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‘While most people believe that women (vs. men) experience more discriminatory treat-
ment at work, especially in male-dominated professions, relatively few women report
experiencing such treatment themselves. These low levels of reporting may arise either
because discriminatory treatment has declined, even while laypeople’s assumptions of
widespread discrimination persist, or because it is difficult for individuals to know
when they are experiencing discriminatory treatment, leading to underreporting. In
investigating this puzzle, we theorized four types of nonsexual workplace experiences
that may target women and accumulate to harm well-being, yet may be difficult to rec-
ognize as discrimination. To test our predictions, we conducted a longitudinal, multisite
experience-sampling study of surgeons, capturing workplace experiences over 5 mo. This
approach addresses methodological limitations of past research, which include recall
biases, demand characteristics, and low external validity. Consistent with hypotheses,
female (vs. male) surgeons had more experiences in which their role was challenged or
their authority questioned. Moreover, the frequency and severity of these experiences
predicted increased burnout over time and decreased intentions to persist in surgery,
regardless of whether participants attributed their experiences to their gender. Contrary
to hypotheses, female surgeons did not encounter more presumptions of their helpful-
ness. Female surgeons also received more positive feedback, especially from other women,
which yielded increases in professional efficacy and intentions to persist in surgery.
Thus, while difficult to detect, workplace discriminatory treatment continues to harm
women’s well-being and career opportunities, impede organizations’ efforts to recruit
and retain women professionals, and exacerbate burnout among health care providers.

gender discrimination | male-dominated professions | authority questioning | burnout

Most people, both men and women, believe that women face discriminatory treatment
at work—yet many fewer women report experiencing such mistreatment personally (1).
This discrepancy may arise because gendered mistreatment is now relatively uncommon,
and overestimated by laypeople (2), or because gendered mistreatment is commonplace,
but ambiguous, and therefore difficult for individuals to detect (3, 4). The current project
seeks to explore this tension.

Drawing on role congruity theory, we theorize four types of nonsexual discriminatory
treatment that may target women, particularly in work settings that are high in status and
low in female representation, but that may go relatively undetected as discrimination: a)
challenges to one’s role, position, or presence at work; b) questioning of one’s authority,
expertise, or ability; ¢) withholding of encouragement, support, and positive feedback;
and d) presumptions of willingness to perform helpful, extra-role tasks. We hypothesized
that whereas such experiences may be difficult for women to definitively label as discrim-
ination, they may nonetheless have cumulative consequences for burnout, professional
efficacy, and persistence in the field.

Evidence that women experience more discriminatory treatment at work than men is
less robust and vulnerable to more limitations than scholars may assume. Addressing this,
we conducted a longitudinal experience-sampling study in a high-status, male-dominated
profession to capture men’s and women’s interpersonal experiences and the impact of these
experiences on professional goals and well-being. This approach addresses methodological
issues in past research by capturing events with regularity (minimizing recall biases) in an
actual workplace (maximizing external validity) without requiring the identification of an
experience as gendered (minimizing self-report and demand concerns). This project also
advances theory by characterizing specific interpersonal behaviors that may target women
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in work environments where their presence is “incongruous.” Our
findings are consequential for women’s professional fulfillment,
for organizations’ pursuit of gender equity, and for labor shortages
in essential professions (5). They also speak to current public con-
versations about the degree to which gender discrimination has
abated versus persists.

Identifying Discriminatory Treatment

We define gender discrimination at work as differential work-
place behavior toward women compared to men (6, 7). This
broad conceptualization covers both behaviors that differentially
affect women and men, such as when a company promotes one
gender more frequently than the other [sometimes termed for-
mal discrimination (8)], as well as behaviors that are differen-
tially directed at women versus men, including overt derogation,
sexual harassment, and more ambiguous interpersonal mistreat-
ment (also termed informal, subtle, or everyday discrimination;
refs. 8-11). Interpersonal mistreatment, a form of discrimina-
tion that may arise from gender stereotypes but may not read as
explicitly gendered (for example, questioning a person’s deci-
sion), is the focus of the present paper. Note that, consistent
with our definition of discrimination as behavior aimed at one
gender more frequently than the other, it is not necessary for
the target to label an event as discrimination for it to meet the
definition, or cause harm. Indeed, ambiguous interpersonal mis-
treatment may actually be more harmful than overt mistreat-
ment, because of the inherent uncertainty it provokes (3).
Ambiguous mistreatment is also more prevalent than overt mis-
treatment, as well as harder to rectify, more cognitively depleting,
and easier to internalize as caused by one’s own shortcomings
rather than instigators’ biases (3, 6, 9, 11).

A majority of people—men as well as women—believe that
women do face workplace gender discrimination. In a poll, 75% of
US working women agreed that women’s and men’s work experi-
ences are unequal. Yet only 18% of those same women reported
personally experiencing gender discrimination, not many more than
the 10% of men who report the same (1). One factor may be that
it can be difficult for individuals to know with certainty whether
the treatment they receive is due to their gender (3, 4). This is
particularly true in the case of interpersonal discriminatory behavior,
which in today’s workplaces is likely to be subtle and ambiguous
rather than overt. Organizational actions (such as when a woman
receives a lower salary offer than her male colleagues) can potentially
be identified as discriminatory through aggregation and may allow
for thoughtful consideration or comparison with others’ experi-
ences. In contrast, interpersonal behavior (such as receiving a com-
ment from one’s supervisor) in a busy work setting may not allow
for careful reflection in the moment, exacerbating its ambiguity.
Finally, the likelihood of attributing one’s experience to discrimina-
tion is influenced by a variety of individual and contextual factors
(12-16) beyond the experience itself. In sum, a person’s ability to
determine with accuracy and certainty that a given interpersonal
experience qualifies as gender discrimination, especially when it is
not explicit, is quite constrained.

Evidence of Gendered Mistreatment at Work is Limited.
However, it also is possible that given societal changes, working
women are no longer treated more poorly than working men. In
the hiring setting, for instance, gender discrimination appears less
widespread than many suppose (2, 17, 18). Stereotypes of women
as less competent than men have weakened, or even reversed, over
time (19). Perhaps lay beliefs are outdated, and working women
no longer experience more interpersonal mistreatment than men.

https://doi.org/10.1073/pnas.2415826122

Indeed, existing evidence that women experience gendered
mistreatment at work is in fact weaker than scholars may assume.
Past approaches to this question have inherent limitations,
described below, that constrain our understanding of actual work
experiences.

First, evidence shows that within male-dominated profes-
sions—but not in more balanced professions—women leave their
jobs more frequently than men (20). Women also prioritize inclu-
sive work climates and gender representation in job searches (21,
22) and departure decisions (23). It is plausible to infer from these
findings that many women have endured gender discrimination
at work, especially in professions with few women, and seck to
minimize such treatment going forward. However, it is not a cer-
tainty from this evidence alone that past mistreatment is com-
monplace and is driving women’s career choices.

Next, experimental studies have used the scenario method, in
which all factors are held constant save a target’s gender. Women
in these scenarios are evaluated more poorly, compared to identical
men, when displaying dominance (24-27) or when working in
male-typed professions (27-31). It is reasonable to infer therefore
that real-life professional women experience similar discriminatory
treatment if they pursue high-status roles or male-dominated pro-
fessions (32). Yet these studies largely capture ratings rather than
behaviors, and, by using largely hypothetical scenarios, have lim-
ited external validity. It cannot be assumed that laboratory findings
necessarily translate to actual workplaces.

Finally, in surveys and interviews, women (vs. men) report hav-
ing encountered more career obstacles and setbacks (33, 34), and
more gender discrimination (35-37). These studies directly access
people’s experiences. However, they have several limitations. One
is recall biases—reporting events from the past, including across
an entire career, is a highly error-prone task (38). Some studies
involve women-only samples, precluding a comparison to men.
Finally, many ask participants to report experiences specifically
attributable to their gender. Yet as noted, identifying gender as
the cause of one’s experiences may be difficult, introducing signif-
icant noise and vulnerability to researcher demand (16).

In sum, a) women make career choices consistent with having
experienced past discrimination, b) participants reading fictional
scenarios denigrate women in male-dominated professions, and
¢) women report having experienced more past gender discrimi-
nation than men. Thus, the pattern is consistent, but the evidence
is indirect and vulnerable to limitations. Relatively few studies
have directly captured men’s and women’s actual workplace expe-
riences. Some papers have used daily-diary or similar methodol-
ogies to measure women’s experiences with greater immediacy (10,
39-43); however, these studies focus on women’s feelings of gen-
dered exclusion, more than on gender differences in experience
frequencies, and also tend to communicate the study’s focus on
gender and/or require participants to attribute their experiences
to their gender. The present study took a different approach, quan-
tifying aggregate gender differences in workplace experiences
without relying on participants to identify their experiences as
gendered.

ATheoretically Grounded Approach to Gendered Mistreatment
at Work (Hypotheses 1 to 4). We build theory regarding four
interaction types that may target women (more than men) in
high-status roles, yet may be difficult for women to definitively
identify as discrimination: role challenges, authority questioning,
withholding of encouragement and positive feedback, and presumed
helpfulness. These ideas are grounded in role congruity theory (44),
which traced women’s underrepresentation in leadership to widely
held beliefs that the ability to lead is both more common among
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men (than women) and more desirable for men (than women) to
possess. We further explored as a research question whether the
tendency for such interactions to be experienced more by women
(vs. men) would relate to the gender, age, or organizational role
of the individuals initiating them.

Challenges to women’s role, position, or presence at work. Evidence
shows that although the majority of women participate in the paid
workforce, and many hold supervisory roles, perceivers assume
that women hold lower-status occupations than men (45-47).
Further, laboratory studies suggest that perceivers’ surprise (48)
at seeing women wield authority, particularly in male-typed
positions, may yield reactions ranging from disgust to sabotage
(28, 29, 32, 49-51). We therefore hypothesize that women (vs.
men) working in actual high-status, male-dominated occupations
will experience more frequent, and more negatively valenced, role
challenges: interactions in which others challenge, doubt, or express
surprise at their professional role or position (Hypothesis 1).
Questioning of women’s authority, expertise, or ability. Role
congruity theory argues that the belief that women have less ability
in and suitability for high-status positions will be strengthened
in roles that are historically male-dominated (7, 44, 52, 53).
Consistent with this, studies find that investors react more
negatively to a new female (relative to male) CEO (54); equally
performing mutual funds managed by women bring in less outside
investment (55); female nonprofit leaders garner fewer donations,
even while maintaining financially healthier organizations (56);
and gamblers under-bet on female jockeys relative to their
racetrack performance (57).

Similarly, women’s decisions in male-typed arenas may be per-
ceived as having less legitimacy, giving more room for unhappy
subordinates and stakeholders to push back (58-60). Supporting
this, female (vs. male) CEOs are more likely to be the targets of
shareholder campaigns demanding a change in how the company
is run (61, 62), employees are less likely to agree to work overtime
for a female boss (63) and more likely to express complaints to
them (64), and borrowers are less likely to repay loans to female
loan managers (65). We hypothesize that these negative expecta-
tions about women’s authority and legitimacy may manifest as
more frequent, and more negatively valenced, authority question-
ing: everyday interactions involving questions about, or pushback
against, a person’s decisions (Hypothesis 2).

Withholding of encouragement, opportunities, and positive
feedback. Resistance to women’s presence in male-dominated
occupations may also manifest in the support and feedback that
women receive. Direct disparagement is relatively uncommon in a
functioning workplace; rather, positive support, such as supervisors
encouraging mentees, coworkers supporting each other, or clients
thanking staff, is generally more common. However, women may
receive less such encouragement in domains where their presence
is not welcome. Indeed, women are less often encouraged to
take on career-boosting “stretch” assignments, compared to men
(66). In performance evaluations, women (vs. men) receive less
positive feedback—but only in occupations where women are
underrepresented (27, 31, 67-70) and when the evaluation is
subjective rather than objective (53, 71). We therefore hypothesize
that in high-status, male-dominated professions, women (vs. men)
will receive less, and less positively valenced, encouragement and
positive feedback (Hypothesis 3).

Presumptions of women’s helpfulness. Last, as a legacy of their
traditional roles as caregivers, women are assumed to be more
helpful than men (72), perceptions that persist into the paid
workforce (19). Working women do more “office housework,”
such as maintaining the communal kitchen (73), and, in academia,
more committee service (74). More broadly, women (compared
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to men) face stronger expectations to perform helpful extra-role
behaviors at work (75-78), even while such behaviors bring
them less professional benefit (73, 79). Thus, we hypothesize that
female professionals will have more, and more negatively valenced,
interactions involving presumed helpfulness, in which others expect
that they will willingly complete extra-role tasks (Hypothesis 4).

Professional Impact of Gendered Mistreatment (Hypotheses 5
to 6). Does it matter if women have more negative workplace
experiences than men? The answer is not a given. Women who
enter male-dominated professions may differ from those who
select more gender-balanced jobs, or may be motivated to disprove
gender stereotypes (80). Perhaps women in male-dominated
occupations do experience more negative interactions but are
unbothered by them.

Social identity threat theory, however, suggests that people who
have been historically excluded from a given domain carry chronic
concerns about being negatively evaluated within that domain
(81, 82), which may yield stronger responses to interpersonal
interactions (83, 84). In one study, women (but not men) were
less likely to reapply to executive positions via a search firm after
a past rejection from a client of that firm (22).

According to the identity engagement model of social identity
threat (85), distress in response to identity threat will manifest as
disengagement (39). That is, women in male-dominated arenas
may disengage if they perceive that others do not value their efforts
or their presence (43, 86, 87). In service-oriented organizations,
disengagement can manifest as burnout (40, 42), which involves
self-distancing from the people one is supposed to help, and as
reduced feelings of professional efficacy (88, 89). We hypothesize
that for women (more than men) employed in high-status,
male-dominated professions, ambiguous mistreatment in the form
of role challenges, authority questioning, withholding of encour-
agement/positive feedback, and presumed helpfulness will yield
increases in burnout and decreases in professional efficacy over time
(Hypothesis 5).

Importantly, the relationship between gendered mistreatment
and burnout need not be conscious. Women professionals may
suffer burnout even if they are unsure—or doubtful—that their
experiences are due to gender (81).

The identity engagement model further holds that after disen-
gagement or burnout comes disidentification—separating oneself
not just from other people but from an entire domain (81). Women
and underrepresented minorities pull away from STEM or business
careers if they have experienced or expect mistreatment in those
fields (90, 91). We therefore make a serial mediation prediction
such that in high-status, male-dominated professions, women (vs.
men) will experience greater increases in burnout and decreases in
professional efficacy (via mistreatment experiences), which in turn
will reduce motivation to persist in the field (Hypothesis 6).

Study Setting. The profession selected for hypothesis testing was
surgery, which remains among the most prestigious and highly
paid occupations, and which continues to be male-dominated.
Only 23% of US general surgeons are women, with markedly
less representation within many subspecialties, in academia, and
in leadership roles (92, 93). There is less representation of women
in surgery compared to the physician workforce (37% women),
current medical residents (47%), and current medical students
(54%, (92), (94)). Indeed, more than 80% of Americans are
stumped by the so-called “surgeon riddle,” unable to consider
that an injured boy’s surgeon could be his mother, rather than his
father (95), and surgeons themselves—both male and female—
implicitly associate “surgery” with “male” (96).
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Table 1. Examples of participant-reported experiences of role challenges, authority questioning, and encour-
agement/positive feedback

A patient’s family member was “surprised” that | would be removing his wife's sutures in
the clinic by myself... | am a chief resident and introduced myself as doctor. | had to
assure him that she would do fine and it would not be a traumatic experience. (F)

| introduced myself as “Dr. X" and the patient later asked “so are you a nurse doctor?” (F)
Patients grandpa couldn’t comprehend a doctor as young as me (M)

| was mistaken for a device rep (M)

Assuming | was janitorial staff (F)

Role challenges

Consistently mistaken for patient transport every time | walk up to patient room. “Oh are
you here to take patient to CT?” No, | am the doctor you called about the problem (F)

Asked CRNA in OR to extubate patient post op and he snapped back at me that he didnt
think it was safe. When | probed why he became very hostile. (F)

Patient’s daughter was giving me a tough time about just wanting to see the attending
physician (M)

| had a post surgical patient who was spiking fevers despite being on Tylenol and prophy-
lactic antibiotics. Based on the time course, my team favored holding off on a fever woke
up until 24 hours after surgery. | relayed this message to the nursing team, and received
pushback on multiple occasions throughout the day, including involving the patient’s
family in supporting her conclusion. (F)

Authority questioning

Scrub tech did not want to pass me instruments (F)
Didn't let me do parts of surgery | know how to do (F)
| asked a nurse to give a patient juice. She said she would and | told the patient to expect

4 of 11

it. She then told another staff member it was inappropriate and never gave the patient
juice eroding their confidence in me. (M)

During a case, my attending could not feel a lung metastasis that | could. He trusted me
that it was there and we dissected through lung to excise it. He then gave me feedback
that | did well on the case after we finished. (F)

Patient said | was kind and really cared. Performed a procedure to get her intraocular

pressure down (M)

Attending told me | interact with others very well and have great communication. Felt get

Encouragement/
positive feedback

to get appreciation when | spend a lot of time doing “intern tasks” (F)
Made special effort to give me an opportunity to sew the inomminate/Dacron graft

anastomosis in a aortic arch repair (M)

Given a lot of autonomy on my current rotation to do procedures solo even when my self
confidence in my ability to do them by myself is less than my chief residents confidence

in me (F)

Nurse said | was “one of the best ortho residents to come down to the ED in years” (F)

Notes. CT = computerized tomography; CRNA = certified registered nurse anesthetist; OR = operating room; ED = emergency department. Comments are unedited, and may therefore

include typos. (M) = reported by a male surgeon. (F) = reported by a female surgeon.

The study sites were four US surgical residency training pro-
grams. In the United States, physicians complete residencies in their
chosen specialty after graduating from medical school. Resident
physicians work full time as licensed doctors but are also supervised
by attending physicians. Surgical residencies last at least 5 y and are
highly demanding, requiring regulations to limit work to 80 weekly
hours. The setting also can be described as high status and compet-
itive: All sites are among the top 20 surgical programs.

Results

See SI Appendix for variable means, SDs, and correlations.

Men (20%) were somewhat more likely than women (13%) to
be parents, x* = 3.087, P = 0.079, @ = 0.170. Men (81%) were
also somewhat more likely than women (72%) to be in a surgical
subspecialty other than general surgery, x* = 3.574, P = 0.059,
¢ = 0.197. We therefore controlled for parent and general surgery
and for dummy variables capturing the program sites. All results
are robust to the exclusion of controls (87 Appendix).

https://doi.org/10.1073/pnas.2415826122

Gender and Workplace Experiences (Hypotheses 1 to 4). To
test whether the frequency and valence of workplace experiences
differed by gender, we used multilevel regression models to account
for the nested nature of the data, fitting weekly reports at level
1 and participants at level 2. Frequency was coded as 1 if the
experience was reported that week and 0 otherwise; valence used
a 1 to 5 scale (Materials and Methods). Table 1 shows illustrative
examples, and Fig. 1 displays the frequency results.

We also sought to test the alternative possibility that women’s
greater reports of specific workplace experiences are due not to
women actually having more frequent experiences than men but
instead to women being more attentive to and thus more likely
to report such experiences. We do not find support for this pos-
sibility (87 Appendix).

Role challenges by gender. Supporting Hypothesis 1, multilevel
model results showed a positive coefficient for gender on role
challenge frequency, indicating that women (vs. men) reported
more role challenges across the study period, 4 = 0.180, SE =
0.025, r=7.192, P<0.0001, 95% CI [0.131, 0.229]. The model
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Fig. 1. Frequency of reported experiences by surgeon gender. Results are
shown at the person level for ease of display but were analyzed as weekly
experiences nested within participants (see text). *P < 0.05. **P < 0.01.
**%p <0.001.

predicting valence also showed a positive coeflicient, indicating
that among those who experienced role challenges, women’s (vs.
men’s) experiences were more negative, & = 0.246, SE = 0.088,
t=2.790, P = 0.006, 95% CI [0.072, 0.420].

Authority questioning by gender. Multilevel model results also
showed a positive coefficient for gender on authority questioning
frequency, indicating that women reported more experiences of
authority questioning, & = 0.085, SE'= 0.028, = 3.014, 2= 0.003,
95% CI [0.030, 0.141]. The coefhicient for valence was in the
predicted direction but did not achieve significance, & = 0.088,
SE=0.064, r=1.386, P=0.167,95% CI [-0.037, 0.214]. Thus,
Hypothesis 2 was partially supported.

Encouragement/positive feedback by gender. For encouragement
and positive feedback, results were counter to our expectation.
Multilevel model results showed a significantly positive coeficient
for frequency, indicating that women reported receiving more
encouragement and positive feedback than men, & = 0.069, SE =
0.028,r=2.477,P=0.014,95% CI [0.014, 0.124]. The coeflicient
for valence was also significant, & = 0.152, SE'= 0.057, # = 2.637,
P = 0.009, 95% CI [0.038, 0.265]; conditional on receiving
encouragement or positive feedback, women’s experiences were
more positive. Hypothesis 3 was not supported; we explore this
unexpected result below.

Presumed helpfulness experiences by gender. The coeflicient for
gender was not significant for presumed helpfulness frequency, & =
0.023, SE=0.026, = 0.872, P=0.385, 95% CI [-0.028, 0.073],
nor valence, 6 =0.003, SE=0.073, 7= 0.045, P = 0.964, 95% CI
[-0.141, 0.148]; Hypothesis 4 was not supported.

Gender and workplace experiences by instigator characteristics
(exploratory). We also explored whether gender differences in
experiences of role challenges, authority questioning, encouragement/
positive feedback, and presumed helpfulness were moderated by
characteristics of the primary instigator—namely, gender, age,
and role (attending physician, resident physician, staff, patient,
or patient family/friend). We saw these analyses as enriching our
findings and elucidating potential remedies, but we did not develop
specific directional predictions, given mixed evidence regarding
whether (for instance) men are more likely than women to display
biased attitudes or behavior toward women (97). These models
(see summary in Table 2 and a more complete development in
SI Appendix) suggest that role challenges, authority questioning, and
presumptions of helpfulness directed at female (vs. male) surgeons
were especially likely to be initiated by those in nonsupervisory
roles (nonattendings), especially patients, and older (40+) individuals.
In contrast, positive feedback shared with female surgeons was
especially likely to be initiated by other women.

Gender and Changes in Burnout and Professional Efficacy as
Mediated by Workplace Experiences (Hypothesis 5). We next
tested whether the effects of gender on workplace experiences
would predict changes over time in burnout and professional
efficacy. Because both our predictor (gender) and outcome variables
(burnout and professional efficacy) were at the higher (person) level,
we aggregated responses at this level to facilitate mediation tests
(98). Further, in keeping with an expectancy-value approach (99),
we calculated as our mediator the product of the average frequency
and valence of workplace experiences for each participant. This
allowed us to more parsimoniously present models incorporating
both dimensions. Last, we added as controls initial (intake) levels
of burnout and professional efficacy, allowing tests of change over
time in these variables. See S/ Appendix for full tables.

Preliminary models (a/b paths). Analyses of a paths showed that,
consistent with the multilevel models, gender predicted frequency
Xvalence scores for role challenges, 6= 0.760, SE=0.110, z= 6.926,
P<0.0001,95% CI [0.544, 0.976], authority questioning, 6= 0.407,
SE = 0.126, t = 3.221, P = 0.001, 95% CI [0.158, 0.656], and
encouragement/positive feedback, &= 0.443, SE=0.135, = 3.271,
P =0.001, 95% CI [0.176, 0.709].

Next, b-path analyses showed that role challenges, = 0.157,
SE = 0.047, ¢t = 3.317, P = 0.001, and authority questioning,
b=0.128, SE=0.045, r=2.857, P = 0.005, predicted increased
burnout (net of baseline). However, neither predicted changes
in professional efficacy, by = 0.023, SE = 0.045, £ = 0.507, P =
0.613; bAQ = -0.046, SE = 0.041, + = -1.120, P = 0.264. In

Table 2. Characteristics of instigators of workplace experiences reported by female more than male surgeons

Role challenges

Authority questioning

Positive feedback Presumed helpfulness

Female instigators
Male instigators
Instigators over 40
Instigators under 40
Attending physicians
Nonattendings

Residents/fellows

Staff members

Patients

Patients’ family/friends

*%

*k%

*

*%

Notes. TP < 0.10. *P < 0.05. **P < 0.01. ***P < 0,001. Significance levels indicate that female (relative to male) surgeons were especially likely to report interactions involving this type of

instigator. For full models, see S/ Appendix, Table S3.
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contrast, encouragement/positive feedback predicted increased
professional efficacy (net of baseline), & = 0.121, SE = 0.035,
t=3.466, P < 0.001, but not burnout, 4 = 0.003, SE = 0.038,
t=0.090, P = 0.928. These relationships guided our selection
of mediation tests.

Mediation tests. Mediation analyses revealed significant indirect
effects of gender on increased burnout (net of baseline) via both
role challenge frequency X valence, mediation index = 0.116,
SE = 0.044, 95% CI [0.035, 0.208], and authority questioning
frequency X valence, mediation index = 0.043, SE = 0.022, 95%
CI[0.004, 0.091]. Supporting Hypothesis 5, women encountered
more role challenges and authority questioning than men, which
yielded increased burnout over time.

Analyses also revealed a significant indirect effect of gender on
increased professional efficacy (net of baseline) via encouragement/
positive feedback, mediation index = 0.579, SE = 0.243, 95% CI
[0.173, 1.127]. Women received more encouragement and posi-
tive feedback than men, which yielded increased professional
efficacy over time.

Exploratory moderated mediation analyses showed that these
indirect effects do not depend on whether participants perceive
their employer as supporting them, experience work-family
conflict, experience psychological safety, have social support, are
more advanced in their training, or have a spouse/partner. (See
SI Appendix for full models.) Whether women surgeons attributed
negative experiences to their gender also did not moderate the
effects of these experiences on burnout increases. However, gender
attributions were measured only once, at the end of the study,
rather than after each event (87 Appendix).

Gender and Changes in Career Intentions as Mediated by
Workplace Experiences and Changes in Burnout and Professional
Efficacy (Hypothesis 6). Serial mediation models tested the
effects of gender on changes in career intentions via workplace
experiences and burnout/professional efficacy, relative to baseline
(Hypothesis 6). See Fig. 2 for illustrations and ST Appendix for
full models.

Serial indirect effect of gender on career intentions via role
challenges and burnout. Women’s (vs. men’s) greater role challenge
experiences predicted increased burnout and, in turn, decreased
certainty about a career in medicine, serial mediation index =
-0.043, SE=0.018,95% CI [-0.083, -0.012], decreased certainty
about a career in surgery, index = -0.032, SE = 0.016, 95% CI
[-0.068, -0.008], and a decreased intention to pursue academic
career options after residency, index = -0.081, SE = 0.050, 95%
CI [-0.214, -0.012], all net of baseline.

Serial indirect effect of gender on career intentions via authority
questioning and burnout. Similarly, women’s (vs. men’s) greater
authority questioning experiences predicted increased burnout
and, in turn, decreased certainty about a career in medicine, serial
mediation index = -0.017, SE = 0.009, 95% CI [-0.037, -0.002],
decreased certainty about a career in surgery, index = -0.013, SE =
0.007, 95% CI [-0.029, -0.002], and a decreased intention to
pursue academic career options after residency, index = -0.028,
SE = 0.24, 95% CI [-0.094, -0.001], all net of baseline.

Serial indirect effect of gender on career intentions via encourage-
ment/positive feedback. Last, women’s greater encouragement/
positive feedback experiences predicted increased professional efficacy
and, in turn, increased certainty about a career in medicine, serial
mediation index = 0.016, SE = 0.008, 95% CI [0.004, 0.034], as well
as increased certainty about a career in surgery, index = 0.010, SE =
0.006, 95% CI [0.001, 0.025], net of baseline. However, this model
did not predict women’s (vs. men’s) intention to pursue an academic

career, index = 0.032, SE' = 0.031, 95% CI [-0.006, 0.113].

https://doi.org/10.1073/pnas.2415826122

Discussion

Using a longitudinal, experience sampling methodology that cap-
tured over several months men’s and women’s interpersonal expe-
riences in the high-status, male-dominated profession of surgery,
this study found that women were more likely than men to
encounter others who challenged their mere presence or ques-
tioned their ability to do their job. Regarding our motivating
question, these findings suggest that interpersonal gender discrim-
ination has not, in fact, vanished from modern workplaces. Raising
existing evidentiary standards with a robust methodological
approach, we provide support for the propositions of role congru-
ity theory, capturing real-world evidence of perceivers pushing
back when encountering the “incongruity” of a woman wielding
power and authority. Older individuals and those in nonsupervi-
sory roles (especially patients) were especially likely to initiate such
role challenges and to question women’s authority.

Surgeons who encountered more role challenges and authority
questioning experienced more burnout over time and, in turn,
had more doubts about a career in medicine, surgery, and aca-
demia. Supporting the identity engagement model (85) of social
identity threat theory, repeated identity-implicating experiences
led women to disengage with their work, and in turn to deidentify
with their profession. This will only exacerbate the problems of
lower recruitment and retention of women in surgery and aca-
demic medicine (92, 93), and the overall shortage of surgeons in
the United States. (5). Further, because physicians who are burned
out provide poorer care, make more errors, and experience depres-
sion (100), understanding the antecedents of professional burnout
is an urgent problem for both individual well-being and public
health (101).

Women did not report more frequent experiences in which
others presumed their helpfulness. It is possible that this experi-
ence was subsumed for participants in experiences of role chal-
lenges, such that surgeons who were asked to perform tasks
normally done by others (get a meal tray, tidy a room) interpreted
this not as a presumption of helpfulness but as a questioning of
their role as surgeons (vs. nurses, housekeeping, etc.; see Table 1).

Why Do Women Receive More Positive Feedback Than Men?
Contrary to predictions, we found that women received more
frequent encouragement and positive feedback than men—
especially from other women. One possibility for this finding
is that female (vs. male) surgeons in this sample had better
job performance, giving them more opportunities to receive
approbation. There is indeed some evidence that female physicians
or surgeons perform better, as measured by patient health outcomes
(102, 103), even while male surgeons receive more laudatory
performance evaluations from supervisors (71, 104). We did not
have access to external performance indicators within the current
study, but we did ask participants to report the results of their
most recent performance evaluation on a 1-5 scale. There was no
difference in recalled performance evaluations, M, = 4.11, SE =
0.08; M, =4.06,SE=0.08; F(1,266) = 0.28, P = 0.597, 1> =
0.001. Moreover, the gender difference in encouragement/positive
feedback persists controlling for recalled evaluations.
Alternatively, perhaps observers are more likely to provide pos-
itive feedback to women than men, independent of their job per-
formance. Indeed, evidence shows that feedback to women (vs.
men) is sometimes more positive, driven by a lay belief that one
should be kinder—if less honest—to women (105). Relatedly,
observers may be motivated to share encouragement with women
(more than men) because they are aware that women surgeons
may face interpersonal challenges as numerical minorities in their
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Fig. 2. Serial mediation models showing (4) indirect effects of gender on career interests via role challenges (RC subscript) or authority questioning (AQ
subscript) and burnout and (B) indirect effects of gender on career interests via encouragement/positive feedback and professional efficacy. /P < 0.10. *P < 0.05.
**P <0.01. ***P < 0.001.

role (106). Supporting this is our finding that positive feedback
to women was more likely to come from other women, who may
be especially sensitive to this reality.

Theoretical Implications for Scholarship on Gender and Social
Identity Threat. This study addresses an important gap in
scholarship on gender and social identity threat by capturing actual
workplace experiences among men and women, documenting the
surprise, doubt, and resentment that women may encounter as
they exercise authority in roles from which they have historically
been excluded. This project complements laboratory methods

PNAS 2025 Vol.122 No.20 2415826122

offering experimental control with the external validity of real
workplaces, and survey and interview studies with a method that
reduces recall biases and demand characteristics. Moreover, our
theorizing of specific categories of interpersonal behaviors that
may target women who wield power advances current theory and
future scholarship. Future research could profitably explore these
categories more deeply, addressing the limitation in the current
project in which different types of events were combined due to
survey-length constraints.

For this project, we have defined gender discrimination as more
frequent mistreatment of one gender than the other, a definition
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8 of 11

that does not require the target to label an experience as discrim-
inatory or as arising from their gender. Indeed, we suggest that
accurately identifying an ambiguous interpersonal behavior as
gendered is cognitively difficult, or even impossible barring aggre-
gate information indicating whether the other gender is treated
similarly. In the current study, the effect of mistreatment on
increased burnout was not moderated by women’s attribution of
these events to their gender. Although the measurement of attri-
butions to gender had methodological limitations, it is of note
that this finding contrasts with some past evidence indicating that
actributing  negative experiences to discrimination can be
self-protective and can reduce feelings of isolation (14, 107, 108).
Other evidence, however, suggests that attributions to discrimi-
nation can harm well-being if the instigating events are perceived
as ambiguous, inescapable, or as in conflict with a meritocratic
worldview (109-112). Itis possible that in an achievement-oriented
field such as surgery, attributing ambiguous experiences to dis-
crimination may help protect one’s self-esteem as a competent
professional while simultaneously undermining assumptions of
meritocracy in one’s chosen career, perhaps having countervailing
effects on well-being.

Practical Implications for Employees and Organizations. Our
findings raise the evidentiary bar in support of working women
who suspect their experiences are different from that of their male
colleagues, but lack the supporting aggregate data. Validation that
differential experiences persist is important given that women
continue to face skepticism, and even retaliation, for reporting
workplace mistreatment (113).

In addition, this work has several implications for organiza-
tional diversity efforts. First, companies and industries that seek
to retain talented women would benefit from the growing litera-
ture on interventions to counter social identity threat (114), which
can help build a climate in which women’s presence is expected
and valued rather than comment-worthy. Conversely, evidence
that women (vs. men) received more encouragement and positive
feedback, particularly from other women, is a reminder of the
importance of organizations fostering mentoring relationships and
communities of support that may cushion against the negative
effects of a chilly climate (115).

Further, our finding that patients and their families—not col-
leagues or supervisors—were especially implicated in the differ-
ential treatment of female (compared to male) surgeons may
suggest the need for a shift in focus for the diversity-training
industry. The overwhelming majority of interventions aimed at
improving workplace diversity climates, such as implicit bias
training, focus on changing the behavior of current employees,
especially supervisors (116-119). But if supervisors are not the
problem, a different approach may be warranted. Indeed, super-
visors may be best suited to lead effective solutions, such as
protecting employees from disrespectful treatment [e.g., by
implementing zero-tolerance policies for harassment, or educat-
ing patients about different professional roles (120)] and sup-
porting them when it does occur [e.g., by acknowledging the real
consequences of “offhand remarks” or establishing employee
resources for mutual support, reappraisal training, and resilience
development (121-126)].

Last, we note that the female surgeons in our sample varied in
the degree to which they interpreted their negative experiences as
sexist—but these experiences led to burnout either way. This sug-
gests that to retain talent and maintain employee well-being,
organizations should proactively assess employees’ workplace expe-
riences, without depending on targets of discrimination to self-
report mistreatment.

https://doi.org/10.1073/pnas.2415826122

Materials and Methods

We conducted a longitudinal, interval-contingent experience sampling study over
5 mo. This methodological approach reduces noise relative to single-timepoint
approaches, allows for the measurement of change over time, and minimizes
recall biases. Further, by embedding this project within a larger study of well-
being (see S/ Appendix for all measures), we were able to avoid referencing
gender in recruitment and survey materials, thus reducing biases in selection
and reporting, limiting demand, and eliminating any expectation that reported
experiences be attributed to gender (16).

We report all measures and participant exclusions (there were none).
Sample-size goals were determined in advance, and data were not analyzed
until data collection was complete. Data and materials are available at https:/
osf.io/jv24k/view_only=444625b73c8640278¢75b30106edf68a. The project
was reviewed and approved by the IRB at each US university study site. (Names
of the specific IRBs are withheld for participant privacy.) Informed consent was
obtained from all participants.

Participant Sample. Participants were recruited from four surgical training pro-
grams, housed in major US academic medical centers. Anonprobability, voluntary
response sampling method was used; recruitment methods included emails,
fliers, and word of mouth. Al participants were physicians completing a surgical
residency or fellowship.

Following a priori power analyses assuming 0.80 power and o= 0.05(127), we
aimed to recruit 300 participants in order to detect small-to-medium (d = 0.35)
gender differences and indirect effects. Sample modeling and weighting were
not employed. We recruited 329 participants to complete the intake survey (34%
response rate). Subsequently, 323 participants completed atleast one weekly report,
and 293 completed the conclusion survey, indicating 11% attrition".

Of the intake participants, 53% identified as female’ and 47% as male, Mage
=30.1y (range 24 to 43). About half (57%) identified as White, 20% as Asian
American, 6% as Latinx, 5% as Black, and 1% as Middle Eastern or North African;
11% reported another racial/ethnic identity or multiple identities”. Finally, 24%
were training in general surgery whereas the remainder were training in a surgical
subspecialty (e.g., otolaryngology, plastic surgery, orthopedic surgery).

Procedure. Participants initially completed a 15-min intake survey, delivered
via email, which captured demographicvariables as well as baseline levels of job
outcomes and career intentions. About 5 mo later, we readministered this survey
(changes described below) as the conclusion survey.

Inthe meantime, participants received weekly report forms via text. Texts were
sent at noon on Fridays, with a deadline of Sunday at midnight, each week for
13 wk. Up to two reminders were sent between Friday and Sunday.

Participants were paid via small gift cards for each completed survey, with a
bonus gift card for their 10th weekly report, and were entered into drawings for
larger gift cards at the end of the project.

Measures.

Independent variable (intake). Gender was coded as 1 = male, 2 = female
(no participants indicated a nonbinary gender identity).

Workplace experiences (weekly reports). Participants’ experiences of role chal-
lenges, authority questioning, encouragement/positive feedback, and presumed
helpfulness were captured, in randomized order, via the weekly reports. In the
absence of existing measurement tools, items were developed by consulting
available models (35) and medical members of the team. Because of survey-
length limitations, participants were coded with 1 for the week if any aspect of a
particular workplace experience had occurred, and 0 otherwise. We acknowledge
that this limits our ability to evaluate more granularly whether gender had a
varying relationship with different aspects of these experiences.

“Compared to participants who remained, participants who dropped out had less initial
certainty about a surgical career (P <0.001). However, the two groups did not differ in terms
of gender, or in initial levels of burnout, professional efficacy, certainty about a medical
career, or interest in academia.

“In contrast to surgery overall, our sample was gender-balanced. We attribute this to the
use of word-of-mouth recruitment by a team that comprised more women than men, and
to tendencies for women to comply more than men with survey requests (130).

“See S/ Appendix for exploratory analyses involving the intersection of participant gender
and racial/ethnic identity.
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Role challenges. We defined role challenges as indications of surprise or
doubt that a person is a physician or surgeon. Because physicians typically
hold the highest-status roles in hospitals, we also captured whether the per-
son was mistaken for a person holding a different role, which, definitionally,
would be a lower-status role. Participants indicated whether, this week at
work, "Someone was doubtful whether | was in the right place, someone
expressed surprise that | am a physician/surgeon, someone mistook me for
a person with a different professional role, or someone confused me with
another individual.”

Authority questioning. We defined authority questioning as pushback against
a person’s authority or ability to make medical decisions. Because physicians must
delegate to others (such as nurses or technicians), we included aspects involving delay
or pushbackin carrying outa request. Participants indicated whether, this week at work,
"Someone questioned my authority or expertise, | made a request/order of someone
that was not followed right away, someone questioned whether my decision was the
right one, or someone seemed doubtful that | knew what | was doing.”

Encouragement and positive feedback. We defined encouragement and
positive feedback as the receipt of support, encouragement to challenge oneself,
oraffirmation of one’s ability. This broad coverage allowed for a variety of sources
of possible encouragement (including supervisors, peers, staff, or patients).
Participants indicated whether, this week at work, "Someone gave me positive
feedback or spoke positively of me to others, someone gave me an opportunity to
stretch my skills, someone allowed me to take charge of a situation, or someone
expressed more confidence in my abilities than | felt inside.”

Presumed helpfulness. We defined presumed helpfulness as the assumption
that the participant would complete extra-role tasks. Again, because physicians
typically hold high organizational status, extra-role work likely involves work other-
wise performed by a lower-status employee (e.g., housekeeping staff). Participants
indicated whether, this week at work, “Someone asked me to do something that
is usually/sometimes another person’s responsibility, or someone assumed that |
would take care of a task thatis usually/sometimes another person’s responsibility.”

Participants were next asked follow-up questions about one of their reported expe-
riences, if any. We followed up on only one report (randomly selected) to limit survey
completion time and to reduce panel conditioning factors that might discourage
reporting of workplace experiences. Follow-up questions asked about event frequency
andvalence(1,"Reallybad,"to 5, "Really good") and about the main instigating person
involved-namely their gender, age, and role (attending, resident/fellow, staff member,
patient, patient's friend/family member, or someone else). Finally, participants were
asked to describe the experience in an open-ended text box.

The MBI was originally developed with three factors; however, this structure is the subject of
some debate (131). The original emotional exhaustion and cynicism factors, generally highly
correlated (132), are frequently described as the conceptual “core of burnout” (133), and are
contrasted with professional efficacy. Recent work indicates that either the original three-factor
solution or a two-factor solution differentiating burnout (emotional exhaustion and cynicism)
from professional efficacy are acceptable (134). Because we did not have a priori theorizing
differentiating emotional exhaustion from cynicism, we adopted the two-factor solution for
parsimony. Results using the three-factor solution do not differ (S/ Appendix).
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Burnout and professional efficacy (intake and conclusion). Burnout and
professional efficacy were captured as subscales of the Maslach Burnout
Inventory-Human Services (128). Burnout is a feeling that one lacks the energy,
motivation, and compassion to do one's job (14 items, e.g., "l feel burned out
from my work," “I've become more callous toward people since | took this job,”
Wpiake = 0.906, onciusion = 0.924), whereas professional efficacy is a sense of
workplace competence, efficacy, and impact (eight items, e.g., “I feel I'm posi-
tively influencing other people’s lives through my work," “I deal very effectively
with the problems of my;)atients,” Wpiake = 0-853, conatusion = 0-862). All items
used a 1to 7 Likert scale”.

Career intention variables (intake and conclusion). Certainty about a medical
career, certainty about a surgical career, and pursuit of academia after training
were examined as career intention variables. Certainty about a medical career was
measured with two items ("l am confident that medicine is the right profession for
me," "l sometimes have doubts about whether I should be a physician,” o1 =
0.754, otconausion = 0-690). Certainty about a surgical career was also measured
with two items ("l have chosen the right specialty/subspecialty for me,” "l am
sometimes doubtful that my choice of specialty/subspecialty is the right one,”
Wpiake = 0805, Oteonaiusion = 0-789). All items used a five-point Likert scale. The
second item on both scales was reverse-scored.

For pursuit of academia, participants were asked about their plans after train-
ing. Fellowship (further training in a subspecialty and research), academic faculty,
or research were coded as 1, whereas private practice, industry, sabbatical, and
something else were coded as 0.

Data, Materials, and Software Availability. Anonymized Survey data
have been deposited in Open Science Framework (https://osf.io/jv24k/?view_
only=444625b73c8640278c75h30106edf68a) (129).
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