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Abstract
We investigate how the gender mix of expert teams affects performance in a high-stakes setting:

childbirth. Using data on 2.5 million births, we exploit the quasi-exogenous assignment of patients
to two-member obstetrician teams (Lead–Assisting), and find that: (i) female-only teams achieve
the best maternal outcomes, whereas male-only teams have the worst; and (ii) female-led mixed-
gender teams perform worse than male-led ones. Specifically, severe maternal complications are
15.8% higher in male-only teams and 7.1-10.8% higher in mixed-gender teams compared to female-
only teams. These patterns cannot be explained by patient risk, endogenous team formation,
or physician preferences for discretionary practices like C-sections. Instead, gender mix directly
affects team decisions and performance, likely through gender norms — a mechanism supported
by two findings. First, gender mix affects how closely team decisions reflect member preferences,
with female-only teams being especially skilled at this process, possibly due to more collaborative
decision-making. Second, gender mix affects team resilience, with female-led mixed gender teams
performing especially poorly under challenging conditions (e.g., limited team familiarity), possibly
because female leaders invert traditional gender norms. We also document other notable patterns:
female-only teams not only achieve the lowest complication rates for Black women, but are also the
only team type to have no racial disparity in maternal outcomes. Overall, this study provides new
insights into gender dynamics in expert teams, informing managerial efforts to support effective
collaboration in increasingly diverse workplaces.
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1 INTRODUCTION

Teamwork is integral to performance in many professional settings, such as business, law, and medicine.

Several factors can a�ect team performance beyond the mere sum of the individual abilities of team

members. One factor in
uencing team performance is the gender mix of the team, which has been

shown to a�ect the collaborative process of teams within classroom and online laboratories.1 While

these studies have established a rich theoretical foundation for understanding gender dynamics in

teams, the dynamics between laypersons (e.g., students or MTurk participants) in arti�cial environ-

ments may not translate to complex \real world" environments where professionals make high-stakes

decisions that require teams to communicate and integrate diverse views and expertise under pressure.

This paper bridges the gap by studying how the gender mix of expert teams a�ects team performance

in a high-pressure environment with potentially life-or-death consequences: childbirth.

Physicians are highly trained medical experts who often work in teams to provide quality care

to patients, while managing competing goals, practice styles, and experiences. These individual-

level di�erences can introduce substantial frictions to teamwork, which can be further in
uenced by

team structure and leadership roles, and team and organizational familiarity (Huckman & Pisano,

2006; Kerrissey, Satterstrom, & Edmondson, 2020; Kim, Song, & Valentine, 2023; Nembhard &

Edmondson, 2006). Such frictions may be particularly salient in obstetrics, where the unpredictable

nature of labor often requires real-time team formation and rapid, subjective decision-making with risk

of harm to both mother and baby. Obstetrics is also one of the most gender-diverse surgical specialties

(nearly 60% of practicing obstetrician-gynecologists (OB-GYNs) are women (Boyle, 2021)), creating

frequent opportunities for physicians of the same or opposite gender to work together. Research has

found that male and female physicians practice medicine di�erently (Ganguli et al., 2020; Greenwood,

Carnahan, & Huang, 2018; Tsugawa et al., 2017), which may create synergies that bene�t same-gender

teams. However, mixed-gender teams may also bene�t from diversity in decision-making. Therefore,

it remains an empirical question whether and how team gender dynamics shape patient outcomes.

To our knowledge, this is the �rst paper to estimate the causal e�ect of team gender mix on

patient outcomes. We analyze inpatient discharge records for the universe of Florida births from

2006{2018, which, for over 99% of births, report the medical license numbers of both the \Lead"

and \Assisting" OB-GYN. Most births identify the same OB-GYN in both roles (i.e., a single OB-

GYN is responsible for care). However, our analysis focuses on the 23% of births (570,982 births)

1Selected citations in economics and psychology: Aparicio Fenoll and Zaccagni (2022); Apesteguia, Azmat, and Iriberri (2012);
Born, Ranehill, and Sandberg (2022); Gneezy, Niederle, and Rustichini (2003); Hardt, Mayer, and Rincke (2024); Hoogendoorn,
Oosterbeek, and van Praag (2013); Ivanova-Stenzel and K•ubler (2005); Karpowitz et al. (2024); Kearney et al. (2022); Li et al.
(2022); Mendelberg, Karpowitz, and Goedert (2014); Woolley et al. (2010).
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with two distinct OB-GYNs documented in the Lead and Assisting role.2 These two-physician teams

result in four team types: two same-gender teams (male-only and female-only) and two mixed-gender

teams (female-led and male-led). Our primary outcome of interest is whether a patient (the mother)

experiences a severe complication during labor and delivery that \results in signi�cant short- or long-

term consequences to a woman's health" (ACOG, 2016b).3 This is a critical outcome to study because

maternal complication rates remain alarmingly high even in the United States (Khalil et al., 2023), and

OB-GYNs, as the key providers during most births, can directly in
uence these maternal outcomes.

Overall, if the gender mix of the team a�ects the team's obstetric decisions, there should be discernible

di�erences in maternal complications across team types.

Exploiting the quasi-random assignment of patients to two-member obstetrician teams of vary-

ing gender mix, we �nd that same-gender teams improve performance for female physicians but harm

performance for male physicians. Female-only teams have the lowest maternal complication rates

(2.40%), and by comparison, complications are 15.8% higher (p-val< 0:001) in male-only teams,

7.1% higher (p-val < 0:05) in male-led mixed-gender teams, and 10.8% higher (p-val< 0:001) in

female-led mixed-gender teams.4 These results are obtained from regressions that control for (i) 23

antepartum patient risk factors, including pre-existing conditions such as hypertension or diabetes

that could a�ect outcomes, (ii) patient race/ethnicity and insurance status, which could in
uence

access to prenatal care and socioeconomic factors a�ecting health, (iii) physician age, experience and

collaborative history, which helps account for skill development and familiarity with other physicians,

and (iv) hospital � year and quarter of birth �xed e�ects to account for unobserved factors that could

vary across hospitals or time, such as changes in hospital policies, sta�ng, or seasonal birth trends.

We �nd quantitatively similar results when we include Lead physician �xed e�ects. That is,

maternal complication rates are 1) 7.6% lower (p-val< 0:05) when the same female Lead physician

is paired with a female compared to male Assisting physician, and 2) 9.4% higher (p-val< 0:001)

when the same male Lead physician is paired with a male compared to female Assisting physician.

We also con�rm that female-led mixed-gender teams have higher maternal complication rates than

male-led mixed-gender team by including a �xed e�ect for the physician team. Here we �nd that for

the same two physicians, maternal complications are 4.8% higher (p-val< 0:05) when the female is

the Lead than when the male is the Lead. Additionally, we demonstrate that our results are robust to

alternative speci�cations (ex. sparse to saturated controls), samples (ex. excluding potential residents

2The Lead physician has primary responsibility for the patient. However, as explained in Goradia and Chandrasekaran (2024),
two-physician teams are assumed to have a \dual decision-making approach," compared to the \single decision-making approach"
of solo physicians. In other words, the team members are engaging in joint-decision making.

3Speci�cally, we create a binary indicator based on a standard metric for whether a patient ever experiences a severe complication
during labor and delivery, such as acute respiratory distress or cardiac failure (Main et al., 2016).

4The sample mean is 2.6%. We calculate that had female-only teams performed all births in the team sample, severe maternal
complication rates would be 8% lower overall.
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and teaching hospitals), and outcome variables (ex. alternative de�nitions of maternal complications).

Lastly, we �nd similar patterns across teams when we restrict the sample to only vaginal births, only

C-sections, or only uncomplicated primary C-sections (i.e., live term singleton births in vertex position

with no prior C-section) which remove births that are more likely to have scheduled C-sections.

To interpret these �ndings as causal, patient assignment to thegender mix of the team should be

as-random, conditional on covariates. In other words, the key identifying assumption only requires that

for patients treated by a team, after accounting for observable patient, physician, time, and hospital

characteristics, it is as-random whether a patient is treated by a female-only team, male-only team, or

female-led vs male-led mixed-gender team. We provide conceptual support for this assumption through

informal interviews with OB-GYNs, documentation provided by hospitals, professional organizations,

and popular media. That is, the randomness in birth timing, patient circumstances during childbirth,

and physician schedules create limited opportunities for either the patient or the physician to select

into a team based on the genders of the physicians. We provide empirical support for this assumption

by showing that the four types of teams treat patient populations of similar risk, and that teams do

not appear to be formed endogenously according to physician gender, familiarity, skill, or patient risk.

Additionally, we �nd similar results whether or not we include Lead physician �xed e�ects, suggesting

that our results are not merely capturing selection of patients to particular Lead physicians. Finally,

we �nd similar results when splitting the sample by method of delivery, including minimal or fully

saturated controls, and varying outcome de�nitions and analytic samples, further minimizing concerns

of patient or physician selection into teams of a certain gender mix.

Heterogeneity in outcomes by patient risk, race, and insurance status provide additional sup-

port of our �ndings. For example, a patient's observed medical risk factors could in
uence both their

outcomes and assignment to a certain team. However, in subsample analyses we �nd similar patterns

for both low and high-risk patients, with female-only teams achieving lower complication rates re-

gardless of patient risk. Next, we consider heterogeneity by patient race, given the extensive research

documenting racial disparities in maternal care (Alsan & Yearby, 2024; Corredor-Waldron, Currie,

& Schnell, 2024; Hill et al., 2024), and �nd that female-only teams are unique in achieving both the

lowest overall complication rates for Black patients, and no disparity in outcomes between Black and

non-Black patients. Male-only teams exhibit the opposite pattern, with the highest complication rates

for Black patients and the largest racial disparities. Lastly, we show that our �ndings are similar for

both privately and publicly-insured patients, suggesting �nancial incentives are not driving observed

di�erences by team gender mix.

Next, we examine the potential mechanisms that could explain why female-led mixed-gender
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teams perform worse than male-led mixed-gender teams but female-only teams perform better than

male-only teams. We �rst consider whether results can be explained by male and female physicians

simply having di�erent preferences for certain clinical procedures. To measure preferences, we focus

on a physician's clinical decision to perform a C-section. C-sections directly in
uence maternal com-

plications (both in our data and prior literature (Costa-Ram�on et al., 2018; Yu et al., 2023)), are

one of the main surgical decisions made in childbirth, and exhibit considerable variation in baseline

use across individual physicians.5 We show that holding the individual C-section preferences of the

Lead and Assisting physician �xed, we still �nd stark di�erences in a team's C-section decision and

maternal complication rate by team gender mix. In other words, our results cannot be explained by

male and female physicians having di�erent baseline C-section preferences; instead, the gender mix of

the team directly alters a team's C-section decision and maternal complication rate.

Instead, we hypothesize that gender mix introduces social norms around gender (i.e., gender

norms, or informal rules and shared social expectations of masculine and feminine roles that guide

people's attitudes and behaviors) which can in
uence how e�ectively teams communicate and integrate

diverse viewpoints, how collaboratively versus hierarchically decisions are made, or how they navigate

challenges.6 While we cannot measure these norms directly, two data patterns support our hypothesis.

First, gender norms can in
uence how individual physician preferences are incorporated into

team decisions. We �nd that same-gender teams (but not mixed-gender teams) make C-section de-

cisions that closely re
ect the average preferences of their members, potentially re
ecting a more

collaborative decision-making process. For example, if two physicians have a preference for a speci�c

delivery mode, they are more likely to perform that delivery mode as a team if they are both of

the same gender than opposite gender. We also �nd that all teamsexcept female-only teams default

towards performing more C-sections than the individual physicians would prefer to perform by them-

selves. Teams with a male physician may default to C-sections because they are often viewed as the

\path of least resistance" and a more decisive, action-oriented choice { and gender norms in team

settings may amplify a man's risk-tolerant behaviors while simultaneously undervaluing women's in-

put (Co�man, Flikkema, & Shurchkov, 2021; Lamiraud & Vranceanu, 2018; Thomas-Hunt & Phillips,

2004). Female-only teams, less constrained by such norms, appear to uniquely resist defaulting to

5A physician's C-section preference can be viewed as their inherent practice style or personal threshold for choosing a C-section,
independent of external factors. We proxy for physicians' individual preferences for C-sections by isolating their C-section �xed
e�ects from the sample of deliveries for which they are the only physician on the record. These individual physician preferences
strongly predict both team C-section decisions and maternal complication rates.

6OB-GYN is the main specialty focused on women's health. In the 18th and mid-19th century, childbirth was attended by female
midwives. By the late 19th and early-20th century, childbirth shifted to a hospital-based medical specialty, and all OB-GYNs were
male. Not until 2015 were half of practicing OB-GYNs in the U.S. women (most other countries have not yet achieved gender
parity), though leadership positions remain predominantly male, and a gender-pay gap persists between observationally equivalent
male and female OB-GYNS (Hughes & Bernstein, 2018; Wooding et al., 2020). Therefore, gender norms could, for example,
shape expectations around authority vs caregiving roles, in
uencing whose clinical judgment is prioritized and how aggressively or
conservatively obstetric interventions are used.
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more C-sections, which may explain their superior performance across all four types of teams.

Second, gender norms can in
uence how resilient teams are to challenging conditions that

may make collaboration more di�cult. We study four such challenges: (i) con
icting preferences for

C-section among team members; (ii) the Lead physician being notably younger than the Assisting

physician; (iii) a limited history of prior collaboration between team members; and (iv) delivering

during periods of high hospital strain. We �nd that female-led mixed-gender teams are the least

resilient: they are the only team that consistently performs worse undereach of these challenging

conditions. A possible reason for these worse outcomes is that having female leaders overseeing male

subordinates inverts traditional gender norms on leadership. This leadership dynamic may introduce

additional friction into team interactions, placing these female-led teams at an inherent disadvantage

from the outset (Beaman et al., 2009; Eagly, Makhijani, & Klonsky, 1992).

Overall, we provide evidence that the gender mix of teams directly a�ects patient outcomes.

From a managerial perspective, understanding such dynamics is important as traditionally male-

dominated professions like medicine are increasingly becoming more diverse, potentially introducing

gender-based frictions that could a�ect performance. While hospital managers could implement sched-

ules that sort teams based on gender to achieve desired outcomes, such an intervention imposes ethical

and psychological costs that limit feasibility. Our results also suggest that changing preferences alone

is not enough: the solution is not as simple as incentivizing male physicians to reduce C-sections.

First, we �nd that male-only teams also exhibit the highest complication rates for vaginal births, and

second, we show that performance is not just a product of each team member's individual preferences

but a direct result of how male and female team members interact. Therefore, the managerial challenge

is how to address social norms around gender to reduce interpersonal frictions or support adversely

a�ected groups. One potential path is to implement training programs and team-building exercises

that promote inclusive leadership, address implicit gender norms around authority, and enhance trust

and communication in teams could help reduce gender-based frictions (Alsabri et al., 2022; Carnes

et al., 2015; Castro, Englmaier, & Guadalupe, 2024; Nembhard & Edmondson, 2006).

Related Literature and Contributions. This paper contributes to three streams of literature.

First, we contribute to the literature on gender dynamics in teams. Most of this research studies team

behavior using classroom, laboratory, or online experiments (see Footnote 1 for citations). While

these studies allow for precise development and testing of theory, they are more limited in their

generalizability to \real-world" settings involving expert professionals. Studies that do examine gender

and team dynamics in more naturalistic settings largely focus on innovation (Yang et al., 2022) and
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corporate board settings (Bertrand et al., 2014; Matsa & Miller, 2013). However, these settings have

inherently endogenous team formation, which can a�ect performance independent of team gender

mix. An exception is a recent working paper by Ronchi and Salvestrini (2025), which using data on

judges in the Italian criminal court that are quasi-randomly assigned to teams, �nd that female-only

teams outperform male-only and mixed-gender teams.7 Such complementary �ndings highlight one of

the key contributions of their and our work: providing quasi-experimental evidence of the impact of

team gender mix on performance in a high-stakes, real-world context. What di�erentiates our paper,

beyond the importance and novelty of studying gender dynamics in teams in the medical context,

is the ability to observe 1) leadership roles and 2) individuals making decisions by themselvesand

as part of teams. This enables us to precisely track how gender mix moderates the transition from

individual decision-making to team-based decision-making, and reveals a key insight: whether same-

or mixed-gender teams perform better likely depends on the social norms shaping the decision-making

environment.

Second, we contribute to the literature on team organization and management in medical

settings. An important body of work has demonstrated how team familiarity can impact productivity

and the quality of care (Agha et al., 2022; Bartel et al., 2014; Chen, 2021; Huckman & Pisano, 2006;

Kim, Song, & Valentine, 2023). Our work particularly complements Kim, Song, and Valentine (2023)

by examining a di�erent dimension of hierarchy | gender-based social structures rather than formal

medical roles | and its interaction with team familiarity. We �nd that female-led mixed-gender

teams uniquely experience higher maternal complication rates when familiarity is low, suggesting

that familiarity is especially critical when authority structures invert traditional social norms. We

also build on research on leadership and in
uence in medical teams (Chan, 2021; Edmondson, 2003;

Nembhard & Edmondson, 2006; Singer et al., 2016) by showing that for the same mixed-gender

team, simply changing which gender holds the leadership role can impact patient outcomes. Finally,

our exploration of how gender norms can in
uence the interaction between team members relates to

research showing that female physicians face greater skepticism of their medical expertise in referral

relationships (Sarsons, 2017) and second opinions (de Vaan & Stuart, 2022).

Third, we contribute to the economics and management literature on the non-clinical fac-

tors that in
uence maternal and infant outcomes in childbirth. For example, a large literature

has documented variation in C-section use related to peer e�ects (Chown & Inoue, 2025), heuris-

tics (Singh, 2021), management practices (La Forgia, 2023), and patient race (Corredor-Waldron,

Currie, & Schnell, 2024), where C-section overuse is often associated with worse maternal outcomes.

7Speci�cally, the authors �nd that female-only teams have higher rates of conviction, and these convictions are more accurate,
because they have lower rates of appeals. The authors also �nd evidence that di�erences in gender-based preferences likely do not
drive di�erences in performance across teams, consistent with our �ndings.
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Research in operations management has also demonstrated how resource constraints due to high work-

load conditions can impact procedure use, spending, and, to some extent, patient outcomes (Freeman,

Savva, & Scholtes, 2017; Xu & Yin, 2025). Our key contribution to the literature is to examine,

to our knowledge, a never-before-studied channel: how the gender mix of a team impacts maternal

complications. This is particularly interesting in the obstetrics context, since it is the only specialty

exclusively focused on women's health. That is, even in this increasingly gender-diverse, highly-skilled

specialty, gender norms still appear to be in
uencing team dynamics.

2 DATA AND SETTING

2.1 Data

We use de-identi�ed patient-level data from hospital discharge records from the Florida Agency for

Healthcare Administration (AHCA). These data, which have been used extensively in healthcare re-

search, include all births delivered in Florida hospitals between 2006 and 2018 (Greenwood, Carnahan,

& Huang, 2018; La Forgia, 2023; Zureich & Singh, 2024). Each observation is a birth record, which

includes information on the mother's age, race, insurance status, zip code, procedure, and diagnosis

codes, as well as information on the hospital and the physician(s) responsible for the patient's care.

Physician characteristics, including age, gender, and specialty, were obtained from three di�erent

sources: (i) publicly available Florida Licensure data (data that physicians are required to provide

to practice in Florida), (ii) Medicare's Physician Compare National Downloadable File (data that

physicians are required to provide to participate in Medicare), and (iii) from the proprietary SK&A

Physician Survey (a comprehensive survey of o�ce-based physicians, rebranded as IQVIA OneKey).

In Appendix A, we provide more details on all datasets.

Table 1 presents summary statistics for our sample, and Appendix Figure A.1 depicts our

sample restrictions.8 The �nal sample includes 2,507,736 births delivered by OB-GYNs, of which

1,936,754 are delivered by a single OB-GYN (i.e., the \solo" sample) and 570,982 births have a team

of two OB-GYNs involved in the labor and delivery process (i.e., the \team" sample). The team

sample is our main analytic sample, covering the 23% of births in Florida where two OB-GYNs were

recorded as having responsibility for the patient during labor and delivery.

8The main sample restrictions are as follows: starting with 2,731,325 births with a physician on the record, we drop hospitals
delivering fewer than 100 births per year (692 births), all births that also include a nurse or midwife on the discharge record (110,075
births), births where a physician on the discharge record is not an OB-GYN (22,361 births), births where there is a unique third
physician on the discharge record (58,112 births), OB-GYNs delivering fewer than 36 births a year on average, which represents
the bottom 1% in yearly volume (30,858 births), OB-GYNs who are not observed in both a \Lead" and \Assisting" role (1,408
births), and births where patients have outlier or wrongly imputed ages (83 births).
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2.2 De�ning OB-GYN Roles

In our �nal sample, 100% of births report the medical license numbers for two physicians: the \practi-

tioner who had primary responsibility for the patient's medical care and treatment or who certi�ed as

to the medical necessity of the services rendered," which we refer to as the \Lead" physician, and the

\practitioner who had primary responsibility for the principal procedure performed", which we refer

to as the \Assisting" physician (The O�ce of Data Dissemination and Transparency, n.d.). When

the Lead and Assisting physician have the same medical license, this is a \solo" birth, and when they

are di�erent, this is a \team" birth. 9 The principal procedure could be delivering the baby or other

interventions during labor and delivery, which the Assisting physician should not, in theory, be able

to perform without the Lead physician's approval. Therefore, both physicians have responsibility for

the patient, but the Lead physician is ultimately bears the legal responsibility of medical decisions,

documents all care provided for the patient, and is viewed as the leader of the team (Houchens et al.,

2020; Kevin, 2020).10 See Appendix B for more details on physician roles and responsibilities.

We will use the term \team types" when referring to the four combinations of Lead (L) - As-

sisting (A) pairs: two same-gender teams (ML {M A and FL {F A ) and two mixed-gender teams (ML {F A

and FL {M A ). In the team sample, there are 1,010 female OB-GYNs and 1,034 male OB-GYNs (2,044

total), with female OB-GYNs recorded as the Lead in 42% of births (Appendix Table A.1). Each

OB-GYN can occupy either roles, meaning that during some births the OB-GYN is the Lead, and

during other births they are the Assisting.

2.3 Why Births Would Include Two OB-GYNs

Two OB-GYNs may participate in the same birth for a variety of reasons. A common scenario is that

the Lead physician requires assistance during a more complicated delivery. Another scenario is that

the Lead physician monitored the patient up until delivery, but the Assisting physician performed the

delivery because of a scheduling change or the Lead attending another birth. The Assisting physician

may also have been the patient's primary OB-GYN and could not arrive at the hospital to admit

the patient, but arrived in time to deliver the patient (our data does not allow us to identify the

patient's primary OB-GYN, but obstetric medical practices with multiple physicians often have a call

9The labels \Lead" and \Assisting" are our own terminology, chosen to better re
ect the roles in practice. The administrative
data use the �elds \attending" for the Lead and \operating" for the Assisting, but those terms can be easily misinterpreted.
For example, \Attending" is a formal designation tied most closely to teaching hospitals, whereas in the data, every birth has
an attending physician regardless of teaching status. In reality, this �eld identi�es the physician primarily responsible for the
encounter, both according to AHCA documentation and Florida's neonatal injury birth law, so \Lead" more accurately conveys
that role. Similarly, we refer to \operating" as \Assisting" because \operating" could easily be misread as limited to surgical cases
(such as C-sections). In fact, all vaginal deliveries (even with no surgical intervention) also have an \operating" physician listed.
We therefore chose \Assisting" as a more intuitive descriptor of the physician's role.

10 For example, according to a Florida statute speci�c to childbirth, \any birth other than a normal birth frequently leads to a
claim against the attending physician," highlighting the legal recognition of the attending (i.e., Lead) physician's central role in
patient care and associated liability (Florida Legislature, 2023).
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schedule where they deliver the patients in labor at that time, not necessarily the patient for whom

they provided prenatal care). The key point is that in all scenarios, the two OB-GYNs must actively

communicate and coordinate face-to-face during the labor and delivery process, even if both are not

present in the delivery room at the exact time of the birth. For instance, during a patient hand-o�,

physicians are expected to communicate \up-to-date information regarding patient care, treatment,

and service, condition, and any recent or anticipated changes," and this communication \should be

interactive to allow for discussion between those who give and receive patient information" (ACOG,

2012). Therefore, the quality of care a patient receives when treated by a team is the result of the

joint performance of the physician team during the birth encounter.11

2.4 Outcome Variables

Our main outcome variable is whether a patient experiences a maternal complication during labor and

delivery, identi�ed using patient diagnosis and procedure codes from the International Classi�cation

of Diseases, Ninth and Tenth Revision (ICD-9 and ICD-10). Speci�cally, we follow the standardized

metric \severe maternal morbidity" to create an indicator equal to one if a patient ever experiences

any of 25 serious and acute conditionsduring labor and delivery.12 This indicator for maternal

complications captures \near-misses" caused by life-threatening conditions that can occur during labor

and delivery and so does not include complications before birth. These events are considered to have a

\high rate of preventability" (ACOG, 2016b) and thus may re
ect poor decision-making by the team.

Adapting the approach of Snowden et al. (2021), we show robustness to using both a more restrictive

and more expansive measure of maternal complications (Bateman et al., 2013; CDC, 2024) as well as

to limiting the sample to before the change to ICD-10 codes.

3 Empirical Strategy

3.1 Main Speci�cation

To examine whether maternal complications di�er based on the gender mix of physician teams, we

estimate the following equation:

11 A similar perspective is taken by Goradia and Chandrasekaran (2024), who use the same data to study cardiology patient
outcomes. They describe two-physician teams as having a \dual decision-making approach," compared to the \single decision-
making approach" of solo physicians. However, a key di�erence is that their physicians include di�erent specialists working
together with clearly allocated tasks, whereas we study two equally trained OB-GYNs engaged in truly joint decision-making.

12 This de�nition was developed by the Centers for Disease Control and Prevention (CDC) using ICD-9 codes before the transition
to ICD-10 codes in October 2015 (Hirai et al., 2022; Main et al., 2016). We use this metric because most births in our sample
occurred before October 2015. The 25 conditions include: Acute myocardial infarction, acute renal failure, adult respiratory dis-
tress syndrome, amniotic 
uid embolism, aneurysm, cardiac arrest/ventricular �brillation, disseminated intravascular coagulation,
eclampsia, heart failure during procedure or surgery, internal injuries of thorax, abdomen, and pelvis, intracranial injuries, puer-
peral cerebrovascular disorders, pulmonary edema, severe anesthesia complications, sepsis, shock, sickle cell anemia with crisis,
thrombotic embolism, blood transfusion, cardio monitoring, conversion of cardiac rhythm, hysterectomy, operations on heart and
pericardium, temporary tracheostomy, ventilation. See Appendix C for more details.
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MC ijkht = � 1lead femj + � 2samegenderassistk + � 3(lead femj � samegenderassistk )

+ 
X i + �Z j + �T k + � t + � hy + " ijkht

(1)

whereMC is the observed outcome (maternal complication) for patienti under the care of Lead

physician j and Assisting physiciank in hospital h and quarter-year t. The key coe�cient of interest,

� 3 captures whether the e�ect of having a same-gender team on maternal complications depends on

whether the Lead physician is male or female. A negative interaction term tells us that going from

a mixed-gender to a same-gender team reduces maternal complications relatively more for patients

of female physicians than for male physicians. In addition to showing the regression output, we also

graphically plot the �tted values of our outcomes (i.e., [MC i for maternal complications from Equation

1) for easier inspection of estimates across the four team types. See Appendix E.1 for more details.

In this speci�cation, X i is a vector of 23 patient risk factors that are predictive of maternal

complications13, as well as controls for the patient's race/ethnicity (Black, Hispanic/Latina, White,

or other Race) and insurance status (private insurance, Medicaid, or other insurance). We include

quintiles of physician age and quintiles of a physician's cumulative births up to the previous quarter for

both the Lead physician (Z j ) and Assisting physician (Tk ), as these likely also a�ect patient outcomes.

We also include a measure of previous collaboration by including quintiles of the cumulative births up

to the previous quarter performed by a physician team. Lastly, we include �xed e�ects for the number

of diagnosis codes recorded in the patient's medical record. This accounts for variations in coding

behavior by physicians, which could in
uence our ability to accurately assess the patient's clinical

risk. We present results with and without controls to assess sensitivity to di�erences in the patient

population treated by di�erent team types.

To account for any systematic time-speci�c factors that could in
uence birth outcomes, we

include quarter-year �xed e�ects ( � t ) as data is released at the quarter-level. We also include hospital-

year �xed e�ects ( � hy ), which would account for any year-to-year changes in a hospital's sta�ng

or labor and delivery policies that could in
uence birth outcomes. We use robust standard errors

clustered at the Lead physician level. Our main estimator is a linear probability model, which has

been used extensively by researchers to study adverse patient events because the estimates are easier

13 The full list includes: Patient age (divided into quintiles of age), asthma, anemia, polyhydramnios or oligohydramnios,
maternal physical abnormalities (includes thyroid abnormality, bone or joint disorder, or abnormality of organs and soft tissues
of pelvis), blood disorders (includes antepartum hemorrhage, abruptio placentae, placenta previa, uterine rupture, coagulation
defects complicating pregnancy and spotting complicating pregnancy), uterine size issue (includes uterine size date discrepancy and
cervical shortening), infant size issue (i.e., fetal growth issue a�ecting the management of the mother), obesity, diabetes or abnormal
glucose tolerance, substance abuse or smoking, infectious and parasitic conditions, maternal congenital and other heart disease,
known or suspected fetal abnormalities a�ecting the management of the mother, hypertension complicating pregnancy (includes
pre-eclampsia), isoimmunization, premature rupture of membrane or amniotic cavity infection, previous pregnancy, malposition or
malpresentation of fetus (includes breech birth), multiple gestation (i.e., twins or above), pre-term birth, previous C-section and
an indicator of other conditions and risks (includes excessive weight gain during pregnancy, habitual aborter, renal disease, liver
disorders, nerve disorders, and severe urinary tract infection. See Appendix Section C for more details).

10



to interpret, particularly for interaction terms (Ai & Norton, 2003; Greenwood, Carnahan, & Huang,

2018; Tsugawa et al., 2017). However, we also show the robustness of our results using a logit model.

3.2 Including Physician Fixed E�ects

Our main speci�cation in Equation 1 allows us to make comparisonsacross all four team types while

extensively controlling for patient and physician characteristics as well as time and hospital �xed

e�ects. However, to better understand gender dynamics depending on which physician is in the Lead

or Assisting role, we employ more precise tests using physician or team �xed e�ects (see Appendix

Section E.2 for additional speci�cation details).

First, we estimate a within-physician regression as follows:

MC ijkht = � samegenderjk + 
X i + � j + � t + � hy + " ijkht (2)

The main di�erence from Equation 1 is the inclusion of Lead physician �xed e�ects ( � j ) instead

of physician-level controls.14 We estimate Equation 2 separately for Lead female and Lead male physi-

cians since the gender of the Lead cannot vary within a physician. Therefore,� captures the di�erence

in maternal complications when the same Lead physician is paired with an Assisting physician of the

same gender compared to opposite gender. In other words, it allows us to statistically test di�erences

between FL {F A and FL {M A teams, and separately, between ML {M A and ML {F A teams.

One disadvantage of Equation 2 is that we cannot directly compare estimated e�ects and

di�erences between the two subsamples. However, an advantage is that Lead physician �xed e�ects

controls for time-invariant characteristics of the Lead physician that could a�ect outcomes { such as

preferences over schedules, types of procedures, or speci�c Assisting physicians (when multiple are

available), as well as stable di�erences in skill or teamwork ability.15 Furthermore, if the results of

Equation 1 and 2 are similar, this suggests that our estimates are not merely capturing selection of

patients to particular Lead physicians, but instead re
ect di�erences in team performance driven by

varying a team's gender mix.

3.3 Including Team Fixed E�ects

Second, we estimate Equation A.4 on a sample limited to only mixed-gender teams. This is a modi�ed

version of Equation 1 with two changes: 1) we replacesame gender with an indicator for female Lead

(vs. male Lead), and 2) replace the Lead �xed e�ect with a �xed e�ect for the physician team,

14 The X i include the same patient risk factors and demographic characteristics as in Equation 1.
15 As discussed in Section 2.1 and Appendix Section B, the Lead physician is temporally the �rst physician assigned to the patient

and also responsible for the entire clinical encounter. Therefore, assigning a �xed e�ect to the Lead physician naturally aligns with
their central role and primary responsibility for patient outcomes.
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irrespective of the physician's role in the team. For example, if Drs. Bob and Mary work together,

including a �xed e�ect for the Bob-Mary team would isolate di�erences in outcomes when Bob is the

Lead and Mary is the Assisting, versus when Mary is the Lead and Bob is the Assisting. Therefore,

this regression provides a more precise estimate of the di�erence in maternal complications between

ML {F A and FL {M A teams.

4 Identifying Assumption

The goal of this paper is to estimate the causal e�ect of a team's gender mix on maternal complication

rates. A causal interpretation requires the following identifying assumption: whether a patient is

treated by a particular gender mix (i.e., either ML {M A , ML {F A , FL {M A , or FL {F A ) is quasi-exogenous,

conditioning on the observable patient, physician, hospital, and time characteristics of the patient being

treated by a two-physician team. Therefore, this assumption does not require that patients

be randomly assigned to a team { only that assignment to a speci�c gender mix be

as-random, conditioning on the covariates outlined in Equation 1 . In other words, even if

(in the unlikely case that) patient assignment to a speci�c physician pair (e.g., Drs. X and Y) is not

random, our estimates are still unbiased if the factors driving this assignment { whether observed or

unobserved { are uncorrelated with the gender mix of the team (i.e., whether Drs. X and Y are male

or female).

Including physician �xed e�ects as in Equation 2 allows us to further relax the identifying

assumption. Speci�cally, we no longer require that patient assignment be random with respect to the

gender mix of the team. Instead, we allow for non-random assignment to the Lead physician { for

example, if certain types of patients are more likely to be treated by Leads of a certain gender { and

rely only on the assumption that, conditional on the Lead, the gender of the Assisting physician is as-

good-as-random. For example, this assumption means that if two observationally equivalent patients

are assigned to the same Lead female physician and both experience a team delivery, it is essentially

random if one patient is delivered by a FL {F A team and the other by a FL {M A team.

In this section, we provide both conceptual and empirical support for the identifying assump-

tion. We later show (results section 5.1) that we �nd nearly identical results whether or not we include

physician �xed e�ects, suggesting that selection on the Lead physician { which the �xed e�ects are

designed to absorb { is minimal. This pattern is consistent with the identifying assumption that the

gender mix of the team is e�ectively as-good-as-random.
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4.1 Conceptual Support

Conceptually, the timing of labor onset is random, obstetric units rely on rotating call schedules,

and medical emergencies can reshu�e pre-scheduled procedures (such as C-section and inductions)

with little notice, all of which sharply limit patient choice. This reality is frequently acknowledged

by professional clinical organizations: ACOG states that \members of a department, practice, or

call group often take turns covering the labor ward . . . on a rotating schedule that includes day,

night, and weekend shifts" (ACOG, 2016a). Hospital groups communicate similar points: \Doctors,

midwives, and nurses work on rotating shifts, and like you, most of us have our own families to care for

outside of our careers ... we understand the prospect of not having your regular provider at childbirth

might be stressful, so we've put together a list of tips to help [you] prepare ..." (UT Southwestern

Medical Center, 2021). Additionally, popular media sources reinforce this message. For example,

Cosmopolitan magazine notes in an article titled \20 Things No One Tells You About Giving Birth"

that \The person who delivers your baby might not be your doctor" (Ruiz, 2014).

Additionally, having two OB-GYNs involved in one birth is the exception and not the rule.

Therefore, it is unlikely that a patient can exert much selection pressure on theteam they end up

with, because it is di�cult to know in advance (for certain) whether there will be one or two physicians

overseeing their delivery. Even during scheduled C-sections, a patient's procedure may be delayed to

accommodate more urgent deliveries on the same day, which may shu�e the delivery team. To sum-

marize, even if patients know their primary physician's identity, there is no guarantee that physician

will deliver their baby. It is even less predictable whether a second physician will be involved { or

what their gender might be { since this depends entirely on who happens to be available at delivery.

Thus, patients have very limited scope to select the Assisting physician's gender.

Similar pressures limit an OB-GYN's ability to know or select the second physician on the

team. We had informal conversations with four OB-GYNs working in both private hospitals and

academic medical centers to further understand team formation. The following quote was particularly

illustrative: \The creation of a team is more often than not, not premeditated on labor and delivery

as it depends on whoever is assigned to call and back-up call. Teams in emergent situations are often

quite random based on prior call assignment. Who the next oncoming OB will be for the following shift

is not determined by the provider on call; that is predominantly with previously assigned scheduling

assignments."
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4.2 Empirical Support

There are two primary threats to identi�cation. One concern is that teams with di�erent gender

mixes may systematically di�er in the types of patients they care for. For example, if male-only teams

disproportionately treat higher-risk patients compared to female-only teams, they would naturally

exhibit higher complication rates. Another concern is that teams of di�erent gender mixes may form

endogenously along dimensions such as familiarity or skill, that independently in
uence performance.

For example, if female Lead physicians preferentially select Assisting physicians with whom they are

more familiar and who are themselves more likely to be female, this familiarity could improve maternal

outcomes. While our main speci�cation controls for patient risk factors, the age and experience of both

the Lead and Assisting physician, and familiarity between physicians, we provide additional evidence

that helps rule out these two alternative channels.

4.2.1 Does patient risk of complication di�er by team gender mix?

Consistent with prior literature, we identify 23 maternal risk factors observable before the onset of

labor that can complicate childbirth and increase the likelihood of maternal complications, such as

diabetes, hypertension, and history of C-section (the full list of risk factors is provided in Footnote 13).

Appendix Figure A.2 Sub�gure (a) plots the raw (unadjusted) relationship between the number of

these risk factors and the average rate of maternal complications, showing a clear positive association.

Using these risk factors, we estimate each patient's predicted probability of experiencing a maternal

complication (denoted by \MC RF
i ).16 In Appendix Figure A.2 Sub�gure (b) we show that this predicted

measure closely tracks actual maternal complications observed in our data. We thus establish that

\MC RF
i (the predicted likelihood of maternal complication) can be used to assess whether patient risk

di�ers across the four team types.

Figure I Panel A shows that patient risk does not vary by a team's gender mix. Across the

four team types, both the distribution (Sub�gure (a)) and the unconditional means of \MC RF
i are

very similar (Sub�gure (b)). In Appendix Figure A.3, we provide further support of balance across

the four team types in the unconditional means of a patient's predicted likelihood of complication

for a streamlined set of risk factors that must be recorded for all patients, and the conditional mean

of a patient's predicted likelihood of complication obtained from using \MC RF
i as an outcome of the

main speci�cation in Equation 1 (excluding patient-level controls). Altogether, Figure I and Appendix

Figure A.3 provide compelling evidence that the teams are treating patient populations of similar risk.

See Appendix Section D for more estimation details and discussion.

16 We generate these predicted probabilities ( \MC RF
i ) by regressing a maternal complication indicator on indicators for the 23

risk factors and the number of diagnosis codes recorded in the patient encounter. See Appendix Section D for more details.
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4.2.2 Are physician teams being formed endogenously?

Team formation by gender: Another concern is that teams are formed endogenously according to

gender (i.e., Lead physicians are more likely to select into teams with Assistings of a certain gender).

To directly test whether this is the case, we regress a binary indicator for the Lead physician's gender

on a binary indicator for the Assisting physician's gender (1 if female, 0 if male), with similar controls

as in Equation 1. We plot the point estimates of this regression in Figure I Panel B Sub�gure (c). We

show that the gender of the Lead physician does not predict the gender of the Assisting physician. That

is, female and male Leads are just as likely to work with a female (or, equivalently, male) Assisting

physician. This result holds consistently for (i) high-risk and low-risk patient groups (where high-risk

patients have more than the median number of risk factors), as well as for (ii) high-familiarity and low-

familiarity teams (where high-familiarity teams are de�ned as those with cumulative joint deliveries

above the sample median). Given these results, it is unlikely that a male (or female) Lead physician

is systematically selecting an Assisting physician based on their gender, or does so speci�cally for

high-risk patients, or based on prior familiarity. These results suggest that the endogenous formation

of teams by gender is unlikely to be a concern in this setting.

Team formation by skill: We also consider whether teams may be forming according to physician

skill in ways correlated with gender. To do so, we �rst construct a proxy for individual physician

skill using the solo sample of births (deliveries with only one physician on the discharge record, since

these outcomes can be more directly attributed to an individual physician's skill). Speci�cally, we

regress maternal complications on the 23 patient risk factors, hospital-year and quarter-year �xed

e�ects, and physician �xed e�ects (details in Appendix D). The physician �xed e�ects serve as a skill

proxy because they capture the physician-speci�c component of maternal complications that cannot

be explained by patient clinical risk or institutional practices varying by hospital-year or quarter-year.

Appendix Figure A.4 Sub�gure (a) shows the distribution of these skill proxies and con�rms similar

skill distributions among male and female physicians. Then, as a conceptual validation of this skill

proxy, in Appendix Figure A.4 Sub�gure (b), we show that teams with lower-skilled physicians have

worse maternal complication rates compared to teams with higher-skilled physicians.

Given the inherent noisiness of physician �xed-e�ect estimates, we rank physicians based on

their �xed e�ects (normalized from 0 to 1), where a rank of 0 corresponds to the highest skill and a

rank of 1 to the lowest skill. In Appendix Figure A.4 Sub�gure (c), we take the average of the rank

of the Lead and Assisting physician, and �nd that this average is close to 0.5 for all four team types,

indicating similar average skill levels across all teams. This �gure also shows that the di�erence in

skill ranks between Lead and Assisting physicians within each team type is consistently small and
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comparable across team types. This �nding rules out several alternative explanations { for example,

that male-only teams have systematically lower average skill, or that female Leads in FL {M A teams

consistently call in higher-skilled male Assistings. Overall, we �nd limited evidence that teams form

based on physician skill in ways correlated with team gender mix.

5 RESULTS

Table 2 summarizes all the main analyses, robustness checks, and exploration of mechanisms. This

table provides an easy way to compare and reference all the core �ndings discussed in the paper.

5.1 Main results

Our central �nding is that being in a same-gender team lowers maternal complication rates for female

physicians, but increases them for male physicians (interaction coe�cient from Equation 1 reported

in Table 3: � 3 = � :0047, p-val < 0:001). We plot the �tted values for each team type in Figure II

Sub�gure (a), which shows that maternal complication rates exhibit the following rank ordering from

highest to lowest: male-only team (ML {M A = 2.79% ) > female-led mixed-gender team (FL {M A =

2.66% ) > male-led mixed-gender team (ML {F A = 2.58%) > female-only team (FL {F A = 2.40%).

Relative to female-only teams, complications are 0.38 percentage points (15.8%; p-val< 0:001) higher

in male-only teams, 0.17 percentage points (7.1%; p-val< 0:05) higher in male-led mixed-gender

teams, and 0.26 percentage points (10.8%; p-val< 0:001) higher in female-led mixed-gender teams.

We estimate that if female-only teams had performed all 570,982 deliveries in our sample, maternal

complications would be 8% lower.17

The results including Lead physician �xed e�ects and team �xed e�ects corroborate these

patterns. In Figure II Sub�gure (b) maternal complication rates are 0.18 percentage points (7.6%;

p-val < 0:05) lower when the same female Lead physician is paired with a female physician (FL {F A )

compared to male physician (FL {M A ), whereas maternal complication rates are 0.24 percentage points

(9.4%; p-val < 0:001) higher when the same male Lead physician is paired with a male physician

(M L {M A ) compared to female physician (ML {F A ). The pattern and magnitudes when including Lead

physician �xed e�ects are extremely similar to the main speci�cation results (Sub�gure (a)), providing

further support for the identifying assumption. Next, in Figure II Sub�gure (c), we �nd that within

the exact same mixed-gender team, maternal complications are 0.13 percentage points (4.8%; p-val

< 0:05) higher when the Lead is a female than when the Lead is a male. This analysis suggests that

17 For maternal complications, the average �tted value for the entire sample is 0.0261 (14,903 cases) and 0.0240 for F L {F A teams
(13,704 cases). Therefore, there are 1,199 fewer cases, meaning maternal complications would be 8% lower.
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mixed-gender teams perform worse when a female physician is in the Lead role (i.e., outcomes are

worse when Dr. Mary is Lead and Dr. Bob is Assisting, than when Dr. Bob is Lead and Dr. Mary is

Assisting).

Overall, Figure II provides compelling evidence that female-only teams have the lowest com-

plication rates, but that among mixed-gender teams, female-led teams perform worse than male-led

teams. The rest of our paper will focus on these two patterns: the di�erence in maternal complications

between the two same-gender teams, and the di�erence between the two mixed-gender teams.

5.2 Robustness checks

Sparsevs. saturated controls: We present robustness checks for our main estimates in Table 3, where

Column 1 provides estimates from the main speci�cation and Columns 2-6 demonstrate the stability

across speci�cations ranging from sparse to saturated. Our key �nding { that same-gender teams

bene�t female physicians more than male physicians { is robust to a speci�cation where theonly

control variables we have are hospital and year �xed e�ects (Column 2). Results remain robust as

we sequentially add in patient-level controls (Column 3), physician-level controls (Column 4), and

patient zipcode �xed e�ects that act as a proxy for geographic-level socioeconomic and demographic

characteristics that could in
uence access to care (Column 5). Lastly, results remain robust to includ-

ing hospital � year � quarter � day-of-week� admission-hour �xed e�ects (totaling approximately

86,000 FEs), which control for hospital-speci�c sta�ng, resources, or clinical schedules on particular

weekdays or at certain times of day, such as planned C-sections being less common on weekends or

in the evenings (Column 6). Note that admission time is only available starting in 2010, and despite

this data loss, we continue to �nd similar e�ects as the main speci�cation (Column 1).

Delivery method: In Appendix Figure A.5, we show the same pattern in maternal complication

rates in births delivered vaginally and births delivered by C-section. We also �nd the same pattern

for uncomplicated primary C-sections (singleton live baby born at term in the vertex position and

mother did not previously have a C-section, following the de�nition of AHRQ IQI 33). This removes

patients that would ex-ante be known to have a potentially more complicated birth or a scheduled

C-section because of twins or breech presentation. The similarity in patterns for these potentially

more discretionary C-sections provides further support that results are not being driven by di�erences

in patient risk across team types.

Logistic regression: Given the rarity of the maternal complication outcome, we show in Appendix

Table A.2 that the interpretation of the results remains the same when using logistic regression.
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Varying analytic samples: In Appendix Table A.3, �rst we show robustness to excluding births in-

volving maternal-fetal medicine specialists, who are disproportionately male and handle high-risk

pregnancies { a scenario where patient assignment to teams may be more endogenous (Column 1).

Second, we show robustness to excluding births involving any physician younger than 33 years old

to remove cases potentially delivered by residents or fellows, since junior physicians may introduce

distinct team dynamics related to hierarchical supervision, rather than subtler gender-based dynamics

(Column 2). Similarly, we show that results are robust to excluding deliveries occurring at teaching

hospitals to account for hierarchical team structures between \true" attendings (de�ned by academic

rank) and residents (Column 3). Finally, results are robust to excluding all hospitals without at least

two male and female physicians in the dataand at least one instance of each team type, to ensure

that results are not driven by unusual weighting of estimates at hospitals where each of the four types

of gender-mixed teams either can not, or do not, form (Column 4).

Varying outcome de�nitions: In Appendix Table A.4 we show that results are robust to both more

expansive and restrictive de�nitions of maternal complications experienced during labor and delivery.

First, to account for changes from ICD-9 to ICD-10 in October 2015 that could potentially in
uence

how maternal complications are coded, we show robustness to only including quarter-years 2006-

2015Q3 (Column 1). Second, while we use the standard CDC-de�ned metric for severe maternal

morbidity as our main measure, OB-GYNs have proposed several alternative measures (Bateman et

al., 2013; Snowden et al., 2021). As expected, we �nd larger e�ect sizes when using a more expansive

measure (Column 2) and smaller e�ect sizes when using a more restrictive measure (Column 3).

More random and less random hospital conditions: To provide further support that teams do not

appear to be forming endogenously, we present outcomes under more or less random conditions that

can provide conceptual \bounds" for identi�cation. Speci�cally, hospitals with fewer physicians on call

and higher workloads { i.e., hospitals with \more random" conditions { likely have less opportunity for

endogenous team formation, making quasi-random assignment more credible. Under these conditions,

a Lead physician is e�ectively \forced" to work with whichever Assisting physician is next available,

as there may be no alternative available at the time. Conversely, hospitals with more physicians

and lower workloads { i.e., those with \less random" conditions { may have more organizational

slack, creating opportunities for endogenous team formation. In Appendix Table A.5 we show that

results are qualitatively similar when the sample is restricted to hospitals with more random conditions

(� 3 = � :0076, p-val< 0:001) or when restricted to hospitals with less random conditions (� 3 = � :0042,

p-val < 0:005). These bounds suggest that e�ect sizes are larger under more random conditions, and

so if anything, any potential team selection attenuates the e�ect on maternal complications.
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5.3 Heterogeneities in team performance

Heterogeneity by patient risk: A patient's medical complexity can in
uence both maternal compli-

cation rates and how teams are formed. For example, a team may form more spontaneously for a

complication arising during a low-risk birth, while the labor and delivery ward may be alerted to and

plan for a high-risk birth. 18 To test if one of these scenarios is driving our results, we split the sample

into patients with above median count of clinical risk factors (de�ned as high-risk) and below median

count of clinical risk factors (de�ned as low-risk) and re-estimate Equation 1 for each subsample. As

expected, in Figure III Sub�gure (a), we �nd that maternal complication rates are almost four times

higher for high-risk compared to low-risk patients. However, the main takeaways are unchanged: fe-

male physicians (relative to male physicians) have lower maternal complication rates in same-gender

teams for both low-risk and high-risk patients. Female-led mixed-gender teams (FL {M A ) also perform

worse than male-led mixed-gender teams (ML {F A ) when treating low-risk patients.

Heterogeneity by patient race: A large body of research has documented persistent racial and so-

cioeconomic disparities in maternal outcomes, especially for Black women (Alsan & Yearby, 2024;

Hill, Artiga, & Published, 2022; Hill et al., 2024; Kennedy-Moulton et al., 2022). Such disparities

are widely regarded as indicators of lower-quality obstetric care (Howell & Zeitlin, 2017). Therefore,

we examine whether racial disparities in maternal complications exist by team type. In Figure III

Sub�gure (b), we �nd that female-only teams are unique in two ways: they have the lowest maternal

complication rates for Black women, and they have no di�erences in complication rates between Black

and non-Black women. No other team type achieves either of these outcomes. Male-only teams, in

fact, exhibit the largest racial disparity and have the worst outcomes for Black patients out of all

four team types. Overall, regardless of patient race, we continue to observe the main pattern that

female-only teams (FL {F A ) have lower maternal complication rates than male-only teams (ML {M A ),

but in mixed-gender teams, female-led teams (FL {M A ) have higher complication rates than male-led

teams (ML {F A ).

Heterogeneity by patient insurance status: Whether a patient is publicly or privately insured could

potentially in
uence the type of treatment they receive and the type of physician who treats them.

For example, Medicaid typically provides lower reimbursement for labor and delivery than privately

insured patients, especially for C-sections. Extensive research has shown that OB-GYNs respond

to these di�erent �nancial incentives (Foo, Lee, & Fong, 2017; Gruber & Owings, 1996; Johnson &

Rehavi, 2016), and so to the extent that male or female OB-GYNs respond di�erently to �nancial

18 High-risk births are not automatically assigned to teams. For example, a patient may be over 35 and have a breech baby with
an indication for C-section, but only have one OB-GYN involved in labor and delivery.
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incentives, this could in
uence team formation or dynamics in ways that in
uence maternal compli-

cations. However, as seen in Figure III Sub�gure (c), we do not �nd statistically di�erent maternal

complication rates between privately insured and publicly insured patients within each team type, and

the key performance patterns across the four team types are similar to our main results.

6 MECHANISMS

In the previous section, we provide evidence that team gender mix causally a�ects a patient's likelihood

of maternal complications. In this section, we investigate why this may be the case. We �rst rule out

the most obvious explanation { that male and female physicians practice medicine di�erently (or, more

formally, have di�erent preferences over key obstetric procedures like C-sections), which may explain

di�erences in outcomes across the four team types without gender mix directly playing a role. Then,

we present evidence that gender mix introduces social norms around gender (i.e., gender norms),

which can a�ect how e�ectively the team communicates and collaborates, and therefore, in
uence

team decisions and performance. While we cannot test for the presence of gender norms directly, we

�nd two patterns in the data that support this hypothesis. First, we �nd that gender mix a�ects how

team-members' preferences are incorporated into team decisions. That is, same-gender teams are more

likely to make decisions that re
ect team members' average preference than are mixed-gender teams,

and female-only teams, in particular, do not default towards more discretionary procedures such as

C-sections.Second, we �nd that gender mix a�ects how resilient teams are to challenging conditions,

with female-led mixed-gender teams performing especially poorly under these conditions, potentially

because female leaders invert traditional gender norms around leadership. We discuss each of these

�ndings separately below.

6.1 What cannot explain our results: Di�erences in clinical preferences between

male and female physicians

We hypothesize that the di�erences in patient outcomes across the team types are a direct consequence

of the gender mix of the physician team. In other words, we hypothesize that simply changing the

gender of one or more team-members would a�ect clinical decisions and outcomes. An important alter-

native explanation, however, is that outcome di�erences across the four team types re
ect systematic

variation in individual physician preferences, rather than any interaction or synergy stemming from

gender dynamics. For instance, if female physicians tend to prefer Choice A and male physicians tend

to prefer Choice B, then all-female teams will more often choose A, all-male teams will choose B, and

mixed-gender teams will select an average of the two. Under this view, variation in outcomes across
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team types simply re
ects di�ering preferences across gender compositions, rather than a causal e�ect

of gender mix per se.

To test this alternative hypothesis, we estimate individual physician preferences for C-section.

We focus on the C-section decision because it is widely recognized as adiscretionary procedure with

known risks, and is almost certainly overused (e.g., the average C-section rate is 41% in our data,

while the World Health Organization recommends a target of 19%). Such discretion in C-section use

contributes to the signi�cant variation in C-section rates from physician to physician { independent of

patient medical need (Allin et al., 2015; Epstein & Nicholson, 2009) { despite robust quasi-experimental

evidence showing that unnecessary C-sections can be harmful to both mother and baby (Costa-Ram�on

et al., 2018; Halla et al., 2016; Tonei, 2019; Yu et al., 2023). It is precisely this discretionary nature

that makes the team's C-section decision especially relevant and interesting in our setting, as it often

requires joint decision-making { potentially reconciling di�ering preferences within the team { about

whether or not to perform the procedure.

6.1.1 Estimating physician preferences for C-section

A physician's C-section preference can be viewed as their practice style or internal threshold for

choosing a C-section, independent of external circumstances. This perspective was echoed in our

conversations with OB-GYNs; for instance, one OB-GYN explained: \You come to know who has

what preferences and tolerance of when to [perform] a C-section [during a delivery]."

We proxy for each physician's individual preference for C-sections using the solo sample, where

we isolate each physician's �xed e�ect (FE) from regressing an indicator for whether a patient receives

a C-section, on physician FEs, patient controls, and quarter-year and hospital-year FEs as in Equation

1. This physician FE (which is our proxy for a physician's preference for C-section use) captures how

much a patient's likelihood of having a C-section changes if their delivery is performed byPhysician

A instead of Physician B, while keeping constant patient, hospital, and time characteristics. We

repeat the same estimation to obtain the �xed e�ect for a two-member physician team { i.e., the team

preference for C-section use { but using the team sample instead of the solo sample.

We show in Appendix Figure A.7 Panel A that stronger preferences for C-section { whether

they be of the individual physician or the team { are associated with higher maternal complication

rates for all births (and low-risk births for robustness). In Appendix A.7 Figure Panel B we show

that male physicians have stronger preferences for C-sections than female physicians, which makes

it important to distinguish between the e�ect of preferences and the e�ect of team gender mix on

outcomes.
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Next, in Figure IV Sub�gures (a) and (b) we show that this measure of physician preferences

appears to be valid: individual member preferences for C-section in
uence team decisions, which in

turn a�ect maternal complications. Speci�cally, we estimate Equation A.5 that holds �xed the C-

section preferences of the Lead and Assisting physician, generating four combinations of preferences:

1) both physicians prefer vaginal births, 2) both physicians prefer C-sections, 3) the Lead prefers C-

section but the Assisting prefers vaginal birth, and 4) the Lead prefers vaginal birth but the Assisting

prefers C-section.19 On average, teams are most likely to perform a C-section { and incur a maternal

complication { when both physicians prefer C-sections, and least likely when both physicians prefer

vaginal deliveries. Teams consisting of one physician who prefers C-sections and one who prefers

vaginal deliveries have C-section decision ratesand maternal complication rates that fall between

these two extremes. This intermediate pattern suggests some type of joint decision-making within

teams, rather than the Lead or Assisting physician unilaterally deciding treatment.

6.1.2 Does a team's gender mix a�ect team decisions and performance, holding preferences of team

members �xed? Yes.

If individual physician preferences fully explain variation in team performance, then holding each in-

dividual physician's preferences constant, the gender mix of the team should not a�ect team decisions

or performance. That is, keeping constant members' delivery-mode preferences, ML {M A , ML {F A ,

FL {M A , FL {F A should have statistically similar C-section rates and maternal complications. How-

ever, if gender mix directly a�ects outcomes, di�erences in C-section rates and maternal complications

should persist across the four team types even constant member preferences. To test this, we decom-

pose each estimate shown in Figure IV Sub�gures (a) and (b) into four separate estimates for each

team type.

Figure IV Sub�gures (c) and (d) provide clear evidence that the gender mix of a team directly

a�ects decisions and performance: even constant the physician preferences of a team, there are mean-

ingful di�erences in both team decisions and performance by team gender mix. For example, even if

both physicians haveidentical preferences for C-section, a patient is more likely to have a C-section

and more likely to experience a maternal complication under the care of the male-only team than

under a female-only team. At the extreme, our results suggest that if one kept everything about the

two physicians in the team exactly the same { but simply changed one or more physician's gender {

19 A physician is classi�ed as having a preference for C-sections if their C-section �xed e�ect estimate is above 0 (the sample's
average C-section preference) and a preference for vaginal deliveries if it is below 0. In addition to the controls and �xed e�ects
included in Equation 1, we also control for the continuous di�erence between the Lead and Assisting physicians' �xed e�ects to
account for how close or far apart the two physicians' preferences are. As robustness checks, we divide the continuous FEs into
(i) terciles: \preferences for C-section", \neutral preferences", and \preferences for vaginal deliveries"; or (ii) quintiles: \strong
preferences for C-section" \weak preferences for C-section", \neutral preferences", \weak preferences for vaginal deliveries", and
\strong preferences for vaginal deliveries." See Appendix Figure A.8 for results.
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the team's clinical decisions and subsequent patient outcomes would change substantially. This strik-

ing result highlights the distinct, direct role that physician gender plays in this setting. We provide

estimation details, robustness checks, and more discussion of results in Appendix F.2.

6.2 What can explain our results: Gender norms can a�ect how individual pref-

erences are incorporated into team decisions.

A team's gender mix may introduce gender norms { i.e., informal rules and shared social expectations

of masculine and feminine roles { into the process of teamwork. These norms may determine whose

preferences in a team carry more weight in the �nal decision; it could push individual preferences in

a particular direction due to peer pressure or social desirability bias; it may a�ect how preferences

are expressed or elicited within the team; and it could alter collective risk preferences. For example,

the team may opt for a more (or less) risky choice than its individual members would choose on their

own.

To understand how individual preferences are incorporated into the team's C-section decision,

we plot three estimates in Figure V for each team type. First, we plot each team'sjoint C-section

preferences (blue bars).20 Positive values imply that the team jointly prefers C-sections while negative

values imply that the team jointly prefers vaginal deliveries. Second, we plot the average of the

individual physician preferences of the two team members for each team (red bars). Positive values

imply that the team members, on average, prefer C-sections when delivering alone, while negative

values imply that the team members, on average, prefer vaginal deliveries when delivering alone.

Third, we plot the di�erence between these two estimates (gray bars). Positive values for the gray

bars imply that the team has a stronger preference for C-sections than the team members do when

they deliver alone; negative values imply that the team has a stronger preference for vaginal deliveries

than the team members do when they deliver alone.

Figure V shows that same-gender teams' joint preferences align with their members' individual

preferences (the red and gray bars move in the same direction), while mixed-gender teams display

notable divergence between individual and joint preferences (the red and gray bars move in opposite

directions). In other words, same-gender teams more closely re
ect the average preferences of their

members in their joint decisions than do mixed-gender teams. This result suggests that same-gender

teams are more skilled at aggregating individual preferences { whether aligned or con
icting { into

cohesive team decisions, potentially because of greater ease of collaboration.

20 A team's joint C-section preference measures how much a patient's likelihood of receiving a C-section changes depending on
whether Team A or Team B performs the delivery. We isolate team �xed e�ects by regressing a C-section indicator on patient,
hospital, and time controls. To ensure reliable estimates of team �xed e�ects, we limit our analysis to teams that have performed
at least 35 deliveries in our data.
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This �gure also shows that female-only teams are theonly team types that do not default

towards more C-sections than their members' individual preferences would suggest (i.e., they are the

only team type with a negative grey bar). In fact, they perform more vaginal deliveries than their

individual preferences would suggest, which could explain female-only teams' superior performance

across all four team types. In contrast, male-only and mixed-gender teams default toward performing

more C-sections as a team than they would individually.

Why would all teams, except female-only teams, default towards more discretionary practices

like C-sections? One reason is that the decision to perform a C-section has often been described as

the \path of least resistance" (Main et al., 2011), especially when there is con
ict in preferences.

For example, White VanGompel et al. (2019) found that discordant attitudes between nurses and

physicians over birth practices were associated with higher C-section rates. In our setting, teams may

default to performing C-sections to overcome disagreements about the optimal course of action { or

even simply because one member of the team strongly favors a C-section.

Another reason is that team settings may exacerbate gender-based behavioral di�erences. Men

exhibit higher risk tolerance and greater action orientation than women, traits that are further am-

pli�ed in team settings (Lamiraud & Vranceanu, 2018). Additionally, women's opinions and expertise

are often undervalued, making them less likely to voice their views or see those views re
ected in �nal

decisions, especially in male-dominated settings (Co�man, Flikkema, & Shurchkov, 2021; Thomas-

Hunt & Phillips, 2004). Taken together, merely including one male physician on a team { regardless

of whether he prefers vaginal or C-section deliveries { may push the team towards performing more

C-sections, as this choice is both more action-oriented and, riskier when medically unnecessary. This

is apparent in Figure IV Panel B, which shows that in almost all instances, teams with at least one

male physician perform more C-sections than teams with no male physicians, regardless of whether

that male physician(s) prefers C-sections or not. Overall, these results are consistent with gender

norms shaping how individual preferences are aggregated into team decisions in ways that particularly

harm the performance of male-only teams but bene�t female-only teams.

6.3 What can explain our results: Gender norms can a�ect how resilient teams

are to challenging conditions.

Gender norms may a�ect how team members communicate, solve con
icts, and view leaders. These

dynamics can shape how e�ectively teams navigate challenges and make decisions, ultimately in-


uencing performance. Therefore, we examine team performance under challenging conditions and

consider the role of gender norms in shaping how resilient teams are to these challenges. For example,
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a consistent pattern in our �ndings is that female-led mixed-gender teams (FL {M A ) perform worse

than male-led mixed-gender teams (ML {F A ), despite both having one male and one female physician.

(This result is apparent using our main speci�cation, as well as physician team �xed e�ects). The

key distinction between these team types is that a female Lead with a male Assisting runs counter to

traditional gender norms around leadership (recall that even in our obstetric sample, male physicians

are the team lead in 58% of births). The inversion of these norms may introduce friction, making it

harder for team members to perform when confronting additional challenges, ultimately leading to

worse outcomes.

We thus examine team performance under four conditions that could make teamwork more

challenging (more details on variable construction described in Appendix F.3):

1. Limited prior collaboration: When physicians have rarely worked together before, they may be

less familiar with each other's communication style and decision-making approach, hindering trust-

building and smooth coordination (Agha et al., 2022; Bartel et al., 2014; Chen, 2021; Huckman &

Pisano, 2006; Kim, Song, & Valentine, 2023).

2. Lead being younger than Assisting: When the Lead physician is notably younger than the Assist-

ing physician, this age di�erence can disrupt hierarchy or create experiential tension, potentially

undermining the Lead's authority (Buengeler, Homan, & Voelpel, 2016).

3. High hospital strain: Performing a delivery when the hospital is near capacity can intensify team-

work challenges due to heightened time pressures, cognitive load, and resource scarcity (Freeman,

Savva, & Scholtes, 2017; Singh & Venkataramani, 2022; Xu & Yin, 2025).

4. Con
ict in preferences: When the Lead and Assisting physicians have con
icting preferences about

C-section use, coordination and dispute resolution may become more di�cult.

Figure VI (a) - (d) show the maternal complication rates for each team type, both with and

without the presence of the four aforementioned challenges to teamwork. Across all four �gures, we

�nd that female-led mixed-gender teams (FL {M A ) are the least resilient: they have consistently worse

performance under these conditions than they do without. Speci�cally, FL {M A teams are the only

team that exhibit higher maternal complication rates when the Lead and Assisting have not worked

together extensively before (Sub�gure (a)), when the Lead is younger than the Assisting (Sub�gure

(b)), when the Lead and Assisting are delivering a baby during a period of high hospital strain

(Sub�gure (c)), and when the two team-members have con
icting C-section preferences (Sub�gure

(d)). Interestingly, Figure VI Sub�gure (d) shows that the other team types improve performance (i.e.,

have lower maternal complication rates) when their members have con
icting preferences. This result

suggests that diverse perspectives may lead to better outcomes if they encourage more deliberative
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decision-making.

Gender norms in
uencing team dynamics are the most likely explanation for this persistent

pattern: F L {M A teams may struggle most because female leaders disrupt traditional gendered expec-

tations around leadership. Prior research has extensively documented that female leaders face unique

challenges. For example, female leaders are often viewed less favorably than men (Eagly & Karau,

2002), perceived as less e�ective even with no performance di�erences (especially by male subordi-

nates) (Beaman et al., 2009; Eagly, Makhijani, & Klonsky, 1992; Gangadharan et al., 2016), socially

penalized for violating traditional feminine norms (Eagly & Johannesen-Schmidt, 2001; Rudman &

Glick, 1999), and receive less credit or reward for team successes (Grossman et al., 2016). These �nd-

ings suggest female-led mixed-gender teams perform worse when confronted with teamwork challenges

because they face a unique social context that is inherently detrimental to teamwork.

7 CONCLUSION

Summary of Findings. This paper studies the causal e�ect of team gender mix on team perfor-

mance in the high-stakes setting of childbirth. Childbirth is an important context because it involves

critical, real-time decision-making, requires extensive teamwork under pressure, and features clear and

consequential measures of performance in the form of maternal complications. We �nd that female-

only physician teams have the lowest rates of maternal complications and male-only teams have the

highest, but within mixed-gender teams, female-led teams perform worse than male-led teams. These

performance di�erences cannot be explained by di�erences in patient populations or by teams form-

ing based on gender, familiarity, or skill. Instead, we provide evidence that di�erences in maternal

complication rates across team types can be directly attributed to the gender mix of the team and

that gender norms appear to signi�cantly shape team decision-making. In particular, gender mix can

a�ect how individual preferences are incorporated into team decisions as well as how resilient teams

are to working under potentially challenging conditions.

We highlight two main limitations of our study. First, because all patients are female, we can-

not assess whether gender concordance between patients and physician teams contributes to outcomes.

Female-only teams may outperform others due to gender \match" e�ects, such as greater patient com-

fort in expressing their preferences or provider attentiveness to women's health. However, concordance

alone is unlikely to explain our �ndings. If it were the main driver, then having a single woman on

the team should consistently have better outcomes than male-only teams, which is not the case for

female-led mixed-gender teams. Moreover, if gender concordance improved maternal outcomes, then

female physicians delivering individually should consistently outperform male physicians { but we do
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not �nd this to be the case in the solo sample. Second, our analyses rely on administrative data, which

does not provide the necessary detail to more precisely explore mechanisms that may be responsible

for di�erential patient outcomes by team gender mix. Future research using richer clinical data, such

as electronic health records or physician notes, could provide more insight into how gender mix a�ects

teamwork and decision-making.

Managerial Implications. Despite these limitations, our �ndings o�er new insights for managing an

increasingly diverse workforce. Managers often attempt to shift individual decision-making through

performance feedback, incentives, or guidelines, but our results suggest that the gender mix of the

team can shape outcomes in ways that cannot be addressed by targeting individual behavior alone.

Instead, managers could help ameliorate gender-based frictions through training programs and team-

building exercises that promote psychological safety and enhance trust and communication in teams

(Carnes et al., 2015; Castro, Englmaier, & Guadalupe, 2024; Nembhard & Edmondson, 2006). Such

approaches may be especially important in male-dominated expert professions like medicine, where

traditional hierarchies and gender expectations may hinder e�ective collaboration. Further research is

needed to evaluate the extent to which these �ndings apply in other professional settings and to test

interventions that enhance teamwork in increasingly gender-diverse environments.
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FIGURE I
Support for Identifying Assumption

Panel A. No di�erences in patient risk

(a) Distribution of predicted maternal complications (b) Mean predicted maternal complications

Panel B. No endogenous team formation

(c) By physician gender

Notes : M/F indicates physician gender; subscript L/A denotes Lead or Assisting. Maternal Complications (MC)
equals 1 if the patient experiences any of 25 adverse events during delivery. Error bars depict 90% and 95% con�dence
intervals.

Sub�gure (a) Each line shows, by team type, the distribution of the predicted maternal complications \MC RF ,
obtained from a logistic regression of MC on 23 antepartum risk indicators and the number of diagnosis codes recorded.

Sub�gure (b) Mean predicted maternal complications ( \MC RF ), by team type, at sample mean number of
recorded diagnoses.

Sub�gure (c) Extension of Eq. 1, with the Assisting physician's gender (1 if Female) as the outcome and the Lead
physician's gender (1 if Female) as the explanatory variable. Marginal e�ects shown for:

(1) All births;
(2) Lead gender interacted with indicator for high-risk patients (above median risk factors);
(3) Lead gender interacted with indicator for high-familiarity teams (above median deliveries together).
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FIGURE II
Gender Mix of Physician Teams and Maternal Complications

(a) Main Speci�cation

(b) Including Lead Physician Fixed E�ects (c) Including Team Fixed E�ects

Notes : M/F indicates physician gender, and subscript L/A denotes whether the physician is the Lead or Assisting.
Maternal Complications (MC) is an indicator for the patient experiencing any of 25 adverse events during labor and
delivery. Error bars depict 90% and 95% con�dence intervals. All �tted values are evaluated at covariate means.

Sub�gure (a) Fitted values ( dMC ) from Equation 1 for each team type (see Column 1 in Table 3 for regression
output).

Sub�gure (b) Fitted values ( dMC ) from Appendix Equation 2 with Lead-physician �xed e�ects, estimated
separately for male Leads (blue diamonds) and female Leads (red squares).

Sub�gure (c) Fitted values ( dMC ) from Appendix Equation A.4 with a �xed e�ect for each physician pair
(role-invariant); therefore estimated only for mixed-gender teams. The di�erence between F L {M A and ML {F A teams is
0.13 percentage points (p-val < 0:05).
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FIGURE III
Heterogeneities in Performance

(a) By patient risk

(b) By patient race (c) By patient insurance

Notes : M/F indicates physician gender, and subscript L/A denotes whether the physician is the Lead or Assisting.
Maternal Complications (MC) is an indicator for the patient experiencing any of 25 adverse events during labor and
delivery. Error bars depict 90% and 95% con�dence intervals. Signi�cance levels: p < : 01��� ; p < : 05�� ; p < 0:1� .

Sub�gure (a) presents subgroup analyses by patient risk, estimating Equation 1 separately for low- and high-risk
patients, de�ned by whether their number of clinical risk factors is above or below the sample median. Patient controls
relevant to maternal complications are included separately within each subgroup. Note the di�ering y-axis scales, as
low-risk patients have substantially lower complication rates.

Sub�gure (b) shows di�erences in maternal complications between Black and non-Black patients using an
extended version of Equation 1 with a triple interaction for patient race.

Sub�gure (c) replicates Sub�gure (b), replacing the racial indicator with an indicator for public (versus private)
insurance status.
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FIGURE IV
Mechanisms: Physician Preferences Cannot Explain Di�erences in Team Outcomes

Panel A. The E�ect of Physician Preferences on:

(a) Team decision: C-section (b) Team performance: Maternal complications

Panel B. The E�ect of Gender Mix of the Team on:

(c) Team decision: C-section (d) Team performance: Maternal complications

Notes : M/F indicates physician gender, Vaginal/C-section indicates the physician's preference either for vaginal
delivery or C-section based on the solo sample of births, and subscript L/A denotes whether the physician is the Lead
or Assisting. Error bars depict 90% and 95% con�dence intervals.

Panel A presents �tted values from Equation A.5 for each combination of physician preferences (each
team-member has a preference for either C-section or Vaginal delivery).

Panel B recreates Panel A, where each estimate in Panel A is now disaggregated by team type.
Sub�gures (a) and (c) useC-section as the outcome, which equals 1 if delivery was via C-section and 0 if vaginal.
Sub�gures (b) and (d) use Maternal Complications as the outcome, de�ned as an indicator equal to 1 if the

patient experienced any of 25 adverse events during labor and delivery.
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FIGURE V
Mechanisms: Gender Norms Can A�ect Team Incorporation of Individual Preferences

Notes : M/F indicates physician gender, and subscript L/A denotes whether the physician is the Lead or Assisting.
Positive (vs. negative) values on the Y axis signify that the individuals or team prefers C-section (vs. vaginal delivery).

For each team type, this �gure shows:
(1) The team's joint C-section preference, measured by the team �xed e�ect obtained from the team sample.
(2) The average of the Lead and Assisting physicians' individual preferences for C-sections, measured by individual

physician �xed e�ects from the solo sample.
(3) The di�erence between (1) and (2).
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FIGURE VI
Mechanisms: Gender Norms Can A�ect Team Resilience to Challenges

(a) Challenge: Limited prior collaboration (b) Challenge: Lead younger than Assisting

(c) Challenge: High hospital strain (d) Challenge: Con
icting preferences

Notes : M/F indicates physician gender; subscript L/A indicates Lead or Assisting physician. Error bars depict 90%
and 95% con�dence intervals. Signi�cance levels: p < : 01��� ; p < : 05�� ; p < 0:1� .

Fitted values of maternal complications ( dMC ) from Appendix Equation A.6 are presented at covariate means.
Each sub�gure uses a di�erent indicator variable ( V ar) if:

(a) Team has delivered 2 babies together within �rst two recorded quarters (5th percentile of volume).
(b) Assisting physician is at least 5 years older than Lead.
(c) Hospital birth volume in top quintile for the given quarter-year.
(d) Physicians have con
icting delivery preferences (one prefers vaginal birth, one prefers C-section).
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TABLE 1
Summary Statistics: Patients

Full Sample Solo Sample Team Sample

Outcome Variables (Raw Mean)
Maternal Complications 2.07% 1.91% 2.61%
C-Sections 40.68% 40.75% 40.47%

Patient Characteristics
Privately insured 42.73% 42.07% 44.95%
Medicaid 49.57% 50.06% 47.90%
Other insurance 7.70% 7.87% 7.15%
Black 21.56% 21.32% 22.37%
Hispanic/Latina 24.56% 24.09% 26.15%
White 46.11% 46.93% 43.34%
Other race 7.77% 7.65% 8.15%

Patient Risk Factors
Patient Age

Age (� 22) 20.44% 20.50% 20.24%
Age (23-26) 21.02% 21.14% 20.59%
Age (27-30) 23.12% 23.05% 23.34%
Age (31-33) 19.24% 19.14% 19.56%
Age (� 34) 16.19% 16.17% 16.27%

Asthma 3.27% 3.07% 3.96%
Anemia 12.21% 11.57% 14.40%
Poly- & Oligo- hydramnios 4.08% 3.78% 5.09%
Maternal physical abnormality 7.24% 6.82% 8.65%
Blood disorders 3.29% 3.09% 4.00%
Uterine size issue 0.28% 0.23% 0.45%
Infant size issue 6.02% 5.89% 6.44%
Obesity 4.68% 4.31% 5.94%
Diabetes 7.08% 6.70% 8.34%
Substance abuse or smoking 9.01% 8.90% 9.37%
Infectious and parasitic conditions 4.07% 3.93% 4.55%
Heart disease 0.88% 0.81% 1.10%
Known fetal abnormality 1.87% 1.68% 2.54%
Hypertension 11.15% 9.96% 15.19%
Isoimmunization 1.98% 1.95% 2.09%
Other conditions/risks 2.60% 2.42% 3.21%
Ruptured membrane 4.41% 3.86% 6.28%
Previous pregnancy 24.73% 24.56% 25.28%
Breech 8.15% 7.95% 8.84%
Multiple gestation 1.84% 1.76% 2.09%
Pre-term birth 6.70% 6.15% 8.54%
Previous C-section 19.66% 21.22% 14.35%

Observations 2507736 1936754 570982

Notes : Summary statistics of patient characteristics and risk factors for the full sample, solo sample (births with one
physician), and team sample (births with two physicians). See Section C for detailed variable de�nitions.
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TABLE 2
Summary of Paper: All Analyses and Findings

Results and relevant Tables/ Figures

Main analysis

Does team gender mix a�ect performance (maternal compli-
cations)?

Figure II Sub�gure (a): Gender mix a�ects team performance. Being
in a same-gender team improves performance for women, but harms
performance for men. Maternal complication rates from lowest to highest
are: FL {F A < ML {F A < FL {M A < ML {M A . Similar patterns observed
when including either physician �xed e�ects or team �xed e�ects (Figure
II Sub�gures (b) and (c)).

We focus on two main �ndings:
1. Among same-gender teams, FL {F A perform better than M L {M A .
2. Among mixed-gender teams, FL {M A perform worse than ML {F A .

Robustness checks

Are these results robust?
Results are robust to: sparse and saturated controls (Table 3); logistic
regression (Table A.2); varying analytic samples (Table A.3); varying out-
come de�nitions (Table A.4); deliveries performed under more or less ran-
dom hospital conditions (Table A.5); and di�erent methods of delivery
(vaginal vs. C-section) (Figure A.5).

Support for identifying assumption

Can the e�ect of team gender mix on maternal complica-
tions be interpreted causally?

Identi�cation assumption: Quasi-random assignment
of patient to gender mix of team

We provide 3 types of evidence in support of identi�cation:
1. Conceptual support: There is randomness in timing of birth and pre-set
physician schedules.
2. There are no di�erences in patient risk across the 4 team types (Figure
I Sub�gures (a) and (b), and Figure A.3).
3. There is no evidence of endogenous team formation by physician gender,
patient risk, team familiarity, or physician skill. (Figure I Sub�gures (c),
and Figure A.4).

Heterogeneities in performance

Are there heterogeneities in performance by patient (i) risk;
(ii) race; (iii) insurance?

1. Similar patterns for low- and high-risk patients (Figure III Sub�gure
(a)).
2. Similar patterns for Black and non-Black patients, but only F L {F A teams
achieve the lowest maternal complication rates for, and show no disparity
between, Black and non-Black patients (Figure III Sub�gure (b)).
3. Similar patterns for private- and Medicaid-insured patients (Figure III
Sub�gure (c)).

Mechanisms: How does gender mix a�ect team performance?

What cannot explain our �ndings: Di�erences in female
and male physicians' clinical preferences

What can explain our �ndings: Gender mix of the team
may introduce gender norms that a�ect team decision-
making and performance. Two patterns in the data that
are consistent with this explanation.

We estimate each physician's preference for C-sections by isolating their
C-section �xed e�ect on their sample of solo deliveries (Figure A.7). We
�nd that, a team's gender mix still impacts the team's C-section decision
and complications even holding constant each physician's preference.
(Figure IV).

(1) Gender norms can in
uence how individual preferences are incor-
porated into team decisions. =) Figure V: FL {F A teams' superior
performance may be explained by team decisions closely re
ecting average
member preferences, and performingfewer C-sections as a team than they
would individually. This may re
ect gender norms, such as men's higher
risk tolerance/action-orientation and undervaluation of women's opinions
in groups.

(2) Gender norms can in
uence how resilient teams are to challenging con-
ditions. =) Figure VI: F L {M A teams are the least resilient, exhibiting
higher maternal complication rates when team members have con
icting
preferences, the Lead physician is younger than the Assisting, prior col-
laboration is limited, and hospital strain is high. This may result from
FL {M A teams inverting traditional gender norms around leadership, po-
tentially creating baseline teamwork frictions.
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TABLE 3
Gender Mix of Physician Teams and Maternal Complications

Main
Speci�cation

Robustness

(1) (2) (3) (4) (5) (6)

Female Lead 0.0008 -0.0009 0.0004 0.0006 0.0008 0.0014
(0.0008) (0.0010) (0.0008) (0.0008) (0.0008) (0.0014)

Same Gender Assisting 0.0021*** 0.0006 0.0015** 0.0012 0.0020** 0.0024*
(0.0008) (0.0008) (0.0007) (0.0008) (0.0008) (0.0013)

Female Lead� Same Gender Assisting -0.0047*** -0.0032*** -0.0047*** -0.0036*** -0.0044*** -0.0042**
(0.0011) (0.0011) (0.0010) (0.0011) (0.0011) (0.0019)

Physician Controls Yes No No Yes Yes Yes
Patient Controls Yes No Yes Yes Yes Yes

Patient Zip Fixed E�ects No No No No Yes Yes
Year Fixed E�ects No Yes Yes Yes No No
Hospital Fixed E�ects No Yes Yes Yes No No
Quarter� Year Fixed E�ects Yes No No No Yes No
Hospital� Year Fixed E�ects Yes No No No Yes No
Hospital� Quarter� Year� DayofWeek� AdmHour FE No No No No No Yes

Ymean 0.026 0.026 0.026 0.026 0.026 0.020
Observations 540400 570982 570982 540411 539021 273646
R2 0.093 0.007 0.063 0.089 0.096 0.375

Notes : Regression coe�cients and standard errors (in parentheses) from Equation 1, with sequential inclusion of patient
controls, physician controls, and various �xed e�ects. The outcome variable, Maternal Complications , equals 1 if the
patient experiences any of 25 adverse events during labor and delivery. Female Lead equals 1 if the Lead physician is
female, 0 otherwise. Same Gender Assisting equals 1 if the Assisting physician shares the Lead's gender, 0 otherwise.
DayofWeek refers to the day the patient was admitted to the hospital and AdmHour is the hour of the day the patient
was admitted to the hospital. Signi�cance levels: p < : 01��� ; p < : 05�� ; p < 0:1� .
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Online Appendix

A Data and Sample

The primary data used in this research was inpatient discharge records from the Florida Agency

for Healthcare Administration (AHCA). This data can be accessed via a Data Use Agreement with

AHCA (apply here: https://quality.health�nder.
.gov/Researchers/Order-Data/). These data in-

clude all patients that delivered a baby in a Florida hospital between 2006 and 2018. Florida also

provides publicly available data (referred to as the Florida Licensure data) on physician character-

istics, including physician date of birth, name, specialty, medical license number, medical school,

and graduation dates (download here: https://
healthsource.gov/data-portal/). Physicians must re-

spond to these Florida surveys every two years in order to maintain an active license. We obtained

SK&A data from 2006-2016 via Wharton WRDS. The SK&A includes information on physician gen-

der, date of birth, location, and specialty for all o�ce-based physicians in the United States. SK&A

has a research center that veri�es physician information through telephone surveys every six months,

but the information is also gathered through physician websites, state licensing information, mergers

and acquisitions data, professional associations, and government agencies. We downloaded Medi-

care Physician Compare data for 2014-2018 (2014 is the �rst year the data is available; download

here: https://data.cms.gov/provider-data/archived-data/doctors-clinicians). For physicians who bill

Medicare (which not all OB-GYNs do), this dataset provides physician name, gender, specialty, and

location information. Therefore, using these three datasets, we are able to determine age, gender21,

and specialty information for nearly all OB-GYNs in our sample.

Figure A.1 demonstrates the sample restrictions, which take us from 2,788,011 births from

2006-2018 in the full sample to 570,982 births delivered by two physicians. Births were determined

as follows: DRGs 370-375 (2000 - 2007Q123); MSDRGs 765 -768, 774, 775 (2007Q4 - 2018Q123);

2018Q4 MSDRGs (768, 783-788, 796-798, 805-807). Table A.1 provides the characteristics of physician

teams in the sample. Note that we use physician and \OB-GYN" interchangeably. There are 1,010

female physicians and 1,034 male physicians (2,044 total physicians). We imputed gender from �rst

names for 4.0% of physicians using data from the US Social Security Administration and the Gender

Checker Directory. Similarly, for the 12.8% of physicians with missing age data, we manually collected

their age from online physician pro�les on www.sharecare.com, a website that uses American Medical

Association data to determine the date of birth. For the remaining 2.3% of physicians for whom we

21 Following the recommendation of the Institute for Medicine, we use the term gender \to refer to a person's self-representation
as male or female" (Mazure, 2021). Our gender data comes from physician survey responses, capturing individuals' self-reported
gender and not sex at birth. However, we acknowledge that di�erent disciplines may prefer di�erent languages.
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could not �nd an age, we imputed their age using their medical school graduation date by assuming

they were 28 years old at graduation. Ultimately, slight mismeasurement in age would not in
uence

our �ndings because we create quintiles of physician age to include in regression analyses.

Table 1 shows the summary statistics for patient characteristics in the full sample, solo sample,

and team sample. Overall, the di�erent samples show a similar distribution of patients in terms of

insurance status, race/ethnicity, and patient age. However, patients in the team sample exhibit higher

rates of maternal complications, consistent with teams likely attending more complicated births than

when a physician is delivering solo.

B Physician Roles

In the AHCA data, physician identi�ers are available for the \attending" physician, the \operating

or performing" physician, and \other" physician listed on the patient record (we drop births with a

unique third physician, see our sample selection in Figure A.1). We refer to the attending as the \Lead"

and the operating as the \Assisting" based on the legal de�nitions and conversations with AHCA to

con�rm the physician roles. The attending (i.e., the Lead physician) is de�ned as the clinician \who

had primary responsibility for the patient's medical care and treatment or who certi�ed as to the

medical necessity of the services rendered." The attending physician is typically the main OB-GYN

on call on a labor and delivery ward. The operating or performing physician (i.e., the Assisting

physician) is de�ned as the clinician \who had primary responsibility for the principal procedure

performed." The operating or performing physician may also be the attending physician (i.e., the

same doctor is listed occupying both roles on the discharge record). For a vaginal delivery involving a

team, the most common principal procedure performed is \Other manually assisted delivery" (ICD9

code 73.59), which then became \Delivery of Products of Conception, External Approach" (ICD 10

code 10E0XZZ). Other common procedures include delivery with forceps or vacuum, or episiotomy.

For a C-section delivery involving a team, the most common principal procedure is \a low cervical

cesarean section" (ICD9 code 74.1), which then became \Extraction of Products of Conception, Low,

Open Approach" (ICD10 code 10D00Z1). Therefore, the Assisting physician is directly involved in

delivering the baby in both vaginal births and C-sections.

While more colloquially the term \attending" is used to describe a physician supervising fellows,

residents, and medical students, this is not the case in inpatient discharge records since every single

inpatient encounter in all hospitals has an attending physician recorded (i.e., even in non-teaching

hospitals, the primary physician on the patient record is referred to as the attending physician).

Importantly, the attending physician can also have operated or performed a procedure. To avoid
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confusion surrounding this language, and to better match the de�nitions of the data, we therefore

refer to the attending as the \Lead" physician and the operating as the \Assisting" physician.

C Variable Construction

C.1 Maternal complications.

We code maternal complications following the de�nition of \severe maternal morbidity" (SMM) devel-

oped by the Centers for Disease Control and Prevention International Classi�cation of Diseases, 9th

revision (Main et al., 2016). Speci�cally, we create a binary indicator for whether a patient experiences

a maternal complications if they experience any of the following 25 conditions: Acute myocardial in-

farction, acute renal failure, adult respiratory distress syndrome, amniotic 
uid embolism, aneurysm,

cardiac arrest/ventricular �brillation, disseminated intravascular coagulation, eclampsia, heart failure

during procedure or surgery, internal injuries of thorax, abdomen, and pelvis, intracranial injuries,

puerperal cerebrovascular disorders, pulmonary edema, severe anesthesia complications, sepsis, shock,

sickle cell anemia with crisis, thrombotic embolism, blood transfusion, cardio monitoring, conver-

sion of cardiac rhythm, hysterectomy, operations on heart and pericardium, temporary tracheostomy,

ventilation.

We use the 25-condition version of SMM because most births in our sample (2006-

2015Q3) occur during the time period when that was the main indicator. To map from ICD-

9 to ICD-10 codes we use crosswalks from the NBER (https://www.nber.org/research/data/

icd-9-cm-and-icd-10-cm-and-icd-10-pcs-crosswalk-or-general-equivalence-mappings) to account for

this change and follow CMS guidance for optimizing the mapping (https://www.cms.gov/medicare/

coding-billing/icd-10-codes/2018-icd-10-cm-gem). This bi-directional mapping has been used by other

researchers to track SMM across the ICD-9 to ICD-10 switch (Hirai et al., 2022).

However, there are several additional measures for SMM that have been discussed in the clinical

literature (Snowden et al., 2021). After the transition to ICD-10 codes, the 25 conditions were reshaped

into 21 conditions (some conditions were combined, but some codes also changed) (CDC, 2024). While

many OB-GYNs support this change, others believe this de�nition (and even the original de�nition)

to be too restrictive. Therefore, adapting the approach of Snowden et al. (2021), in Table A.4 we

show robustness to a more comprehensive de�nition which includes additional instances of maternal

complications developed by Bateman et al. (2013), the more comprehensive de�nition excluding blood

transfusions, and we present results for our main measure of maternal complications using only data

from before the change to ICD-10 codes in October 2015.
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C.2 Classi�cation of delivery method.

The hospital discharge records associated with each delivery identify whether the delivery was vaginal

or C-section. ICD-9-CM Delivery MS-DRG/DRG codes 370, 371, 765, and 766 identify C-sections,

and codes 372, 373, 374, 375, 767, 768, 774, and 775 identify vaginal births. To classify whether a

birth was planned or unplanned, we follow the methods of Henry et al. (1995) and Gregory et al.

(2002). This methodology uses diagnosis codes that indicate a trial of labor and de�nes a planned

C-section as a C-section with no indication of a trial of labor. For example, if a women is recorded

as having \failed to progress to labor" then she was allowed to have labored before a C-section, so it

was not scheduled in advance.

C.3 Classi�cation of maternal risk factors

In regression analysis, we control for 23 maternal risk factors observable to the physician before the

onset of labor. These risk factors have been used in previous research on childbirth outcomes (Currie

& MacLeod, 2017; Gregory et al., 2002; Henry et al., 1995; Johnson & Rehavi, 2016; La Forgia,

2023). These 23 risk factors include: Patient age (divided into quintiles of age), asthma, anemia,

polyhydramnios or oligohydramnios, maternal physical abnormalities (includes thyroid abnormality,

bone or joint disorder, or abnormality of organs and soft tissues of pelvis), blood disorders (includes

antepartum hemorrhage, abruptio placentae, placenta previa, uterine rupture, coagulation defects

complicating pregnancy and spotting complicating pregnancy), uterine size issue (includes uterine

size date discrepancy and cervical shortening), infant size issue (i.e., fetal growth issue a�ecting the

management of the mother), obesity, diabetes or abnormal glucose tolerance, substance abuse or

smoking, infectious and parasitic conditions, maternal congenital and other heart disease, known or

suspected fetal abnormalities a�ecting the management of the mother, hypertension complicating

pregnancy (includes pre-eclampsia), isoimmunization, premature rupture of membrane or amniotic

cavity infection, previous pregnancy, malposition or malpresentation of fetus (includes breech birth),

multiple gestation (i.e., twins or above), pre-term birth, previous C-section and other conditions and

risks (includes excessive weight gain during pregnancy, habitual aborter, renal disease, liver disorders,

nerve disorders, and severe urinary tract infection.

In ICD 9/10 codes, there is no uniform method to account for previous vaginal delivery. In-

stead, \previous pregnancy" captures any instance of previous pregnancy not resulting in a C-section,

including any indication the patient had a previous birth (multigravida or grand multiparity), had a

previous ectopic pregnancy, or had a pregnancy resulting in stillbirth.
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D Identi�cation Strategy

To capture the unbiased e�ect of team gender mix on patient outcomes, we would ideally randomly

assign patients to care teams of varying gender mix. Since this is not possible, our identi�cation

strategy assumes that the gender mix of the physician team that treats a patient is plausibly exogenous.

In this section, we discuss the many tests and checks we perform in support of this assumption.

D.1 Does patient risk of complication di�er by team gender mix?

One concern is that a certain team type is being matched to patients of greater complexity. For

example, our identi�cation strategy may be compromised if teams with male OB-GYNs systematically

treat patients who are of higher medical complexity and therefore, are more likely to experience a

complication. For this reason, we examine whether patients systematically di�er across team types

by estimating each patient's predicted probability of a maternal complication based solely on their

observable risk factors and the number of diagnosis codes on their record { what we refer to in the

paper as \MC RF { using the full sample of births. To do so, we run the following logistic regression,

with output presented in Table A.6 for maternal complications:

P r (MC RF
i ) = F (� r X r

i + 
 D i ) (A.1)

where X r
i includes indicators for all 23 antepartum patient risk factors listed in Section C as well as a

vector of indicator variables (D i ) for the number of diagnosis codes recorded in a patient record (values

range from 1 to 31) because coding behavior can vary by physician and in
uence the number of risk

factors reported. That is, the more thorough the coding behavior of the physician, the more likely a

risk factor is to be recorded, which may spuriously in
ate a patient's \MC RF . To summarize, \MC RF

measures an individual patient's probability of experiencing a complication only based on observable

clinical risk factors (controlling for the number of diagnosis codes on the record).

In Figure I Sub�gure (a) and (b) we show that the distribution and the mean \MC RF (at the

sample mean of the number of diagnosis codes) are similar across the four team types.

One concern is that physician teams of di�erent genders may be more or less likely to code

certain risk factors, even with the same number of diagnosis codes. Therefore, we consider three

important risk factors over which physicians would have little discretion to code: a patient's age

(divided into quintiles as before), whether the baby was not in the vertex position (i.e., breech or

abnormal position), and whether the baby was not singleton (i.e., higher order multiples such as twin

birth). In other words, in birth records, it is highly unlikely that a patient's age would be incorrectly

documented or that a breech birth or twin birth would not be recorded. Using only these variables, we
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estimate Equation A.1 without diagnosis counts, and plot the unconditional mean predicted likelihood

of complication in Appendix A.3 Sub�gure (b). Again, we �nd nearly identical predicted likelihoods

across the four team types.

Lastly, we show balance on the conditional mean predicted likelihood of complication by re-

gressing \MC RF on the right hand side of our main speci�cation (Equation 1), excluding any variables

that are also used to estimate \MC RF in Equation A.1. We plot the �tted values in Appendix A.3 Sub-

�gure (c). Again, we observe no di�erences in the predicted likelihood that patients would experience

a complication based only on their risk factors across the four team types.

D.2 Are physician teams being formed endogenously?

Team formation by physician gender

Here we provide details on the empirical analyses we use to examine whether Assisting physicians are

being assigned to or selected by a Lead physician according to their gender. To test this, we run the

following regression:

Assisting femk = � Lead femj + 
X i + �T j + � t + � hy + � n + " ijkht (A.2)

The � captures the di�erence between a female and male Lead in the probability that the

Assisting physician is female. As before,X i is a vector of patient risk factors observable before the

onset of labor, including patient age quintiles, risk factors, and socio-demographic characteristics. For

the Lead physician (Tj ), we include quintiles of physician age and quintiles of cumulative births up

to the previous quarter and �xed e�ects for the number of diagnosis codes recorded in the patient's

medical record. Lastly, we include quarter-year �xed e�ects (� t ), hospital-year �xed e�ects ( � hy ), and

�xed e�ects for the total number of unique male and female assisting physicians in a hospital in a

quarter-year (� n ). Fixed e�ects for the number of male and female physicians in a quarter account for

the mechanical likelihood of gender-based matching (i.e., a male Lead will be less likely to be paired

with a female Assisting if male physicians outnumber female physicians). However, results are also

robust to excluding these �xed e�ects.

Results of this regression are presented in Figure I Sub�gure (c). As an extension of the

regression above, we interactLead fem j with a variable for whether the patient is of high or low

risk (above-median or below-median number of clinical risk factors) as well as with a variable for

whether the Lead and Assisting physician are more or less familiar with each other (above-median or

below-median familiarity based on the cumulative number of previous births delivered by the team.)
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Team formation by physician skill

Here we provide details on the empirical analyses we use to examine whether physicians of di�erent

genders are being matched to teams based on a proxy for their skill. To proxy for skill, we use the

physician solo sample (i.e., only one physician is listed on the birth record) and run the following

regression using a linear probability model:

MC ijht = 
X i + � j + � t + � hy + " ijht (A.3)

where MC is the observed maternal complications for patienti under the care of physicianj

in hospital h and quarter-year t. X i is a vector of 23 patient risk factors observable before the onset of

labor, (� t ) represents quarter-year �xed e�ects, (� hy ) hospital-year �xed e�ects, and ( � j ) represents

physician �xed e�ects.

The physician �xed e�ects obtained from this regression can be interpreted as a proxy for physi-

cian skill because they represent how much of a patient's risk of maternal complications is explained

by time-invariant physician-speci�c factors after accounting for a patient's risk pro�le and the quarter-

year and hospital-year of birth. Figure A.4 Sub�gure (a) shows a strikingly similar distribution of

the physician �xed e�ects for male and female physicians, suggesting that neither male nor female

physicians are more skilled. Next, we con�rm that physicians are not being matched to team types

based on skill. To do this, we �rst rank physicians by their skill (i.e., using their �xed e�ect from

Equation A.3) and standardize by the total number of physicians to create a percentile distribution

from 0 to 1, where lower ranks imply greater skill. In Figure A.4 Sub�gure (b) we show that a two-

member team of higher-ranked doctors (i.e., lower skill based on the solo sample) indeed have higher

maternal complication rates. However, in Figure A.4 Sub�gure (c) we show that the gender mix of the

team does not appear to be correlated with physician skill. Speci�cally, we then show (i) the mean of

the rank of the four team types (close to 0.5 for all team types), and (ii) the rank distance, i.e., the

di�erence in ranks between the Lead minus (-) the Assisting physician (about a 0-2 percentage point

di�erence across team types). A negative rank distance means the Lead physician has a lower rank

than the Assisting physician, i.e., the Lead is potentially more skilled than the Assisting.

E Empirical Speci�cation

E.1 Main speci�cation

Here we provide more details on our main speci�cation:
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MC ijkht = � 1lead femj + � 2samegenderassistk + � 3(lead femj � samegenderassistk )

+ 
X i + �Z j + �T k + � t + � hy + " ijkht

ˆ � 1 = is the e�ect of having a female Lead when samegenderassistk = 0, i.e., when the Assisting

is a di�erent gender than the Lead. Thus, it can be described as the following di�erence:

Complications of FM minus (-) the complications of MF, conditional on covariates.

ˆ � 2 = is the e�ect of the Assisting being the same gender as the Lead, when leadfemj = 0, i.e.,

when the Lead is a male. Thus, it can be described as the following di�erence: Complications

of MM minus (-) the complications of MF.

ˆ � 3 = can be described in two equivalent ways:

{ It is di�erence between [e�ect of samegender assistk when lead fem j = 1] minus [e�ect

of samegender assistk when lead fem j = 0]. Thus, it can described as the following

di�erence-in-di�erence: [Complications of FF - complications of FM] - [Complications of

MM - complications of MF].

{ It can be equivalently described as the di�erence between [e�ect of lead fem j when

samegender assistk = 1] minus [e�ect of lead fem j when samegender assistk = 0]. Thus,

it can described as the following di�erence-in-di�erence: [Complications of FF - Complica-

tions of MM] - [Complications of FM - Complications of MF], which is simply a rearrange-

ment of the equation above.

Another way to think about � 3 is that it captures whether the di�erence in maternal compli-

cations between the two same-gender teams is signi�cantly larger (positive sign) or smaller (negative

sign) than the two mixed-gender teams. It is important to note that � 3 is only comparing two di�er-

ences; it does not actually tell us about the absolute performance of any single team. In other words,

a negative sign on� 3 does not necessarily mean lower rates of maternal complications for any one

group.

E.2 Additional speci�cations using physician or team �xed e�ects

We rely on the main regression above to compare outcomes across all four team types simultaneously

and use the entire sample of deliveries. However, to more precisely examine di�erences in outcomes

within teams and within physicians, we also provide results including physician or team �xed e�ects.

First, we include �xed e�ects for the Lead physician. The regression speci�cation and discussion

is provided in Equation 2 in the manuscript, and the results are presented in Figure II Sub�gure (a).

Second, we restrict the sample to mixed gender teams and include a �xed e�ect for the two-
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physician team (regardless of their role in the team) and examine di�erences when the female vs male

physician in the Lead role in the same team. This \within-team" regression is as follows:

MC ijkht = � lead femj + 
X i + � jk + � t + � hy + " ijkht (A.4)

where MC is the observed outcome (maternal complication) for patient i under the care of Lead

physician j and Assisting physiciank in hospital h and quarter-year t. The � captures the performance

of the same mixed-gender team when a female physician is in the Lead role and a male physician is in

the Assisting role compared to when the same male physician is in the Lead role and the same female

physician is in the Assisting role. The X i include the same patient risk factors and demographic

characteristics as in Equation 1. The key di�erence is that we include physician team �xed e�ects

(� jk ), regardless of which physician is in the Lead or Assisting physician role. Results of this regression

are presented in Figure II Sub�gure (c).

F Mechanisms Analyses

Here, we provide more details on the de�nitions and analyses from Section 6 of the manuscript.

F.1 Does a team's gender mix a�ect team decisions and performance, holding

preferences of team members �xed? Yes .

F.1.1 Conceptual: Individual Preferences vs. Gender Mix E�ect

There are two distinct pathways through which a team's gender mix causally a�ects performance

(i.e., maternal complication rates). The �rst pathway, which we call the \Individual Preference"

e�ect, assumes that men and women have inherently di�erent preferences regarding clinical decisions,

and thus, placing them in same- or mixed-gender teams will almost tautologically produce di�erent

outcomes, since the average preferred decision varies across teams with di�erent gender mixes. For

example, if female physicians prefer Choice A on average, and male physicians prefer Choice B on

average, then female-only teams will choose Choice A and male-only teams will choose Choice B on

average, and mixed-gender teams will choose some average of Choice A and Choice B. The second

pathway, which we call the \Gender Mix" e�ect, refers to the direct e�ect of the team's gender mix

itself. This pathway implies that, keeping the two members of the team the same but only changing

their genders, could alter the team's decisions and outcomes.

Distinguishing clearly between these pathways is important, as each carries distinct policy

implications. If gender mix a�ects team outcomes through the \Individual Preference" pathway,
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then a policymaker could change team decisions and outcomes by changing member preferences,

either through incentives, information, or targeted behavioral interventions. If gender mix a�ects

performance through the \Gender Mix" pathway, then improving team performance is more di�cult,

as gender is not mutable as a policy recommendation.

Figure A.6 provides an intuitive graphic for these two pathways and outlines how we test them.

At a high level, each physician has preferences over clinical decisions, and in a team, they incorporate

these individual preferences to reach a team decision (Box A! Box B). These decisions then a�ect

the team's performance (Box B ! Box C). The gender of the team members can either a�ect team

performanceindirectly (through individual member preferences, Pathway 1), ordirectly (Pathway 2).

The key clinical decision that we focus on is whether to deliver the baby via vaginal birth or C-

section. We focus on the C-section decision because it is widely recognized as adiscretionary procedure

with known risks, and is almost certainly overused (e.g., the average C-section rate is 41% in our data,

while the World Health Organization recommends a target of 19%). Discretionary practices refer to

medical interventions that are often left to physician judgment, frequently deviate from established

best practices, and may introduce avoidable risks and complications into patient care (Gardella et al.,

2001; Hartmann et al., 2005; Souza et al., 2010). Such discretion in C-section use contributes to the

signi�cant variation in C-section rates from physician to physician { independent of patient medical

need (Allin et al., 2015; Epstein & Nicholson, 2009) { despite robust quasi-experimental evidence

showing that unnecessary C-sections can be harmful to both mother and baby (Costa-Ram�on et al.,

2018; Halla et al., 2016; Tonei, 2019; Yu et al., 2023). It is precisely this discretionary nature that

makes the team's C-section decision especially relevant and interesting in our setting, as it often

requires joint decision-making { potentially reconciling di�ering preferences within the team { about

whether or not to perform the procedure. As a robustness check, we also examine the use of C-sections

on the subset of births that are de�ned as uncomplicated (live babies born at or beyond 37 weeks

of gestation to women with no prior C-section, are singleton, and in the vertex presentation), as C-

sections performed on such lower risk patients may capture a smaller, but more certain, subset of

inappropriate decisions than the use of C-sections broadly writ. We also emphasize that C-sections

are just one observable decision among themany unobservable clinical and non-clinical decisions that

teams make. Thus, while we use the C-section decision primarily to understand gender-driven team

dynamics, the mechanisms we uncover likely generalize beyond C-sections to other discretionary team

decisions.
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F.1.2 Empirical Test: Individual Preferences vs. Gender Mix E�ect

We now describe how we measure each of our constructs in Figure A.6 to provide evidence in support

of the Gender Mix e�ect.

1. Individual member preferences(Box A): The discretionary nature of C-sections often leads to

variation in physicians' preferences for performing them. Thus, a physician's C-section preference

can be viewed as their practice style or internal threshold for choosing a C-section, independent

of external circumstances. This perspective was echoed in our conversations with OB-GYNs; for

instance, one OB-GYN explained: \You come to know who has what preferences and tolerance

of when to [perform] a C-section [during a delivery]." We proxy for each physician's individual

preference for C-sections using the solo sample, where we isolate each physician's �xed e�ect (FE)

from regressing an indicator for whether a patient receives a C-section, on physician FEs, patient

controls, and quarter-year and hospital-year FEs as in Equation 1. This physician FE captures how

much a patient's likelihood of having a C-section changes if their delivery is performed byPhysician

A instead of Physician B, while keeping constant patient, hospital, and time characteristics. We

repeat the same estimation to obtain the �xed e�ect for a two-member physician team { i.e., the

team preference for C-section use { but using the team sample instead of the solo sample.22

First, we show in Appendix Figure A.7 Panel A that stronger preferences for C-section {

whether they be of the individual physician or the team { are associated with higher maternal

complication rates for all births and lower risk births. Second, in Appendix A.7 Figure Panel B we

show that male physicians have stronger preferences for C-sections than female physicians, which

makes it important to distinguish between the e�ect of preferences and the e�ect of team gender

mix on outcomes.23

2. Team decision(Box B): We examine the team decision to perform a C-section during the delivery.

We show in Appendix Figure A.7 Panel C that patterns of team decisions to perform a C-section

closely align with the key patterns of maternal complications in Figure II, supporting our assump-

tion of a non-zero causal e�ect of C-sections on maternal complications.24 As further support, we

�nd the same pattern exists on the subset of lower risk births.

22 However, to ensure we have a su�cient number of observations to calculate a team �xed e�ect, we limit the sample to teams
that performed at least 35 births together. We use 35 as a cut-o� because it is the same cut-o� used at the individual-physician
level (see our sample selection Figure A.1. This reduces the sample to 387,982 births (approximately 70% of the original team
sample).

23 Even though male physicians perform more C-sections, we do not �nd di�erences in physician skill by gender in the solo sample
as explained in Section 4.2.2. One possible reason may be because of patient selection: individual male and female physicians may
be able to select the panel of patients they see in ways that teams cannot.

24 We remain agnostic about the precise causal e�ect of C-section use on maternal complications, as estimating this magnitude is
not central to our analysis. Instead, we focus on how C-section use varies across team types, because if C-sections cause maternal
complications at all, team gender mix could in
uence complication rates via di�erential C-section use. Crucially, any endogeneity
between C-section use and complications should remain constant across team types, given the similarity in patient risk pro�les.
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3. Team performance(Box C): We measure team performance as we have in the paper thus far, using

maternal complications.

Following the framework in Figure A.6, we now test whether individual member preferences

for C-section (Box A) translate into meaningful di�erences in team decisions (Box B) and, therefore,

team performance (Box C) by estimating the following linear probability model:

yijkht = � (Lead pref csecj � Asst pref cseck ) + �Dif f in prefs

+ 
X i + �Z j + �T k + � t + � hy + " ijkht

(A.5)

where y is the outcome of interest { indicator for C-section or indicator for maternal compli-

cations { for patient i under the care of Lead physicianj and Assisting physiciank in hospital h and

quarter-year t. Lead pref csecj and Asst pref cseck capture the C-section preferences of the Lead

and Assisting, respectively. Given that �xed e�ects are noisily estimated, we convert the continuous

�xed e�ect into a binary measure: a physician is classi�ed as having a preference for C-sections if their

C-section �xed e�ect estimate is above 0 (the sample's average C-section preference) and a preference

for vaginal deliveries if it is below 0.25 Dif f in prefs controls for the continuous di�erence between

the Lead and Assisting physicians' �xed e�ects to account for how close or far apart the two physi-

cians' preferences are. All other control variables and �xed e�ects are as in Equation 1. As robustness

checks, we o�er two additional ways of de�ning preferences, where we divide the continuous FEs into

(i) terciles: \preferences for C-section", \neutral preferences", and \preferences for vaginal deliver-

ies"; or (ii) quintiles: \strong preferences for C-section" \weak preferences for C-section", \neutral

preferences", \weak preferences for vaginal deliveries", and \strong preferences for vaginal deliveries."

Figure IV Sub�gures (a) and (b) show the �tted values obtained from Equation A.5 for C-

sections and maternal complications, respectively. On average, we �nd that teams are most likely to

perform a C-section { and incur a maternal complication { when both physicians prefer C-sections,

and least likely when both physicians prefer vaginal deliveries. Teams consisting of one physician who

prefers C-sections and one who prefers vaginal deliveries have C-section decision ratesand maternal

complication rates that fall between these two extremes. This intermediate pattern observed when

physicians have con
icting C-section preferences suggests some type of joint decision-making within

teams, rather than simply relying on the \common" preference, as is the case when the two physicians'

preferences align. Overall, our Figure A.6 framework appears valid: individual member preferences

for C-section in
uence team decisions, which in turn a�ect maternal complications (Box A ! Box B

25 Using this categorization, 817 physicians are identi�ed as having a preference for C-sections, and they perform on average,
1016 deliveries each in our data, with a 47.5% C-section rate. Conversely, 1,227 physicians are identi�ed as having a preference for
vaginal deliveries, and they perform an average of 901 deliveries each, with a 35.5% C-section rate.
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! Box C).

If the Individual Preference e�ect (Pathway 1) fully explains variation in team performance,

then holding each individual physician's preferences constant, the gender mix of the team should not

a�ect team decisions or performance. That is, the Individual Preference e�ect implies that within any

given combination of preferences, all four team types should have the same C-section rate. However,

if the Gender Mix e�ect (Pathway 2) is operative, di�erences in C-section rates should persist across

the four team types evenwithin the same combination of individual preferences. To test this, we

decompose each estimate shown in Figure IV Sub�gures (a) and (b) into four separate estimates for

each team type. Speci�cally, we estimate a modi�ed version of Equation A.5, in which we include

a triple interaction between Lead pref csecj � Asst pref cseck � Teamjk , where Teamjk identi�es

each of the four team types.

We provide clear evidence in Figure IV Sub�gures (c) and (d) that the Gender Mix e�ect

exists: even within a combination of physician preferences, there are meaningful di�erences in both

team decisions and performance by team gender mix. At the extreme, our results suggest that if one

kept everything about the two physicians in the team exactly the same { but simply changed one or

more physician's gender { the team's clinical decisions and subsequent patient outcomes would change

substantially. This striking result highlights the distinct, direct role that physician gender plays in

this setting. We highlight two key patterns below, which mirror those in our main Figure II.

First, among same-gender teams, male-only teams are consistently more likely to perform C-

sections than female-only teams, regardless of whether the preferences of the two team members

con
ict or align (Figure IV Sub�gure (c)). This translates into higher maternal complication rates

for male-only teams, while female-only teams generally have the lowest complication rates (Figure IV

Sub�gure (d)). Interpreted di�erently: even if both physicians have identical preferences for C-section,

a patient is more likely to have a C-section and more likely to experience a maternal complication

under the care of the male-only team than under a female-only team.

Second, among mixed-gender teams, female-led teams (FL {M A ) are more likely to perform C-

sections than male-led teams (ML {F A ) (Figure IV Sub�gure (c)), but this tendency translates into

worse maternal outcomesonly when there is a con
ict in preferences between team members (Figure

IV Sub�gure (d)). We highlight this result because the pattern { where F L {M A teams make di�erent

decisions and experience worse outcomes than ML {F A teams { is one of our most consistent �ndings

and serves as a key indicator for understanding why gender mix a�ects team performance. This result

suggests that team decision-making may be more straightforward when preferences align, but becomes

more complex when preferences di�er, especially when a female physician is in the Lead role.
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As robustness checks, we con�rm that our key result { that team gender mix impacts outcomes

even after holding each physician's preferences constant { is robust to alternative de�nitions of physi-

cian preferences. Speci�cally, we estimate a modi�ed version of Equation A.5 that replaces the binary

preference variable with categorical variables de�ned by terciles or quintiles of preferences. Appendix

Figure A.8 compares outcomes between physicians at the extremes of these categories (strongest pref-

erences for C-sections vs. vaginal deliveries), showing similar results to Figure IV. Notably, the further

apart the individual physicians' preferences, the greater the in
uence of team gender mix on decisions

and outcomes becomes.

F.2 Gender norms can a�ect how individual preferences are incorporated into

team decisions.

Above we show that di�erences in treatment decisions and outcomes arise from how physicians of

di�erent genders interact, rather than from di�erences in their baseline preferences. Here we show how

these interactions shift team decisions away from what individual physicians would choose on their own.

In other words, one potential manifestation of how the gender mix of teams a�ects team performance

is by changing how individual team members' preferences are aggregated and incorporated into team

decisions. As explained in Section 6.2, Figure V shows that same-gender teams' joint preferences align

with their members' individual preferences (the red and gray bars move in the same direction), while

mixed-gender teams display notable divergence between individual and joint preferences (the red and

gray bars move in opposite directions). Female-only teams, in particular, are the only team that do

not default towards performing more C-sections than their members' individual preferences would

suggest (i.e., they are the only team type with a negative grey bar).

F.3 Gender norms can a�ect how resilient teams are to challenging conditions.

Gender norms may a�ect how resilient teams are to challenging conditions that could make collabo-

ration more di�cult. For example, same-gender teams may bene�t from shared communication and

practice styles and fewer hierarchical tensions, leading to smoother collaboration. In contrast, mixed-

gender teams may face more frictions because social norms around gender and authority in medicine

can introduce tension, particularly when a female physician is in the lead role. Empirically, we study

how performance di�ers by team gender mix when the team faces challenges that may make teamwork

more di�cult. For these analyses, we estimate the following triple interaction model:
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MC ijkht = � (lead femj � samegenderassistk � V ari )

+ 
X i + �Z j + �T k + � t + � hy + " ijkht

(A.6)

where MC is the observed outcome (maternal complication) for patient i under the care of

Lead physician j and Assisting physician k in hospital h and quarter-year t, and � signi�es a fully

saturated interaction (i.e., A � B implies the estimation of the main coe�cients on A and B as well

as the interaction term between the two). V ari signi�ed one of four challenges to teamwork, describe

below:

1) V ari = Limited prior collaboration (binary): Since our data does not capture the full work

histories of physician teams, we identify teams with limited familiarity using the following approach.

\Limited prior collaboration" is an indicator equal to 1 when a physician team has cumulatively

delivered at most two babies together within their �rst two recorded quarters of working together in

the data (teams that delivered more than two babies in their �rst two quarters are set to missing).

This threshold corresponds to the 5th percentile of team birth volume, though our results remain

robust when using alternative cut-o�s ranging from the 1st to the 25th percentile. Overall, this

analysis compares team performance on deliveries when teams have low initial familiarity to deliveries

when teams have more experience working together. This analysis excludes controls for a physician's

cumulative previous collaborations since the triple interaction term is based on this variable.

2) V ari = Lead physician younger than assisting physician (binary): This variable is equal to 1 when

the Assisting physician is 5 or more years older than the Lead physician (i.e., the Lead is notably

younger than the assisting physician). This analysis excludes controls for physician age since the

triple interaction term is based on physician age.

3) V ari = High levels of hospital strain (binary): To calculate hospital strain, we �rst calculate how

many deliveries occurred within a hospital in a given quarter. Second, we create within-hospital

quintiles of delivery volume (i.e., quintile 1 and quintile 5 identify the quarters with the lowest and

highest level of strain for that hospital across our entire data period). Then, \high strain" is identi�ed

as quintile 5. Because hospital strain is calculated at the hospital-quarter level, we only include

hospital and year �xed e�ects to have su�cient within-hospital variation.

4) V ari = Con
icting preferences for C-section (binary) : An indicator equal to 1 when the physi-
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cian's preferences for C-section con
ict (one physician prefers C-section and one physician prefers

vaginal birth). Therefore, no con
ict means either both prefer vaginal birth or both prefer C-sections.

See Equation A.5 for details on how con
icting preferences are measured.

Results of this estimation can be found in Figure VI. In addition to the results discussed in the main

manuscript, here we provide more discussion on why all teams except for FL {M A teams perform better

when there is a con
ict in preferences. When there is con
ict in preferences between team members,

then one physician in the team prefers a vaginal delivery-mode. This con
ict lowers the likelihood of

a ML {M A team, for example, of performing a C-section, and thus lowers the maternal complication

rate for ML {M A teams with con
ict. In short, \con
ict" appears to exert downwards pressure on

C-section use, leading to better outcomes except for FL {M A teams. As discussed in the manuscript,

we speculate that this is because a female Lead with a male Assisting physician inverts traditional

gender norms around leadership.
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G Supplementary Figures and Tables

FIGURE A.1
Sample Criteria

Notes : This �gure presents the sample selection process to create the �nal analytic sample used in the analysis. Note
that with the inclusion of some controls, such as a physician's cumulative births up to the prior quarter, the sample size
is reduced to 540,400 births.
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FIGURE A.2
Risk Factors Predict Maternal Complications

(a) Number of risk factors (b) Predicted maternal complication

Notes : This �gure shows how patient risk factors, observable to the physician before labor, relate to maternal
complications.

Sub�gure (a) Plots the unadjusted maternal complication rate against the raw count of patient risk factors.
Sub�gure (b) Plots the unadjusted maternal complication rate against the predicted probability of a complication,

where the prediction comes from a regression of the complication indicator on 23 patient-risk indicators plus the number
of diagnosis codes recorded in the encounter.
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