they may affect health 

outcomes (e.g., a prominent study by Dehejia and Lleras-Muney (2004) find evidence that 

economic conditions, as proxied by unemployment rates, systematically affect birth outcomes).   

Second, physician behavior/procedural choice may be influenced by pricing differences 

between vaginal and C-section births.  Indeed, Alexander (2015) finds that when Medicaid pays 
                                                           
14

 Descriptive research suggests that babies born on weekends experience worse health outcomes (Palmer et al., 

2015). 
15 Diabetes is a metabolic disease in which the body’s inability to produce any or enough insulin causes elevated 
levels of glucose in the blood. Chronic hypertension is defined as a long-term condition of having blood pressure 
greater than 140/90 mm Hg. Pregnancy hypertension is the development of new hypertension in a pregnant woman 
after 20 weeks of gestation without the presence of protein in the urine or other signs of pre-eclampsia. Eclampsia is 
a condition in which one or more convulsions occur in a pregnant woman suffering from high blood pressure, often 
followed by coma and posing a threat to the health of both mother and baby. 
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physicians relatively more for C-sections, then they are utilized more often.  To avoid any 

systematic differences in the relative price of C-sections before and after the TBT and its reversal 

to introduce a bias in our analysis, we include a state-year level variable that accounts for the 

difference in the Medicaid fee schedule for vaginal and C-section deliveries.16  While not all 

births in our sample are covered by Medicaid, this variable can act as a proxy for pricing 

differences in each state over time. 

Finally, we use the fifth edition of the Database of State Tort Law Reforms to 

characterize tort reforms related to medical malpractice.  This database contains the most 

detailed, complete, and comprehensive information on state tort reforms.17  All of our models 

control for common tort reforms that might affect physicians’ decisions regarding whether or not 

to provide a C-section.18  In particular, we include state-year level indicator variables for caps on 

non-economic damages (NED), caps on punitive damage (PD), the elimination of the joint-and-

several liability (JSL) rule, and the collateral source rule (CSR) to characterize the liability 

environment faced by physicians.19,20 

 

 

 

 

 

 

                                                           
16 Medicaid fee schedule was provided by Alexander (2015). 
17 This database has become the gold standard in empirical tort reform research by providing a review of original 
legislation and case law with exact text and effective dates.  See Avraham’s (2014) Database of State Tort Law 
Reforms (5th) for more information on the tort reform database. 
18 See Bertoli and Grembi (2019); Currie and MacLeod (2008); Dubay et al. (1999); Esposto (2012); Shurtz (2013); 
and Yang et al. (2009). 
19 Consistent with prior work in this area, indicators are assigned based on the state and birth year of the infant. 
20 See Malak and Yang (2019) for a description of these popular tort reforms and their effects on maternal and infant 
health. 
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Appendix B: Event-Studies 

 In addition to the regression tables, we also conduct event-studies. We construct figures 

to show how our main outcomes of interest evolve before and after the overturned TBT results 

by plotting the 𝑎𝑗  coefficients from the following regression: 

 𝐴1             𝑌𝑖𝑡 = 𝑎 +  𝑎𝑗

−2

𝑗=−6

• 1 𝑒𝑣𝑒𝑛𝑡𝑠𝑡 = 𝑗 +  𝑎𝑗

6

𝑗=0

• 1 𝑒𝑣𝑒𝑛𝑡𝑠𝑡 = 𝑗 +  𝑋𝑖𝑡
′ 𝜆 +  𝛾𝑐 +  𝛾𝑡

+  𝑢𝑖𝑡  

where 1{𝑒𝑣𝑒𝑛𝑡𝑠𝑡 = 𝑗} is an indicator variable equal to one if the treatment state-year is in event 

time j, and equal to zero otherwise. Time 0 in the event-study is year 2005 since the reversed 

TBT results were published at the end of 2004.  The event time variable stops at ten years pre 

and five years post due to our data sample (1995-2010).  The outcomes of interest, 𝑌𝑖𝑡 , are the 

same as equation (1): C-section delivery, low Apgar, and low birth weight for individual i, in 

year t.  This specification mirrors equation (1) where we still keep all the controls in vector 𝑋𝑖𝑡
′  

for individual i in year t.  Also, we keep county fixed effects, 𝛾𝑐 , and year fixed effects, 𝛾𝑡 .  

Standard errors remain clustered at the state level. 

In Appendix Figure B1, we first investigate the parallel paths assumption for the C-

section level, which seems to hold reasonably well between 1995 and 2000. The assumption 

seems to continue to hold between 2000 and 2004, without any apparent break in the trend for 

neither of the treatment or control groups. This suggests that the publication of the TBT may not 

have had a significant impact on US physicians’ propensity to opt for a C-section when 

delivering term breech babies, although the evidence from Appendix Figure B1 remains 

observational and cannot be given a causal interpretation. Since there is a well-documented rise 

in C-sections over time (Betrán, 2016), we also present in Appendix Figure B4 event-studies for 
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each of the treatment groups we consider, with 2005 as the event (time 0). In this case again, the 

parallel path assumption seems to hold for the period spanning from 1995 to 2004.  

Appendix Figures B2 and B3 present the unconditional levels for our two infant health 

measures. For low Apgar scores (Figure B2), the parallel path assumption seems to hold for the 

first period (1995 to 2000). The release of the initial TBT results do not appear to have caused 

breech births to diverge too much, although a relative increase in the incidence of low Apgar 

scores for all our treatment groups can be observed between 2003 and 2004. However, this 

difference is not statistically significant in the event studies (Figure B5).21 An upward trend is 

visible for the period following the reversal of the TBT results, between 2004 and 2010, although 

event-study estimates are noisy. The raw evolution of the proportion of births below 2500 grams 

is presented in Figure B3. In this case, the parallel path assumption seems less convincing for the 

period spanning from 1995 to 2000, when low birth weight seems to rise for breech births 

compared to the control groups. However, rates look relatively stable for all groups between 

2000 and 2004, and seem to rise again after 2004, but only for breech births. Noisier visual 

evidence presented in the corresponding event study graphs (Figure B6) goes in the same 

direction.  

 

 

 

                                                           
21 The movement between 2003 and 2004 could also be due to the fact that a few months can be considered to be 
“treated” in 2004. One of the main studies contesting the TBT conclusions, Kotaska (2004), was published in 
October of 2004.  
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Appendix Figure B1: C-Section Rate Between Breech (Treatment) and Vertex/Head Down (Control) 
Deliveries 

 

Note: The initial Term Breech Trial (TBT) results were published in October 2000, the reversed TBT 
results were published in October 2004. Group A are term singleton breech births. Group B builds on 
Group A and excludes those with previous C-sections. Group C also removes first parity births, and 
finally, group D also removes those characterized with risky pregnancies (ie. Chronic or gestational 
diabetes, blood pressure, or eclampsia). 
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 Appendix Figure B2: Low 5-Minute Apgar Scores (<9) Between Breech (Treatment) and Vertex/Head 
Down (Control) Deliveries 

 

Note: The initial Term Breech Trial (TBT) results were published in October 2000, the reversed TBT 
results were published in October 2004. Group A are term singleton breech births. Group B builds on 
Group A and excludes those with previous C-sections. Group C also removes first parity births, and 
finally, group D also removes those characterized with risky pregnancies (ie. Chronic or gestational 
diabetes, blood pressure, or eclampsia).  In 2003 the standard U.S. birth certificate was revised to now 
include a 10-minute Apgar score in addition to the 5-minute Apgar score and further removed the 1-
minute Apgar score.  We believe these changes along with an ACOG Committee Opinion in 2006 to use 
an expanded Apgar score reporting form can help account for the increase in low Apgar scores over time. 
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 Appendix Figure B3: Low Birth Weight (<2500g) Between Breech (Treatment) and Vertex/Head Down 
(Control) Deliveries 

 

Note: The initial Term Breech Trial (TBT) results were published in October 2000, the reversed TBT 
results were published in October 2004. Group A are term singleton breech births. Group B builds on 
Group A and excludes those with previous C-sections. Group C also removes first parity births, and 
finally, group D also removes those characterized with risky pregnancies (ie. Chronic or gestational 
diabetes, blood pressure, or eclampsia). 
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 Appendix Figure B4: Change in C-Section- Event-Study for Breech Deliveries 

 

 

Notes: The initial Term Breech Trial (TBT) results were published in October 2000, the reversed TBT 
results were published in October 2004. Time 0 in the event-studies is year 2005 since the reversed TBT 
results were published at the end of 2004. Each dark marker is an estimate of the aj coefficient from 
equation (A1) with the confidence interval on either side.  Group A are term singleton breech births. Group 
B builds on Group A and excludes those with previous C-sections. Group C also removes first parity births, 
and finally, group D also removes those characterized with risky pregnancies (ie. Chronic or gestational 
diabetes, blood pressure, or eclampsia). 
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Appendix Figure B5: Change in Low 5-Minute Apgar Scores- Event-Study for Breech Deliveries 

 

Notes: The initial Term Breech Trial (TBT) results were published in October 2000, the reversed TBT 
results were published in October 2004. Time 0 in the event-studies is year 2005 since the reversed TBT 
results were published at the end of 2004. Each dark marker is an estimate of the aj coefficient from 
equation (A1) with the confidence interval on either side. Group A are term singleton breech births. Group 
B builds on Group A and excludes those with previous C-sections. Group C also removes first parity births, 
and finally, group D also removes those characterized with risky pregnancies (ie. Chronic or gestational 
diabetes, blood pressure, or eclampsia). 
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Appendix Figure B6: Change in Low Birth Weight (<2500g) - Event-Study for Breech Deliveries 

 

 

Notes: The initial Term Breech Trial (TBT) results were published in October 2000, the reversed TBT 
results were published in October 2004. Time 0 in the event-studies is year 2005 since the reversed TBT 
results were published at the end of 2004. Each dark marker is an estimate of the aj coefficient from 
equation (A1) with the confidence interval on either side. Group A are term singleton breech births. Group 
B builds on Group A and excludes those with previous C-sections. Group C also removes first parity births, 
and finally, group D also removes those characterized with risky pregnancies (ie. Chronic or gestational 
diabetes, blood pressure, or eclampsia). 
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Appendix C: Falsification Test (Risky Pregnancy Trends)
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Notes: These figures serve to show the parallel paths for the risky 
pregnancy group versus the non-risky pregnancy control group. The 
initial Term Breech Trial (TBT) results were published in October 
2000, the reversed TBT results were published in October 2004. 
These figures correspond with the last column in Table 2 where the 
estimates for the falsification test results are displayed. 
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Appendix D: Outcomes from the initial and reversed TBT results on term singleton breech births 
(Group D) 

  
1 2 3 4 5 

 Panel A: C-section Outcome During Initial TBT Results 
Coefficient 𝛽1 -0.004 -0.004 -0.005 -0.006 -0.006 
Standard Error 0.007 0.007 0.008 0.009 0.009 
P-value 0.556 0.540 0.486 0.498 0.486 
Percentage Change (%) -0.5 -0.5 -0.7 -0.8 -0.8 
Observations 17436070 17436070 14011826 10044080 10044080 

 Panel B: C-section Outcome During Reversed TBT Results 
Coefficient 𝛽1 -0.168 -0.166 -0.161 -0.182 -0.182 
Standard Error 0.054 0.055 0.062 0.072 0.072 
P-value 0.003 0.004 0.013 0.016 0.017 
Percentage Change (%) -21.4 -21.1 -20.5 -23.2 -23.2 
Observations 21040479 20836251 17089810 12810002 12810002 

 Panel C: Low 5-Minute Apgar (<9) Outcome During Reversed TBT Results 
Coefficient 𝛽1 0.028 0.028 0.024 0.021 0.018 
Standard Error 0.009 0.009 0.009 0.010 0.010 
P-value 0.004 0.005 0.014 0.054 0.077 
Percentage Change (%) 25.5 25.3 21.7 19.9 18.9 
Observations 18168778 18168365 16141110 11879983 11879983 

Panel D: Low Birth Weight (<2500g) Outcome During Reversed TBT Results 
Coefficient 𝛽1 -0.006 -0.006 -0.006 -0.005 -0.005 
Standard Error 0.001 0.002 0.002 0.002 0.002 
P-value 0.000 0.000 0.001 0.008 0.008 
Percentage Change (%) -14.1 -15.2 -13.5 -12.8 -12.9 
Observations 21040162 20835934 17089810 12810002 12810002 
      
 Panel E: Included Controls 
County FE X X X X X 
Year FE X X X X X 
Mother Characteristics 

 
X X X X 

Pregnancy Characteristics 
  

X X X 
State Characteristics 

   
X X 

State Specific Linear Time Trends         X 
Note: This table illustrates the progression of equation (1) for our preferred sample (Group D).  Group D 
consists of non-risky term singleton births with no previous C-sections and first parity births removed. 
The initial Term Breech Trial (TBT) results were published in October 2000, the reversed TBT results 
were published in October 2004. Pre-TBT: Jan.95-Oct.00; Initial TBT: Nov.00-Oct.04; Reversed TBT: 
Nov.04-Dec.10. Panel A does not include the reversed TBT period, and Panel B, C, and D do not include 
the initial TBT period, although its inclusion does not change estimates. Each panel and column is from a 
separate regression. Standard errors are clustered at the state level. The percentage change is the 
coefficient divided by the pre-TBT (prior to October 2000) C-section rate for breech deliveries. 
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Appendix E: Effects of Reversed TBT on C-Sections and Infant Health Outcomes-Sensitivity 
Analysis 

  

High C-Section 
Rate States 
Removed 

High C-Section 
Rate Counties 

Removed 

Low C-Section 
Rate States 
Removed 

Low C-Section 
Rate Counties 

Removed 
  

Panel A: C-section Outcome During Reversed TBT Results 
Coefficient 𝛽1 -0.194 -0.167 -0.184 -0.193 
Standard Error 0.074 0.062 0.077 0.078 
P-value 0.014 0.011 0.024 0.018 
Percentage Change (%) -24.7 -21.5 -23.2 -24.3 
Observations 11933863 10472387 11943481 11160608 
          
  

Panel B: Low 5-Minute Apgar (<9) Outcome During Reversed TBT Results 
Coefficient 𝛽1 0.024 0.026 0.021 0.022 
Standard Error 0.011 0.013 0.011 0.011 
P-value 0.030 0.049 0.061 0.057 
Percentage Change (%) 21.4 23.0 19.8 21.0 
Observations 11006281 9794091 11016712 10263479 

 
Panel C: Low Birth Weight (<2500g) Outcome During Reversed TBT Results 

Coefficient 𝛽1 -0.006 -0.005 -0.005 -0.006 
Standard Error 0.002 0.002 0.002 0.002 
P-value 0.007 0.005 0.020 0.007 
Percentage Change (%) -13.5 -12.4 -12.0 -13.8 
Observations 11933863 10472387 11943481 11160608 

Note: This is for Group D which consists of non-risky term singleton births with no previous C-sections 
and first parity births removed. The “High C-Section Rate” is above 10 percent and consists of the 
District of Columbia, Louisiana, Maryland, and New York. The “Low C-Section Rate” is below 5 percent 
and consist of Alaska, Minnesota, Utah, and Wisconsin.  The high and low C-section rate counties 
comprise of the top and bottom 10th percentile, which again is 10 and 5 percent, respectively.  The 
reversed Term Breech Trial (TBT) results were published in October 2004. Pre-TBT: Jan.95-Oct.00; 
Initial TBT: Nov.00-Oct.04; Reversed TBT: Nov.04-Dec.10. Panel A, B, and C do not include the initial 
TBT period, although its inclusion does not change estimates. Each panel and column is from a separate 
regression. The linear probability model includes day of the week, month, year, and county fixed-effects, 
demographic, pregnancy, and state controls listed in Table 1. Standard errors are clustered at the state 
level. The percentage change is the coefficient divided by the pre-TBT (prior to October 2000) C-section 
rate for breech deliveries. 
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Appendix F: Effects of Reversed TBT on C-Sections and Infant Health Outcomes-Probit Model 

  
C-Section  

Low             
5-Minute 

Apgar (<9)  
Low Birth Weight 

(<2500g) 

Coefficient 𝛽1 -0.688 
 

0.056 
 

-0.077 
Standard Error 0.213 

 
0.031 

 
0.025 

P-value 0.001 
 

0.075 
 

0.002 
Marginal Effect -0.113 

 
0.008 

 
-0.004 

Observations 12,809,993  11,879,970  12,809,993 

Note: This is for Group D which consists of non-risky term singleton births with no previous C-
sections and first parity births removed. The reversed Term Breech Trial (TBT) results were 
published in October 2004. Pre-TBT: Jan.95-Oct.00; Initial TBT: Nov.00-Oct.04; Reversed TBT: 
Nov.04-Dec.10. These models do not include the initial TBT period, although its inclusion does not 
change estimates. Each column is from a separate regression. The probit model includes day of the 
week, month, year, and county fixed-effects, demographic, pregnancy, and state controls listed in 
Table 1. Standard errors are clustered at the state level.  
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Appendix G: Effects of Reversed TBT on C-Sections and Infant Health Outcomes- Annual 
Treatment Effects 

  
C-Section  

Low             
5-Minute 

Apgar (<9)  
Low Birth Weight 

(<2500g) 

Coefficient (Treated*2005)  -0.166 
 

0.014 
 

-0.004 
Standard Error 0.093 

 
0.010 

 
0.002 

P-value 0.083 
 

0.156 
 

0.079 

      Coefficient (Treated*2006) -0.200 
 

0.044 
 

-0.004 
Standard Error 0.097 

 
0.015 

 
0.002 

P-value 0.048  0.005  0.099 

Coefficient (Treated*2007)  -0.227  0.028  -0.007 
Standard Error 0.073  0.016  0.002 
P-value 0.004  0.084  0.001 
      
Coefficient (Treated*2008) -0.184  0.011  -0.006 
Standard Error 0.055  0.013  0.002 
P-value 0.002  0.406  0.001 
      
Coefficient (Treated*2009)  -0.160  0.011  -0.004 
Standard Error 0.065  0.010  0.002 
P-value 0.018  0.283  0.007 
      
Coefficient (Treated*2010) -0.163  0.015  -0.005 
Standard Error 0.059  0.015  0.003 
P-value 0.009  0.339  0.071 

Observations 12,810,002  11,879,983  12,810,002 
Note: This is for Group D which consists of non-risky term singleton births with no previous C-
sections and first parity births removed. The reversed Term Breech Trial (TBT) results were 
published in October 2004. Pre-TBT: Jan.95-Oct.00; Initial TBT: Nov.00-Oct.04; Reversed TBT: 
Nov.04-Dec.10. These models do not include the initial TBT period, although its inclusion does not 
change estimates. Each column is from a separate regression. The linear probability model includes 
day of the week, month, year, and county fixed-effects, demographic, pregnancy, and state controls 
listed in Table 1. Standard errors are clustered at the state level. 
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Appendix H: Discussion on Heterogeneous Results on Patient’s Education and Race 

We present estimates from our models by mother’s education and race in Table 4. First, 

and not surprisingly, all the coefficients from the reversed TBT results on C-sections are 

statistically significant. However, some interesting results emerge. There is roughly double the 

decline in C-section rates for mothers with no high school diploma (33%) versus mothers with 

some college and higher (16%).  This finding runs counter to other studies that document greater 

impact of medical announcements among formally educated patients.  Price and Simon (2009), 

for example, find that new medical information on vaginal deliveries after a C-section (VBACs) 

had the largest impact among more educated mothers, illustrating that formal education of the 

patient might play a role in procedural choices. Unlike with the TBT, however, the medical study 

they examine was publicly announced on radio and in newspapers, and the authors argued that 

more educated patients may have been more likely to learn about it and to manifest certain 

preferences that could influence procedural choice.  Jensen and Wüst (2015) also point out that 

the initial TBT results were quickly disseminated amongst the medical community, whereas 

Price and Simon’s (2009) medical information was shared on public radio and in newspapers.  In 

the case of the TBT results, both the initial findings and their eventual reversal were 

disseminated amongst relevant physicians, so that patient information is likely not the main 

factor affecting the change in C-section rates we detect.22 We, however, note that a wider 

information gap between a physician and a patient may enable the physician to choose a specific 

delivery method more freely, such that the strength of the response measured across different 

                                                           
22 Specifically, the C-section rate amongst breech deliveries dropped from 81 percent the month the reversal was 
published (October 2004) to 74 percent in January 2005, an almost ten percent decrease. This provides further 
evidence the immediate change in C-section rates is driven by physicians and not patients. 
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patient types may vary.23 This could explain the larger effects we find for patients with lower 

educational achievement in our sample. 

Table 4 also shows that Hispanic and Black mothers experienced a far larger (more than 

two orders of magnitude) drop in C-sections than White mothers. We subsample by race because 

there is evidence that physicians perceive risk of legal liability based on patient socioeconomic 

status (Burstin et al., 1993, Green et al., 2007, and McClellan et al., 2012), which may lead them 

to stay closer to guidelines with certain patients compared to others. Of course, differences in 

race may serve as proxies for differences in unobserved socioeconomic status, but our data do 

not include very rich socioeconomic information allowing us to separate the two. Interestingly, 

the education and racial groups that have the greater swing in C-sections do not have statistically 

significant effects on low Apgar scores.  These results, also taken with the large confidence 

intervals for the event-study graphs in Appendix Figure B5, suggest that the decline in C-

sections perhaps is not met with a meaningful increase in the incidence of low Apgar scores.  

This suggests that negative health outcomes do not necessarily follow the drop in C-sections for 

breech babies, at least for those groups. Perhaps unsurprisingly given the result on C-section 

rates for Hispanic and Black mothers, we also find a much greater reduction in the occurrence of 

lower birth weight among these groups. As explained previously, even among term births, the 

gestational period is likely to be shorter with scheduled C-sections, which could result in 

occurrences of low birth weight decreasing as C-section rates decrease.  

 

 

                                                           
23 Johnson and Rehavi (2016) find that doctors are 10 percent less likely to perform a C-section when they are 
treating other doctors. This suggests that when the patient is more medically informed, C-sections are much less 
frequent, or at the very least that physicians do alter their procedural choice based on who they are treating and not 
necessarily on a purely medical diagnosis. 




