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Keywords: Research has suggested that women, unlike men, do not experience increased anxiety in response to gender
Anxiety stereotypicality threats. That research, however, has not considered the domain of gender stereotypes in which
App?a}‘a.nce women might be most invested: physical appearance. The present work examines US cisgender women's re-
FMe;éE;?;zy sponses to (bogus) feedback about the femininity of their appearance, which allegedly came from an algorithmic
Self-esteem analysis of a photograph or video of their face. Across four experiments (N = 2494), women experienced more

anxiety (Studies 1a, 1c, and 2) and lower self-esteem (Studies 1c and 2) in response to feedback indicating that
their appearance was less feminine than average (i.e., threats) than feedback indicating that their appearance
was more feminine than average (i.e., affirmations). Feedback on the femininity of women's appearance, but not
personality (Study 2), had an effect on anxiety and self-esteem even when physical attractiveness was affirmed
(in the case of anxiety; Study 1a) and when controlling for self-perceived physical attractiveness (in the case of
anxiety and self-esteem; Studies la, 1c, and 2). Cisgender men, unlike women, experienced increased anx-
iety—but not reduced self-esteem—in response to masculinity threats across the domains of appearance and
personality, though this effect was stronger for appearance (Study 2). A discrepancy between the bogus feedback
one received and beliefs about oneself mediated the effects of feedback on anxiety and self-esteem, for women,
and on anxiety, for men (Study 2). These results highlight the need to center physical appearance in research on
gender stereotyping and its consequences.

“Look like a lady; act like a man; work like a dog.” This was the final
message of a 1990 Fortune magazine piece on how gender discrimination
has impeded women's ascent up the corporate ladder (Fierman, 1990).
In recent decades, books and articles have advised women to engage in
traditionally masculine behaviors to succeed (e.g., Sandberg, 2013;
Teague Moreno, 2019), and indeed, women are increasingly partici-
pating in traditionally masculine activities (Haines, Deaux, & Lofaro,
2016), pursuing degrees in traditionally masculine fields (Haines et al.,
2016), and self-identifying with stereotypically masculine traits

* This paper has been recommended for acceptance by Dr. Joris Lammers
* Corresponding author.

(Donnelly & Twenge, 2017), which are generally highly valued (Cejka &
Eagly, 1999; Feinman, 1981; Rudman & Glick, 1999). Women are also
decreasingly self-identifying with stereotypically feminine traits (Don-
nelly & Twenge, 2017). Furthermore, there is some evidence that as-
sociations between women and traditionally feminine personality traits
weakened over the course of the 20th century (Bhatia & Bhatia, 2020;
but see Eagly, Nater, Miller, Kaufmann, & Sczesny, 2020). Perhaps as a
consequence of the high status of masculine personality traits and the
increasing acceptance of these traits in women, whereas men, on
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average, have been shown to experience anxiety and discomfort in
response to threats to their psychological gender stereotypicality (i.e.,
information suggesting that psychologically they are gender counter-
stereotypicalz), women, on average, have not (Steiner, Vescio, & Adams
Jr, 2022; Vandello, Bosson, Cohen, Burnaford, & Weaver, 2008; Vescio,
Schermerhorn, Gallegos, & Laubach, 2021). Additionally, although both
men and women have been shown to experience reduced explicit self-
esteem and increased fear of backlash after succeeding on a cross-sex-
typed test, as compared to a sex-typed test, these effects have been
stronger and more reliable for men than they have been for women
(Rudman, Dohn, & Fairchild, 2007; Rudman & Fairchild, 2004). Simi-
larly, although both men and women have been shown to experience
anger after scoring like a gender outgroup member, as compared to a
gender ingroup member, on a gender-knowledge test, this effect has also
been stronger for men than for women (Steiner et al., 2022).

Gender stereotypes, however, comprise a range of qualities,
including not only psychological but also physical characteristics, as
reflected in Fortune's guidance to “look like a lady.” The current research
aimed to examine women's psychological responses to threats to their
gender stereotypicality within the domain of physical appearance and,
in doing so, to broaden the scope of inquiries into the consequences of
gender stereotypes, to interrogate the prevailing understanding of
gender stereotypicality threats as primarily affecting men, and to shed
light on a possible underexamined contributor to negative psychological
outcomes in women.

Research exploring femininity threats in women and masculinity
threats in men has typically focused on threats to their psychological
femininity and masculinity, respectively. Specifically, these studies have
provided women and men with false feedback about their “gender
identity” (defined to participants as their “psychological masculinity or
femininity;” J. Vandello, personal communication, January 24, 2017) or
simply their performance on a “gender knowledge test” (e.g., Rudman
et al., 2007; Rudman & Fairchild, 2004; Vandello et al., 2008; Vescio
et al., 2021). They have found that threats to psychological femininity in
women are less consequential than threats to psychological masculinity
in men—and that psychological femininity threats often have no sig-
nificant effects on women.

These disparate findings for women and men have shaped the
research agenda for the field of social psychology, such that studies of
masculinity threat have surged in recent years, whereas studies of
femininity threat have stagnated. Threats to the femininity and mascu-
linity of women's and men's physical appearances, however, have, to our
knowledge, yet to be explored. There are several reasons to believe that
appearance-related gender stereotypes would be particularly salient for
women and that women would find threats to the gender stereo-
typicality of their physical appearance uniquely anxiety-provoking.

2 We use the term “counter-stereotypicality,” rather than “non-stereo-
typicality,” to refer to characteristics that sit in opposition to those expected of
members of a social group. A person can be “non-stereotypical” by virtue of
lacking characteristics that are expected of members of one's social group or
possessing characteristics that sit in opposition to those that are expected.
“Counter-stereotypicality” refers solely to the latter. Within the context of
gender, which is generally viewed as highly bipolar (with femininity on one end
and masculinity on the other; Biernat, 1991), “counter-stereotypicality” refers
to femininity in men and masculinity in women. Precedent for drawing a
distinction between “non-stereotypicality” and “counter-stereotypicality” can
be found in early gender research that distinguished between “cross-typed” (i.
e., counter-stereotypical) individuals and “undifferentiated” (i.e., non-
stereotypical but not counter-stereotypical) individuals (Bem, 1981).
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Physical appearance is often understood to be not merely an
important component of the female gender role’ but indeed its very
essence—with society positioning women as objects to be seen and
defining them by their body, face, or “to-be-looked-at-ness” (Chrisler &
Johnston-Robledo, 2018, pp. 3-4; Mulvey, 1999, p. 837). When people
hear someone say that another person is or is not a “real woman,” they
tend to believe the speaker is referring to something about that person's
physical appearance (Colontonio, 2016). Additionally, when women are
asked to complete the open-ended sentence, “As a woman,” they
mention physical appearances more than any other aspect of their ex-
periences (other than gender-based discrimination, which is mentioned
at comparable rates; Shea et al., 2014). The societal focus on women's
bodies and appearances is so pervasive that women often come to
internalize the “gaze” of others, or self-objectify, focusing more on how
they look than how they feel (McKinley & Hyde, 1996; Felig et al., 2022;
Fredrickson & Roberts, 1997). Women report higher levels of body
monitoring or “surveillance” than men do (Frederick, Forbes, Grigorian,
& Jarcho, 2007). Additionally, women recall recent autobiographical
events, more so than men do, from a third person, rather than a
first-person, visual perspective (Huebner & Fredrickson, 1999).
Although research on self-objectification and appearance surveillance
has tended to focus on the extent to which women monitor their bodies,
recent work has suggested that women may be particularly prone to
monitoring their faces, as well (Fauville, Luo, Muller Queiroz, Bailenson,
& Hancock, 2021), and may be particularly concerned and dissatisfied
with not only their bodies (Calogero & Thompson, 2010) but also their
facial appearances (Frederick, Reynolds, Barrera, & Murray, 2022;
Ratan, Miller, & Bailenson, 2022).

If looks constitute the essence of one's social role, then looking a
certain way—the way women “should” look (i.e., feminine)—is essential
to fulfilling that role. Indeed, when people consider whether a woman is
feminine overall, physical appearance is the domain that is most salient
to them (Aube, Norcliffe, & Koestner, 1995; Spence & Sawin, 1985; but
see Helgeson, 1994). Furthermore, in visual sex categorization tasks,
only highly feminized faces and bodies are consistently categorized as
female (e.g., Armann & Biilthoff, 2012; Davidenko, 2007; Johnson, lida,
& Tassinary, 2012), suggesting that women, more so than men, must
appear highly gender stereotypical to be categorized accurately. Finally,
masculine-looking women, compared to feminine-looking women,
masculine-looking men, and feminine-looking men, are described in
overwhelmingly negative terms (Sutherland, Young, Mootz, & Old-
meadow, 2015), suggesting that women must look sufficiently feminine
to be judged positively.

Likely as a consequence of the value placed on physical femininity in
women, even though behaving in a more counter-stereotypical manner
has become increasingly (albeit not yet completely) normative for
women in recent decades, the same has arguably not been true for
physical counter-stereotypicality. Historically, physical appearance has
had a major influence on how women are judged (Burton, Netemeyer, &
Lichtenstein, 1995), and this standard remains prominent today Fairy-
godboss, n.d; Girlguiding, 2013; Univia, 2019). The physical appear-
ances of women in fields as disparate as sports and politics remain highly
scrutinized, and women who have a more masculine physical appear-
ance are not only perceived as unattractive but are also criticized,
mocked, and censured because they are deemed inadequately physically
feminine by virtue of their muscularity, facial or body hair, or clothing
(Chalabi, 2017; Clemente, 2016; Jespersen v. Harrah's Operating Co,
2006; Kendall, 2015).

3 Many scholars (e.g., Chrisler, 2013; Parent & Moradi, 2010) use the term
“feminine gender role,” rather than “female gender role,” to refer to the
collection of expectations people hold of women. These terms are often used
interchangeably (e.g., Gillespie & Eisler, 1992). Here, we use “female gender
role” because it is most consistent with the terminology used in the literature on
precarious manhood (e.g., Vandello & Bosson, 2013).
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The pervasiveness of grooming among women and the specific types
of grooming that women tend to engage in provide evidence that women
are, indeed, invested in appearing physically feminine and therefore that
threats to their physical femininity would likely induce anxiety.
Women's grooming constitutes not only “beauty work” (Kwan &
Trautner, 2009)—that is, labor intended to enhance physical attracti-
veness—but also femininity work (Chrisler, 2013)—that is, labor
intended to enhance physical femininity. Facial characteristics that are
generally considered attractive in women—including high contrast be-
tween features and skin, smooth skin, and a lack of facial hair—are also
more common in women than men (Rhodes, 2006; Rhodes, Hickford, &
Jeffery, 2000; Russell, 2009). Thus, when women remove facial hair and
apply lipstick and eye makeup, they enhance their physical femininity.
And indeed, the majority of women regularly use cosmetics, skin care
products, and hair styling products, and up to 96% engage in some form
of body hair removal (Harris Poll, 2014; Tiggemann & Hodgson, 2008;
Toerien, Wilkinson, & Choi, 2005). Given that physical appearance
constitutes a key (if not the key) facet of femininity and womanhood,
that having a highly feminine appearance is required for categorization
as female, and that women invest heavily in femininity work, threats to
physical femininity might provoke anxiety in women even if threats to
psychological femininity do not. Specifically, by functioning as accep-
tance threats—that is, social identity threats that make women feel that
they are atypical members of their gender group (Branscombe, Ellemers,
Spears, & Doosje, 1999; Scaptura & Boyle, 2020) or, in other words,
members who are not fulfilling their role—physical femininity threats
might serve as threats to women's senses of self and therefore produce
psychological distress.

1. The current research

The main goal of the current research was to determine whether
women experience greater anxiety in response to threats to the femi-
ninity of their physical appearances than affirmations of the femininity
of their physical appearances. We focused specifically on cisgender
women (i.e., women who were assigned to the female sex at birth)
because transgender individuals' experiences with identity denial (in the
form of misgendering) are so common and potentially detrimental to
psychological wellbeing (Galupo, Pulice-Farrow, & Lindley, 2020;
McLemore, 2018) that we did not believe including transgender women
in the current studies, which involve threatening participants' physical
femininity, could be ethically justified. For ease of communication, we
frequently use the terms “women” and (in Study 2) “men” in this
manuscript. Readers should keep in mind, however, that our samples
consisted solely of cisgender women and (in Study 2) cisgender men in
the US.

Given past work on the effects of gender stereotypicality threats on
self-esteem (Rudman et al., 2007; Rudman & Fairchild, 2004), we were
also interested in whether women experience lower self-esteem in
response to threats to the femininity of their physical appearances than
affirmations of the femininity of their physical appearances. State anx-
iety and state self-esteem are moderately to highly negatively correlated
(Besser, Flett, Hewitt, & Guez, 2008; Heatherton & Polivy, 1991), and
the same situations can threaten both (Spielberger, 1972, p. 490). They
are conceptually distinct, however, with the former representing an
emotional response to a stimulus and the latter representing an attitude
toward the self (Beck, Emery, & Greenberg, 2005, p. 9; Rosenberg,
1962).

The current research also had three additional objectives. The first
was to determine whether physical femininity threats can operate
independently from physical attractiveness threats—that is, whether
women find physical femininity threats anxiety-provoking even when
their physical attractiveness (which is typically confounded with phys-
ical femininity) has been affirmed and even when statistically control-
ling for self-perceived physical attractiveness. The second, which we
pursued in Study 2, was to understand whether men, too, experience
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anxiety in response to threats to the masculinity of their appearances.
The third was to determine whether the sense that one's identity or sense
of self is being denied (Cheryan & Monin, 2005) could help to explain
the predicted effect of physical femininity threats on anxiety and
potentially self-esteem among women. By examining women's responses
to physical femininity threats (and, in the final study, men's responses to
physical masculinity threats), we aimed to shed light on potentially
harmful consequences of gender stereotypes within the domain of
physical appearance.

2. Studies 1a, 1b, and 1c

The primary purpose of Studies 1a-c was to determine whether cis-
gender women experience more anxiety following feedback indicating
that they are less physically feminine than average than feedback indi-
cating that they are more physically feminine than average. Study 1a
tested this question. Study 1b sought to assess the robustness of this
effect with a slightly different experimental set-up. Study 1c sought to
reconcile the inconsistent results of Studies 1a and 1b.

A secondary goal of these studies was to determine whether the
predicted effect of physical femininity feedback on state anxiety was the
result of women interpreting threats to their physical femininity as
threats to their physical attractiveness. For women, physical femininity
is considered a key component of—and thus highly predictive of—-
physical attractiveness (Rhodes, 2006; Rhodes et al., 2000), and phys-
ical attractiveness constitutes a gender-intensified prescriptive
stereotype for women—that is, a characteristic that is valued in mem-
bers of both major gender groups but in members of one gender group in
particular (Parker, Horowitz, & Stepler, 2017; Prentice & Carranza,
2002). Furthermore, a large majority of women in the U.S., but only a
minority of men, report that they face intense pressure to appear
physically attractive (Parker et al., 2017). Thus, it is theoretically
possible that women would experience anxiety in response to feedback
indicating that they are less physically feminine than average because
they would interpret this feedback as indicating that they are less
physically attractive than average and would find the latter anxiety-
provoking. However, given that in addition to attractiveness, gender
conformity per se is heavily prescribed (e.g., Rudman, 1998) and gender
nonconformity censured (Rudman, Moss-Racusin, Glick, & Phelan,
2012), we did not expect that to be the case. Rather, we expected
physical femininity threats to be anxiety-provoking for women inde-
pendent of any threats to attractiveness that they might be thought to
represent.

We also sought to explore the possibility that women would expe-
rience not only anxiety but also reduced self-esteem in response to
threats to their physical femininity, as compared to affirmations of their
physical femininity. In past research, men have experienced lower levels
of explicit self-esteem after succeeding in a gender counter-
stereotypical, as compared to a gender stereotypical, domain (Rudman
et al., 2007). Additionally, threats to physical femininity could be
interpreted as threats to identity —that is, not solely as information that
one is not feminine in a very particular way (in terms of their looks) but
that they are not feminine or even female on the inside, at their core.
And past work has suggested that identity invalidation (i.e., rejection of
one's membership in a group of which one considers oneself a part;
Cheryan & Monin, 2005) may produce reductions in self-esteem (Garr-
Schultz & Gardner, 2019; Townsend, Markus, & Bergsieker, 2009).
Thus, we examined whether women who were told that their physical
appearance was less feminine than average would experience lower
levels of state self-esteem than women who were told their physical
appearance was more feminine than average.

2.1. Method

Hypotheses, methods, and analyses for Studies 1b and 1c were pre-
registered. Preregistrations, data, and analytic code for all studies are
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available at https://osf.io/mh7rb/?view_only=0966da2e71074
be3b523b2492ff10162. All measures, manipulations, and exclusions
are disclosed in the manuscript or Supplementary Materials. Data were
analyzed in SPSS.

2.1.1. Participants and design

Participants were recruited online via Amazon's Mechanical Turk
(MTurk, Study 1a) and Prolific Academic (Studies 1b and 1c). Partici-
pants in Study 1a were paid $1.00, and participants in Studies 1b and 1c,
which were longer, were paid $1.84.

Physical femininity feedback served as the key independent variable
across these studies. In all three studies, some participants were told that
their facial appearance was more feminine than average (affirmation)
and other were told that their facial appearance was less feminine than
average (threat). Studies 1a and 1b also included a control condition, in
which participants received no information about their facial femi-
ninity. Additionally, Studies 1a and 1b included a physical attractive-
ness feedback manipulation, through which participants were told that
their facial appearance was more attractive than average (affirmation)
or received no information about their facial attractiveness (control). In
Study 1c, participants were randomly assigned to see or not see a list of
physical features that supposedly determine whether someone's facial
appearance is feminine or masculine. (In Study 1a, all participants saw
these lists of features, along with a list of features said to determine
when someone's facial appearance is attractive; in Study 1b, no partic-
ipants saw these lists.)

We powered Studies 1a and 1b it to detect an effect of f = 0.2, which
is the average effect size for social psychology studies (Faul, Erdfelder,
Lang, & Buchner, 2007; Richard, Bond, & Stokes-Zoota, 2003). An a
priori power analysis (G*Power 3.1; Faul et al., 2007) indicated that to
detect an interaction between physical femininity feedback and physical
attractiveness feedback with 80% power and o of 0.05, a sample of 244
participants would be needed. Based on previous studies with MTurk
samples, we estimated that 15% of participants in Study 1a would fail
the attention checks and recruited 289 participants. An additional nine
participants ended up completing the study for a total of 296. We ended
up needing to exclude 27% of participants from Study 1a, so we esti-
mated that 334 participants would need to be recruited for Study 1b. An
additional seven participants ended up completing Study 1b for a total of
341. In Study 1lc, we sought to determine whether excluding de-
scriptions of facial characteristics that make someone appear feminine
or masculine would “knock out” the predicted effect of physical femi-
ninity feedback. Therefore we powered Study 1c to detect an effect half
the size of the main effect observed in Study la (Ledgerwood, 2019,
2020).* An a priori power analysis (Faul et al., 2007) indicated that a
sample of N = 404 would be needed to detect this interaction with 80%
power and a of 0.05. We anticipated that 20% of recruited participants
would be ineligible, fail an attention check, and/or not upload a valid
photograph. (Because participants in this study were only given one type
of feedback, we anticipated that fewer would be excluded for failing the
attention check than in Studies 1a and 1b). Therefore, we recruited 505
participants.

After excluding participants who were not cisgender women (i.e.,
who did not identify as female and/or who were not assigned to the
female sex at birth),” did not upload valid photographs, failed one or

4 This power analysis was based on an effect size obtained through a pre-
liminary analysis of Study 1a data, which focused on four of the six items in the
state anxiety measure and which was completed before the data were fully
cleaned (f = 0.28), rather than final analyses (f = 0.21).

5 In all studies, participants were asked to report the sex they were assigned
at birth, on their original birth certificate, and their gender identity. All
transgender, nonbinary, agender, and gender diverse individuals who enrolled
in these studies (n = 24 across studies) were excluded prior to participation but
paid as though they had participated.
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more attention checks, indicated that they intended some of their re-
sponses as jokes, and/or, in Studies 1b and 1c, clearly believed that the
feedback they received was not produced by image analysis software, we
were left with sample sizes of 216 for Study 1a, 246 for Study 1b, and
458 for Study 1c. Participant demographic characteristics are reported
in Table 1. Sensitivity power analyses (G*Power 3.1; Faul et al., 2007)
indicated that we were powered to detect two-way interactions with
effect sizes of f = 0.21 (Study 1a), f = 0.20 (Study 1b), and f = 0.13
(Study 1c) with 80% power and o = 0.05. In other words, we were not
powered to detect interactive effects with effect sizes smaller than f =
0.21, f = 0.20, and f = 0.13, respectively.

2.1.2. Procedure
After reading the consent form, answering a series of question to

Table 1
Participant demographics.
Study 1a Study 1b Study 1c Study 2
No. (%)
Gender
Female 216 246 458 822
(100.00%) (100.00%) (100.00%) (52.22%)
752
Mals .00% .00% .00%
ale 0 (0.00%) 0 (0.00%) 0 (0.00%) (47.78%)

Race / ethnicity

Black or African 15(6.04%) 23 (9.35%) 43 (9.30%) .20

American (8.01%)
88
i 0, 0, 0,
East Asian 3 (1.39%) 10 (4.07%) 20 (4.37%) (5.59%)
112
i i 1 0, 0, 0,
Hispanic or Latino/a 5 (2.31%) 10 (4.07%) 21 (4.59%) 7.12%)
Middle Eastern or 11
0, 0, 0,
Arab American 0 (0.00%) 0 (0.00%) 1(0.22%) (0.70%)
Native American or
. 0 (0.00%) 1 (0.41%) 1 (0.22%) 3 (0.19%)
Alaska Native
Native Hawaiian or 4 4 4600)  0(0.00%)  0(0.00%) 2 (0.13%)
Pacific Islander
52
i 0, 0 0,
South Asian 0 (0.00%) 2 (0.81%) 7 (1.53%) (3.30%)

White, Caucasian
(included in 1a, 1b), 175 180 333 1068

or European American (81.02%) (73.17%) (72.71%) (67.85%)
(included in 1c, 2)
Other race/ethnicity * 1 (0.46%) 1 (0.41%) 5 (1.09%) 7 (0.44%)
105
i i i 0, 0, 0,
Multiracial/ethnic 16 (7.41%) 19 (7.72%) 27 (5.90%) (6.67%)
Sexual orientation
Straight / 186 178 326 1211
heterosexual (86.11%) (72.36%) (71.18%) (76.94%)
Gay / lesbian / 4(185%)  12(488%) 19 (415%)
homosexual O et I (4.64%)
Bisexual 22 49 94 234
(10.19%) (19.92%) (20.52%) (14.87%)
24
0, 0 0,
Unsure 2 (0.93%) 2 (0.81%) 8 (1.75%) (1.52%)
Other sexual 32
0, { 0,
orientation ” 2 (0.93%) 5 (2.03%) 11 (2.40%) (2.03%)
37.13 33.37 33.43 31.08
Age M (SD)] (11.96) 11.16) 11.70) (11.00)

@ For a breakdown of participants whose race/ethnicity did not fall into one of
the above categories, see Supplementary Materials.

b For a breakdown of participants whose sexual orientation did not fall into
one of the above categories, see Supplementary Materials.

confirm that they had carefully read the form, and agreeing to partici-
pate, participants were instructed to upload a photograph of themselves
and then center it with crosshairs in the middle. (Participants were
shown an image demonstrating how they should center the
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photograph.)® After uploading the photograph, they were told that their
photograph was being analyzed by image analysis software, about
which they were given information (see Supplementary Materials for
study materials). Participants in all studies were told that the software
uses a neural network to assess the masculinity/femininity of one's facial
appearance, compared to the appearances of others in one's gender and
age group. In Studies 1a and 1b, they were also told that the software
assesses the attractiveness of one's facial appearance, also compared to
the appearances of others in one's gender and age group.

In Study 1a, we provided participants with lists of the facial features
that allegedly play the greatest role in determining the perceived mas-
culinity/femininity of one's appearance. These features were taken from
research on sex differences in facial appearances (Johnson et al., 2012;
Rhodes, 2006). Participants were also provided with lists of the facial
features that allegedly play the greatest role in determining the
perceived attractiveness of one's appearance. These features were taken
from research on physical attractiveness (Abu Arqoub & Al-Khateeb,
2011; Bashour, 2006; Fink, Neave, Manning, & Grammer, 2006; John-
ston et al., 2005; Little, Jones, & Debruine, 2011; Trujillo, Jankowitsch,
& Langlois, 2014). Because we aimed to tease apart the effects of
femininity feedback and attractiveness feedback, we omitted physically
feminine features from the list of physically attractive features and
instead focused on features that are not overtly gendered.

In Study 1b, participants did not see any lists of features, and in Study
1c, they were randomly assigned to see or not see the list of features said
to play the greatest role in determining the perceived masculinity/
femininity of one's facial appearance.

In all three studies, participants were then presented with the “re-
sults” of the software's analysis of their photograph (see Supplementary
Materials for study materials). They were randomly assigned to the
physical femininity affirmation condition (in which they were told their
appearance was “more feminine than 73% of females in [their] age
group”7), the physical femininity threat condition (in which they were
told their appearance was “less feminine than 73% of females in [their]
age group”), or, in Studies 1a and 1b, the physical femininity control
condition (in which they were told that an error had occurred and their
physical femininity could not be analyzed). These results were modified
from those used by Vandello et al. (2008).

In Studies 1a and 1b, participants were also randomly assigned to the
physical attractiveness affirmation condition (in which they were told
their appearance was “more attractive than 85% of females in [their]
age group”) or the physical attractiveness control condition (in which
they were told that an error had occurred and their physical attrac-
tiveness could not be analyzed).

After reviewing their results, participants were instructed to com-
plete measures of state anxiety (primary dependent variable in all three
studies), state self-esteem (exploratory dependent variable in Studies 1b
and 1c), and self-perceived attractiveness (manipulation check in
Studies 1a and 1b and covariate in all three studies), as well as a
manipulation check. Participants also completed other exploratory
measures, which are described in the Supplementary Materials. Addi-
tionally, participants reported demographic information (see Table 1)
and completed an attention check. All measures were completed after
the manipulation.

In Study 1a, we asked participants whether they thought the results

® Three, 21, and nine participants in Studies la, 1b, and 1c, respectively,
spontaneously reported a potential issue with their photograph or the photo
uploading process (e.g., they had uploaded a rotated photograph or their
photograph was rotated after they uploaded it). We re-ran our primary analyses
with these participants excluded, and the results did not change.

7 We used the terms “female” (and “male,” in Study 2) rather than “woman”
(and “man”) in our study materials to be inclusive of both participants who
identified as “women” (and “men”) and those who identified as “girls” (and
“boys” or “guys”) (Chrisler, 2013).
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they had received were accurate and legitimate. Because we later real-
ized that these were leading questions, we did not use responses to these
questions as a basis for exclusion. In Studies 1b and 1c, we probed for
participant suspicion using a series of questions that asked them to
describe their thoughts, feelings, and/or reservations about the results
they had received, as well as to report what they thought the study was
testing and any additional comments they had. Responses to these
questions were coded for suspicion by two coders using the following
coding scheme: 0 = no indication of suspicion; 1 = participant suspects
that the feedback might not have been produced by image analysis
software and/or there is some indication that the participant is suspi-
cious; 2 = participant seems certain that the feedback was not produced
by image analysis software. A two-way random effects model indicated
high inter-rater reliability (Study 1b intraclass correlation coefficient
[ICC] = 0.87, 95% CI [0.84, 0.90]; Study 1c ICC = 0.85, 95% CI [0.82,
0.87]). Participants were excluded if both coders rated their suspicion
level as 2.

Studies 1b and 1c also included a series of “beta testing” questions
about the software, which were intended to bolster the credibility of the
manipulation.

After completing the study, participants read a debriefing form and
answered a series of questions to confirm that they had carefully read
and understood the form. Finally, they completed a self-affirmation in-
duction exercise (Cohen, Garcia, Apfel, & Master, 2006) to help them
psychologically recover from potential threats to their positive sense of
self.

2.1.3. Measures

Correlations among all measured variables are presented as Sup-
plementary Materials.

State anxiety (Studies 1a-1c). Participants completed the 6-item short
form version of the State-Trait Anxiety Inventory (Marteau & Bekker,
1992), in which they were asked to indicate, on a 4-point scale (1 = Not
at all, 2 = Somewhat, 3 = Moderately, 4 = Very much), the extent to which
each of six statements, including “I feel calm” (R) and “I am worried,”
represented how they felt at the moment. This scale demonstrated high
internal reliability (Study 1a: o = 0.87; Study 1b: a = 0.86; Study 1c: o« =
0.89).

State self-esteem (Studies 1b and 1c). Participants rated their agree-
ment with 10 statements taken and modified from the State Self-Esteem
Scale (Heatherton & Polivy, 1991) on a scale of 1 (Not at all) to 5
(Extremely). Statements included “I feel confident” and “I am worried
about how I am regarded” (R). This scale demonstrated high internal
reliability (Study 1b: a = 0.94; Study 1c: a = 0.94). State self-esteem was
highly correlated with state anxiety in Study 1b, r(244) = —0.59, p <
.001, and 1c, r(456) = —0.65, p < .001.

Self-perceived physical attractiveness (Studies la-1c). Self-perceived
physical attractiveness was measured using a single-item, 7-point mea-
sure. Participants rated their physical attractiveness on a scale ranging
from “I am not very physically attractive” to “I am very physically attrac-
tive” (Wade, 2000).% We also measured self-perceived sexual attrac-
tiveness and attractiveness of personality for exploratory purposes (see
Supplementary Materials).

Self-perceived physical femininity (Studies la-1c). We assessed the
effectiveness of the physical femininity manipulation by asking partic-
ipants to rate the femininity of their physical appearance, compared to
the average female in their age group, on a 7-point scale ranging from
“Much less feminine” to “Much more feminine.”

8 In Study 1a, participants also completed the Self-Perceived Sexual Attrac-
tiveness scale (SPSA; Amos & McCabe, 2015). This measure was included solely
for use in an undergraduate senior thesis and therefore was not analyzed for the
current manuscript.
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2.2. Results

2.2.1. Manipulation check: Self-perceived physical femininity

As intended, there was a main effect of physical femininity feedback
on self-perceived physical femininity in all three studies, such that
participants in the threat condition perceived themselves as less physi-
cally feminine than participants in the affirmation condition. In Studies
la and 1b, which included a control condition, self-perceived physical
femininity among participants in the control condition fell
between—and differed from—self-perceived physical femininity in the
two experimental conditions (affirmation and threat). There was no
effect of physical attractiveness feedback on self-perceived physical
femininity in either of the studies in which this feedback was given
(Studies 1a and 1b). (Detailed results are included as Supplementary
Materials.)

2.2.2. Manipulation check: Self-perceived physical attractiveness

Unexpectedly, there were no significant effects of physical attrac-
tiveness feedback on self-perceived physical attractiveness in either of
the studies in which this feedback was given (Studies 1a or 1b), though
in Study 1a, the results were trending in the expected direction, with
participants in the affirmation condition perceiving themselves as
somewhat more physically attractive than participants in the control
condition. There were also no effects of physical femininity feedback on
self-perceived physical attractiveness in Studies 1a, 1b, or 1c. (Detailed
results are included as Supplementary Materials.)

Self-perceived physical femininity and self-perceived physical
attractiveness were moderately to highly correlated, r(214) = 0.33,p <
.001 (Study 1a), r(244) = 0.42, p < .001 (Study 1b), r(456) = 0.34, p <
.001 (Study 1c).

2.2.3. Primary analyses: State anxiety

We ran a series of between-subjects analyses of variance (ANOVAs)
with physical femininity feedback as an independent variable for all
three studies, physical attractiveness feedback as an independent vari-
able for the studies in which this feedback was given (Studies 1a and 1b),
lists of physical features as an independent variable for the study in
which this was manipulated (Study 1c), and state anxiety as the
dependent variable for all three studies.

As predicted, there was a medium-size effect of physical femininity
feedback on state anxiety in Study la, F(2,210) = 4.68, p = .010, f =
0.21, and Study 1c, F(1, 454) = 20.52, p < .001, f = 0.21, such that
participants in the threat condition (Study la: M = 1.91, SD = 0.67;
Study 1c: M = 2.06, SD = 0.72) reported higher levels of state anxiety
than participants in the affirmation condition (1a: M = 1.60, SD = 0.61;
Tukey's HSD p = .006; 1c: M = 1.77, SD = 0.67) (see Table 2 for means
from all studies; see Fig. 1 for a visual representation of state anxiety in
the physical femininity threat and affirmation conditions in all studies).
In Study 1la, there was no difference in levels of state anxiety between
participants in the threat condition and those in the control condition

Table 2
Effects of Feedback about Physical Appearance on State Anxiety.
Threat Affirmation Control
M (SD) M (SD) M (SD)
Study 1a
Women 1.91 (0.67)* 1.60 (0.61)° 1.71 (0.59)*
Study 1b
Women 1.87 (0.64)* 1.86 (0.62)* 1.94 (0.65)*
Study 1c
Women 2.06 (0.72) 1.77 (0.67) -
Study 2
Women 2.15 (0.67) 1.83 (0.64) -
Men 1.89 (0.62) 1.67 (0.60) -

Note. Means on the same row that share a superscript (e.g., %) are not signifi-
cantly different from one another.
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(M =1.71, SD = 0.59; Tukey's HSD p = .181) nor between participants in
the control condition and those in the affirmation condition (Tukey's
HSD p = .595). In contrast, in Study 1b, there was no main effect of
physical femininity feedback on state anxiety, F(2, 240) = 0.34, p =
.715, f = 0.05. For more conservative tests of our hypothesis, we re-ran
all three primary analyses as analyses of covariance (ANCOVAs) with
self-perceived physical attractiveness included as a covariate (see Sup-
plementary Materials). This did not meaningfully change the results.’

In Study 1la, there was no effect of physical attractiveness feedback
on state anxiety, F(1,210) = 2.67, p = .104, f = 0.11, nor an interactive
effect of physical femininity feedback and physical attractiveness feed-
back on state anxiety, F(2, 210) = 0.09, p = .915, f = 0.03. Because we
sought to determine whether physical femininity threats produced
anxiety even in the presence of affirmations of physical attractiveness,
we broke down the data by physical attractiveness feedback condition.
We found that participants whose physical femininity was threatened
reported significantly higher levels of state anxiety than those whose
physical femininity was affirmed within both the physical attractiveness
control condition (M = 1.98, SD = 0.73 vs. M = 1.65, SD = 0.70; t(79) =
—2.03, p = .046, d = 0.45) and the physical attractiveness affirmation
condition (M = 1.83, SD = 0.58 vs. M = 1.56, SD = 0.54; t(81) = —2.20,
p =.030, d = 0.49).

In Study 1b, in contrast, there was a main effect of physical attrac-
tiveness feedback on state anxiety, F(1, 240) = 8.32, p = .004, f = 0.18,
such that participants in the attractiveness control condition (M = 2.00,
SD = 0.63) reported higher levels of state anxiety than participants in
the attractiveness affirmation condition (M = 1.75, SD = 0.60). We
again broke down the data by physical attractiveness feedback condition
and found no effect of physical femininity feedback among participants
in the physical attractiveness control condition, F(2,130) = 1.07, p =
.347, f = 0.13, or participants in the physical attractiveness affirmation
condition, F(2,110) = 0.52, p = .594, f = 0.10. There was no interactive
effect of physical femininity feedback and physical attractiveness feed-
back on state anxiety, F(2, 240) = 1.29, p = .276, f = 0.10.

In Study 1c, in which no physical attractiveness feedback was given,
there was no main effect of listing physical features that supposedly
determine whether someone's facial appearance is feminine or mascu-
line on state anxiety, F(1, 454) = 2.55,p = .111, f = 0.07. There was also
no interactive effect of physical femininity feedback and listing physical
features on state anxiety, F(1, 454) = 0.24, p = .622, f = 0.02. Physical
femininity feedback had a significant effect on state anxiety when the
lists of physical features were present, F(1, 224) = 7.41, p = .007, f =
0.18, and absent, F(1,230) = 13.93,p < .001, f = 0.25.

2.2.4. Exploratory analyses: State self-esteem

We ran 2 x 2 ANOVAs for the studies in which state self-esteem was
measured (Studies 1b and 1c) with physical femininity feedback as an
independent variable and state self-esteem as the dependent variable in
both. For Study 1b, physical attractiveness feedback was the other in-
dependent variable, and for Study 1c, lists of physical features was the
other independent variable.

In Study 1b, there was no main effect of physical femininity feed-
back, F(2, 240) = 0.16, p = .849, f = 0.04, on state self-esteem (see
Table 3 for means; see Fig. 2 for a visual representation of state self-
esteem in the physical femininity threat and affirmation conditions in
all studies). There was also no main effect of physical attractiveness
feedback, F(1, 240) = 3.13, p = .078, f = 0.11, nor an interaction be-
tween physical femininity feedback and physical attractiveness

9 Because the modal state anxiety score in Studies 1a-c was 1, indicating no
anxiety, and the distributions of state anxiety were positively-skewed, we also
transformed state anxiety into a binary variable with 1 = anxiety present and 0
= anxiety absent and ran binary logistic regressions (pre-registered for Studies
1b and 1c) to determine whether physical femininity feedback had an effect on
whether participants reported any state anxiety. See Supplementary Materials.
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Fig. 1. Mean state anxiety scores for women whose physical femininity was threatened and affirmed. Error bars represent 95% confidence intervals.

Table 3
Effects of Feedback about Physical Appearance on State Self-Esteem.
Threat Affirmation Control
M (SD) M (SD) M (SD)
Study 1a
Women - - -
Study 1b
Women 3.48 (0.99)* 3.51 (0.89)* 3.41 (1.03)*
Study 1c
Women 3.26 (1.01) 3.61 (0.92) -
Study 2
Women 3.11 (0.99) 3.56 (0.92) -
Men 3.58 (0.91)? 3.70 (0.93)? -

Note. Means that share a superscript (e.g., ) are not significantly different from
other means on the same row.

feedback, F(2, 240) = 2.52, p = .083, f = 0.14. We also re-ran this
analysis as an ANCOVA, with self-perceived physical attractiveness
included as a covariate (see Supplementary Materials). This did not
meaningfully change the results. In Study 1c, in contrast with Study 1b,
there was a main effect of physical femininity feedback on state self-
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esteem (see Table 3), F(1, 454) = 14.91, p < .001, f = 0.18, such that
participants in the threat condition reported lower levels of state self-
esteem (M = 3.26, SD = 1.01) than participants in the affirmation
condition (M = 3.61, SD = 0.92).

In Study 1c, there was no main effect of listing physical features on
state self-esteem, F(1, 454) = 0.35, p = .552, f = 0.03, nor an interaction
between physical femininity feedback and listing physical features, F(1,
454) = 0.18, p = .669, f = 0.02. For a more conservative analysis, we re-
ran this analysis as an ANCOVA, with self-perceived physical attrac-
tiveness included as a covariate (see Supplementary Materials). Again,
this did not meaningfully change the results.

3. Studies 1a, 1b, & 1c discussion

In two of three studies, we found evidence that cisgender women
experience more anxiety in response to threats to their physical femi-
ninity than affirmations of their physical femininity and that the effect of
physical femininity feedback on anxiety cannot be explained by an
assumption that a threat to one's physical femininity constitutes a threat
to one's physical attractiveness.

In Study 1la, in which participants were given lists of physical
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Fig. 2. Mean state self-esteem scores for women whose physical femininity was threatened and affirmed. Error bars represent 95% confidence intervals.



N.M. Wittlin et al.

features upon which assessments of physical femininity were said to be
based, women whose physical femininity was threatened reported
higher levels of state anxiety than women whose physical femininity was
affirmed. This effect held even when participants were told they were
highly physically attractive and even when controlling for self-perceived
physical attractiveness. Levels of state anxiety among women who
received no feedback on their femininity fell between (but did not
significantly differ from) levels of state anxiety among women in the two
experimental conditions, suggesting that the effect of physical femi-
ninity feedback may have been driven by both women whose physical
femininity was threatened and women whose physical femininity was
affirmed. In other words, affirming feedback and threatening feedback
seemed to move women's levels of state anxiety in opposite directions.

In Study 1b, in which participants were not given lists of physical
features upon which assessments of physical femininity were said to be
based, women whose physical femininity was threatened did not expe-
rience higher levels of state anxiety than those whose physical femi-
ninity was affirmed. Furthermore, physical femininity feedback had no
effect on state self-esteem.

Study 1c sought to reconcile the discrepant results of Studies 1a and
1b by examining whether physical femininity threats only produce
anxiety when women are presented with lists of the facial features that
supposedly play the greatest role in determining assessments of physical
femininity and masculinity and that frame physical masculinity and
femininity as opposites (i.e., as two ends of a single spectrum) and
femininity as the absence of masculinity (as in Study la but not 1b).
Contrary to our prediction, women whose physical femininity was
threatened reported higher levels of state anxiety than those whose
physical femininity was affirmed regardless of whether they saw these
lists of physical features. As in Studies 1a and 1b, physical femininity
feedback did not affect self-perceived physical attractiveness, and as in
Study 1a, the effect of physical femininity feedback on state anxiety held
even when controlling for self-perceived physical attractiveness. Addi-
tionally, in Study 1lc, participants whose physical femininity was
threatened reported lower levels of state self-esteem than those whose
physical femininity was affirmed, even when controlling for self-
perceived physical attractiveness, which was highly predictive of state
self-esteem. Thus, this study provided further evidence that threats to
physical femininity in particular—rather than implied threats to phys-
ical attractiveness—produce anxiety, as well as reduced self-esteem, in
women.

4. Study 2

Studies la-c focused exclusively on women and their responses to
threats to the femininity of their physical appearances. In Study 2, we
expanded our focus to include both women and men and threats to both
physical and psychological gender stereotypicality. In doing so, we
sought to determine (i) whether, among women, increased anxiety and
reduced self-esteem following gender stereotypicality threats are unique
to the domain of physical appearance and (ii) whether increased anxiety
and reduced self-esteem following physical gender stereotypicality
threats are unique to women.

Past research has demonstrated that women do not experience anx-
iety in response to threats to their psychological femininity (Vandello
et al., 2008; Vescio et al., 2021). However, this past work employed a
slightly different paradigm than the one used here and was conducted
with a different sample. Therefore, it was unclear whether within the
same sample of women and with comparable paradigms we would
observe that women indeed experience anxiety—and potentially
reduced self-esteem—in response to threats to their physical but not their
psychological femininity.

Furthermore, although studies have examined men's psychological
and behavioral responses to threats to their psychological masculinity (e.
g., Dahl, Vescio, & Weaver, 2015; Willer, Rogalin, Conlon, & Wojno-
wicz, 2013) and physical strength (Cheryan, Cameron, Katagiri, &
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Monin, 2015), they have not, to our knowledge, examined men's re-
sponses to threats to the masculinity of their physical appearance. Thus, it
is unclear whether men, like women, experience anxiety in response to
feedback indicating that their physical appearance is less gender ste-
reotypical than average. Is increased anxiety following physical gender
stereotypicality threats, relative to affirmations, a phenomenon unique
to women, whose physical appearances are frequently subjected to
commentary and critique (Heith, 2003, p. 126), or is this a phenomenon
experienced by women and men alike?

Some non-experimental evidence suggests that men may, indeed,
experience such anxiety. For example, adolescent boys with high levels
of babyfacedness (which largely overlaps with facial femininity; Din-
nerstein & Weitz, 1994; Friedman & Zebrowitz, 1992) tend to be colder
and more academically competent and to engage in more criminal
behavior than peers with more mature (and thus masculine) facial ap-
pearances (Zebrowitz, Andreoletti, Collins, Lee, & Blumenthal, 1998;
Zebrowitz, Collins, & Dutta, 1998). Behaving in a stereotypically
masculine manner may be a strategy that babyfaced boys and men use to
cope with the anxiety associated with appearing physically feminine.
Additionally, when men's psychological masculinity is threatened, they
have been shown to not only espouse stereotypically masculine attitudes
and behave in a stereotypically masculine manner (Bosson & Vandello,
2011; Glick, Gangl, Gibb, Klumpner, & Weinberg, 2007; Willer et al.,
2013) but also to overestimate their height (Cheryan et al., 2015).
Further, the more anger men experience in response to psychological
masculinity threats, the more masculine they present their faces as in a
self-image task (Steiner et al., 2022). In other words, men seem to
exaggerate their physical masculinity in response to psychological
masculinity threats. Together, these findings suggest that men may,
indeed, be concerned about appearing physically masculine and may
therefore experience anxiety, just as women do, in response to threats to
their gender stereotypicality within the domain of physical appearance.

However, psychological and behavioral masculinity may be more
heavily prescribed for men than physical masculinity is. In a 2017 na-
tionally representative survey of U.S. adults, participants were asked
“what traits society values most in men and women” (Parker et al.,
2017). In reference to women, the plurality of responses (35%) referred
to physical appearance (and attractiveness in particular), whereas in
reference to men, a plurality (33%) referred to honesty and moral-
ity—and only 11% referred to physical appearance. Furthermore,
research on precarious manhood has suggested that whereas woman-
hood is a physical status, manhood is a social status that is only attained
when men behave in a sufficiently masculine manner and take on suf-
ficiently masculine roles—and that can be lost at any moment if men fail
to live up to social expectations (Vandello & Bosson, 2013).

The primary goal of Study 2 was to compare cisgender women's and
men's responses to threats to the gender stereotypicality of their physical
appearances and personalities. We predicted that among women, those
whose physical femininity was threatened would experience higher
levels of state anxiety than those whose physical femininity was affirmed
but that those whose psychological femininity was threatened would not
experience higher levels of state anxiety than those whose psychological
femininity was affirmed. We predicted that among men, those whose
psychological masculinity was threatened would experience higher
levels of state anxiety than those whose psychological masculinity was
affirmed. We also predicted that among men, those whose physical
masculinity was threatened would not experience higher levels of state
anxiety than those whose physical masculinity was affirmed. This latter
prediction was more tentative than the others, however, because, as
described earlier, we also had reason to believe that men might, indeed,
find threats to their physical masculinity anxiety-provoking.

A secondary goal of Study 2 was to explore a possible mediator of the
predicted effects of femininity and masculinity threats on state anxiety
(and potentially state self-esteem). Although across Studies la-c we
found strong evidence that women experience anxiety in response to
physical femininity threats, compared to affirmations, we did not
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explore potential mechanisms underlying this observed effect, and to
our knowledge, past research has not explored mechanisms underlying
the relationship between masculinity threats and anxiety in men. To
fully understand experiences with gender stereotypicality threats and
eventually pave the way for interventions to mitigate the harmful con-
sequences of these threats, it is important to determine why these threats
produce anxiety and possibly reduced self-esteem.

Women and men may experience threats to their femininity and
masculinity, respectively, as threats to their identity, and experiences
with identity invalidation have been linked to increased stress and
anxiety (Albuja, Gaither, Sanchez, Straka, & Cipollina, 2019; Murray,
Neal-Barnett, Demmings, & Stadulis, 2012) and reduced self-esteem
(Garr-Schultz & Gardner, 2019; Townsend et al., 2009). Thus, we
explored felt identity invalidation as a potential mediator of the pre-
dicted relationship between gender stereotypicality threat and state
anxiety and the possible relationship between gender stereotypicality
threat and state self-esteem.

Mediation analysis cannot directly demonstrate that an effect of
gender stereotypicality threat on identity invalidation causes increased
anxiety or reduced self-esteem (MacKinnon, Fairchild, & Fritz, 2007). It
can, however, provide preliminary evidence for felt identity invalidation
as a mechanism underlying the potential effects of gender stereo-
typicality threat on both anxiety and self-esteem. Thus, it is an important
starting point for investigations into the psychological mechanisms by
which gender stereotypicality threats, relative to affirmations, produce
negative psychological consequences.

4.1. Method

Hypotheses, methods, and analyses for this study were preregistered.
All measures, manipulations, and exclusions are disclosed in the
manuscript or Supplementary Materials.

4.1.1. Participants and design

This study utilized a 2 (participant gender: female, male) x 2
(domain: physical appearance, personality) x 2 (feedback: affirmation,
threat) factorial design. Participants were randomly assigned to a
domain and a feedback condition. Participants were recruited through
Prolific and paid $2.28 for their participation.

We predicted a three-way interaction, such that cisgender women
would experience anxiety in response to threats to the femininity of their
physical appearance but not threats to the femininity of their person-
ality, whereas cisgender men would experience anxiety in response to
threats to the masculinity of their personality but not threats to the
masculinity of their physical appearance. In Study 1c, women whose
physical femininity was threatened experienced more anxiety than those
whose physical femininity was affirmed. Therefore, to determine
whether this effect would be eliminated when the domain switched from
physical appearance to personality, we powered our study to detect an
effect half the size of the main effect from Study 1c (Ledgerwood, 2019,
2020).'° A power analysis using G*Power determined that a sample of N
= 938 would be needed to detect this interaction with 80% power. We
expected the opposite result for men—that those whose masculinity
within the domain of personality was threatened would experience more
anxiety than those whose masculinity within the domain of personality
was affirmed but that this effect would be eliminated when the domain
switched from personality to physical appearance. Thus we needed 938
men to detect this interaction with 80% power, for a total sample size of
1876. Based on Study lc, we anticipated that approximately 16% of
recruited participants would be ineligible, fail an attention check, and/

10 This power analysis was based on an effect size obtained through a pre-
liminary analysis of Study 1c data, which focused on four of the six items in the
state anxiety measure and which was completed before the data were fully
cleaned (f = 0.18), rather than final analyses (f = 0.21).
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or not upload a valid video. Therefore, we attempted to enroll 2234
participants.

After excluding responses from participants who had already
participated, as well as participants who were not cisgender women or
men, dropped out before being assigned to a condition, did not upload
valid videos, failed the attention check (which required that they
accurately recall whether they received feedback on their physical
appearance or their personality and whether that feedback indicated
that they were more, less, or as feminine [or masculine] as the average
person in their gender and age group), and/or clearly believed that the
feedback they received was not produced by video analysis software, as
determined by pre-registered criteria, we were left with a sample size of
1574 (see Table 1 for participant demographics). The number of ex-
clusions was high but not unreasonably so given that this was an online
study in which participants were asked to use an embedded video
recorder on their computer. Sensitivity power analyses (G*Power 3.1;
Faul et al., 2007) indicated that we were powered to detect two two-way
interactions (in women and men) with effect sizes of f = 0.10 (with 80%
power and a = 0.05).

4.1.2. Procedure

The procedure was similar to that of Study 1c, with a few changes, all
of which are noted here. In this study, participants were instructed to
record videos, rather than upload photographs, of themselves. Videos
were recorded using an embedded recorder from addpipe.com.

Additionally, because this study sought to compare responses to
feedback about one's gender stereotypicality in two distinct domains,
participants were told that the software uses a neural network to assess
the femininity/masculinity of either one's facial appearance, in the
physical appearance condition, or one's personality, in the personality
condition, compared to others in one's gender and age group. In the
physical appearance condition, participants were told the software
“broke down each recording into its visual components” and saw an
outline of a face with boxes over different areas of the face (browbone,
eyes, cheeks, mouth, and jaw). In the personality condition, participants
were told the software “broke down each recording into its verbal and
vocal components” and saw an image of sound waves with boxes over
different sections of waves. Participants in this study did not see any lists
of characteristics that supposedly determine masculinity/femininity.

Finally, Study 2 included items assessing felt identity invalidation,
described in the Measures section, and gender identity (see Supple-
mentary Materials). These items were administered following the mea-
sures of state anxiety and state self-esteem.

We probed for participant suspicion using the same criteria used in
Studies 1b and 1c, which were pre-registered for this study. These re-
sponses were coded for suspicion by three coders. One coder coded re-
sponses from all participants; the other two coders coded responses from
half of the participants. Two-way random effects models indicated
acceptable inter-rater reliability (ICC; = 0.78, 95% CI [0.75, 0.81]; ICC»
=0.79, 95% CI [0.77, 0.82]). As in Studies 1b and 1c, participants were
excluded if both coders rated their suspicion level as 2.

4.1.3. Measures

For correlations among all measured variables, see Supplementary
Materials.

State anxiety. As in Studies 1la-c, participants completed the 6-item
short form version of the State-Trait Anxiety Inventory (Marteau &
Bekker, 1992). The scale demonstrated high internal reliability (« =
0.86).

State self-esteem. As in Studies 1b and 1c, participants rated their
agreement with 11 items taken and modified from the State Self-Esteem
Scale (Heatherton & Polivy, 1991). This scale demonstrated high in-
ternal reliability (o« = 0.94). State self-esteem was highly correlated with
state anxiety, r(1571) = —0.67, p < .001.

Felt identity invalidation. We use the term “felt identity invalidation”
to refer to the sense that one's internal sense of self or membership in a
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group of which one considers oneself a part is denied or not recognized
by others (Cheryan & Monin, 2005). Participants rated their agreement
with 13 statements on a scale of 1 (strongly disagree) to 7 (strongly agree).
A factor analysis using principal axis factoring with oblimin rotation
indicated that all of the reverse-scored items that asked about gender
identity invalidation loaded onto the first factor, all of the regularly-
scored items that asked about gender identity invalidation loaded onto
the second factor, and all of the items that asked about global identity
invalidation loaded onto the third factor. An item about results-identity
discrepancy did not load onto any of these three factors. We did not,
however, interpret the first two factors as necessarily conceptually
distinct; rather, it seemed possible that the distinction between the
reverse-scored and regularly-scored gender identity invalidation items
was a result of shared method variance within each of these clusters of
items. The correlation matrix revealed that correlations between the
reverse-scored and regularly-scored gender identity invalidation items
ranged from 0.34 to 0.50. We thus deemed them sufficiently correlated
to include together in a single scale, which left the felt global identity
invalidation items and the results-identity discrepancy item to be
measured separately. We describe these three groups of identity inval-
idation items below.

Felt gender identity invalidation. Participants rated their agreement
with three sets of three statements: “I feel validated as a female [male]”
(R) (also “as feminine [masculine]” and “as a woman [man]”); “I feel
that my identity as a female [male] is recognized by others” (R) (also
“my identity as feminine [masculine]” and “my identity as a woman
[man]”); “I am concerned that others do not recognize my ‘femaleness’
[‘maleness’]” (also “my femininity [masculinity]” and “my womanhood
[manhood]”). These nine items demonstrated high internal reliability («
= 0.91).

Felt global identity invalidation. Participants rated their agreement
with the following statements: “I feel that my identity is recognized by
others” (R); “I do not feel that other people see me for who I really am;”
“Other people's sense of who I am aligns with who I feel I am” (R). These
items demonstrated acceptable internal reliability (a = 0.75).

Results-identity discrepancy. Participants rated their agreement with
the statement “I feel like the results I received are consistent with my
beliefs about who I really am” (R) (adapted from Bosson, Weaver, &
Prewitt-Freilino’, 2012 measure of threats to belonging and coherence).

Self-perceived femininity/masculinity. We assessed the effectiveness of
the manipulations by asking participants to rate the femininity (for
women) or masculinity (for men) of their physical appearance and
personality, compared to the average person in their gender and age
group, on 7-point scales ranging from “Much less feminine [masculine]” to
“Much more feminine [masculine].”

4.2. Results

For clarity of presentation, we report only those results that are most
relevant to the aims of this study. For example, when main effects are
qualified by two-way interactions and two-way interactions are quali-
fied by three-way interactions, only the highest-order interactions are
reported. Additional results can be found in the Supplementary
Materials.

4.2.1. Manipulation checks

As intended, there was an effect of feedback on self-perceived gender
stereotypicality (femininity or masculinity) within the relevant domain
(physical appearance for those who received feedback on their physical
appearance and personality for those who received feedback on their
personality), such that participants in the affirmation condition reported
higher levels of gender stereotypicality than participants in the threat
condition. (Detailed results are included as Supplementary Materials.)

4.2.2. Primary analyses: State anxiety
We conducted a 2 x 2 x 2 ANOVA with participant gender, domain,
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and feedback as the independent variables and state anxiety as the
dependent variable. Although this ANOVA did not reveal a significant
participant gender x domain x feedback interaction, F(1, 1566) = 1.87,
p=.171, f=0.03, we broke down our sample by participant gender, as
preregistered, because our sample was powered to detect two two-way
interactions (one within women and one within men), rather than a
three-way interaction. (Indeed, a sensitivity power analysis [G*Power
3.1; Faul et al., 2007] indicated that we were only powered to detect a
three-way interaction with an effect size of f = 0.07 with 80% power and
o = 0.05).

Among men, there was no domain x feedback interaction, F(1, 748)
=1.14, p = .286, f = 0.04—only a main effect of feedback, F(1, 748) =
14.04, p < .001, f = 0.14, such that those whose masculinity was
threatened reported higher levels of anxiety (M = 1.87, SD = 0.62) than
those whose masculinity was affirmed (M = 1.70, SD = 0.62). Surpris-
ingly and contrary to our prediction, further pre-registered analyses
revealed that the effect of feedback on anxiety was only significant for
participants who received feedback on the masculinity of their appear-
ance, F(1, 389) = 12.69, p < .001, f = 0.18 (see Table 2 for means),
though the effect for feedback on the masculinity of their personality
was in the predicted direction, albeit not statistically significant, F(1,
359) = 3.28, p = .071, f = 0.10.

Among women, we observed the predicted domain x feedback
interaction, F(1, 818) = 8.96, p = .003, f = 0.10. Within the domain of
physical appearance, participants whose femininity was threatened re-
ported levels of anxiety higher (M = 2.15, SD = 0.67) than those of
participants whose femininity was affirmed (M = 1.83, SD = 0.64), F(1,
425) = 26.30, p < .001, f = 0.25 (see Table 2). Within the domain of
personality, there was no effect of feedback, F(1, 393) = 0.58, p = .446, f
= 0.04. Within this domain, participants whose femininity was threat-
ened reported levels of anxiety comparable (M = 1.88, SD = 0.68) to
those of participants whose femininity was affirmed (M = 1.83, SD =
0.64)."! Results for anxiety are depicted in Fig. 3.

For more conservative tests of our hypotheses, we re-ran these ana-
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O Physical Appearance Threat
O Physical Appearance Affirmation
@ Personality Threat
O Personality Affirmation
Fig. 3. Mean state anxiety scores for women and men whose femininity/mas-

culinity was threatened or affirmed. Error bars represent 95% confi-
dence intervals.

11 As preregistered, we also ran two binary logistic regressions, one for women
and one for men, to examine whether domain, feedback, and/or the interaction
between these variables influenced the likelihood that participants would
report any state anxiety. See Supplementary Materials.
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lyses as analyses of covariance (ANCOVAs) with self-perceived physical
attractiveness included as a covariate (see Supplementary Materials).
This did not meaningfully change the results.

4.2.3. Exploratory analyses: State self-esteem

We conducted another 2 x 2 x 2 ANOVA to examine the effects of
participant gender, domain, feedback, and the interactions among these
variables on state self-esteem. This ANOVA revealed a three-way inter-
action, F(1, 1565) = 5.87, p = .016, f = 0.06. There was a significant
domain x feedback interaction among female, F(1, 818) = 14.66, p <
.001, f = 0.13, but not male, F(1, 747) = 0.13, p = .716, f = 0.01, par-
ticipants. There was also no main effect of feedback among men, F(1,
747) = 2.05, p = .153, f = 0.05. Women whose physical femininity was
threatened reported lower levels of state self-esteem (M = 3.11, SD =
0.99) than women whose physical femininity was affirmed (M = 3.56,
SD = 0.92), F(1, 425) = 23.15, p < .001, f = 0.23. However, there was
no effect of feedback (threat vs. affirmation) on self-esteem among
women who received feedback on the femininity of their personality, F
(1, 393) = 0.41, p = .525, f = 0.03. Means for self-esteem among par-
ticipants who received feedback on their physical appearance are pre-
sented in Table 3. Results for self-esteem are depicted in Fig. 4.

For more conservative tests, we again re-ran these analyses as
ANCOVAs with self-perceived physical attractiveness included as a co-
variate (see Supplementary Materials).

4.2.4. Exploratory analyses: Felt identity invalidation

We began by looking at the effects of participant gender, domain,
and feedback on different aspects of felt identity invalidation (a poten-
tial mediator).

Felt gender identity invalidation. We conducted a 2 x 2 x 2 ANOVA to
examine the potential effects of participant gender, domain, and feed-
back—and the interactions among these variables—on felt gender
identity invalidation. The ANOVA revealed a main effect of feedback, F
(1, 1565) = 26.05, p < .001, f = 0.13, such that those whose gender
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Fig. 4. Mean state self-esteem scores for women and men whose femininity/
masculinity was threatened or affirmed. Error bars represent 95% confi-
dence intervals.

stereotypicality was threatened reported higher levels of felt gender
identity invalidation (M = 2.47, SD = 1.24) than those whose gender
stereotypicality was affirmed (M = 2.17, SD = 1.02).

There was no participant gender x domain x feedback interaction, F
(1, 1565) = 0.07, p = .795, f = 0.01—and no domain x feedback
interaction among women or men (ps > 0.35).
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All other results for felt gender identity invalidation are presented as
Supplementary Materials.

Felt global identity invalidation. We also conducted a2 x 2 x 2 ANOVA
to examine the potential effects of participant gender, domain, and
feedback—and the interactions among these variables—on felt global
identity invalidation. This ANOVA revealed no significant effects (ps >
0.08). We broke the sample down by gender and found no evidence for
domain x feedback interactions among women or men (ps > 0.75).

Results-identity discrepancy. We conducted another 2 x 2 x 2 ANOVA
to examine the potential effects of participant gender, domain, and
feedback—and the interactions among these variables—on participants'
sense that the feedback they received was inconsistent their beliefs
about who they really are. The ANOVA revealed a three-way participant
gender x domain x feedback interaction, F(1, 1566) =9.99, p = .002, f =
0.07.

A two-way ANOVA revealed a domain x feedback interaction among
men, F(1, 748) = 11.31, p < .001, f = 0.11. Among men who received
feedback on their personality, there was an effect of feedback, F(1, 359)
= 43.73, p < .001, f = 0.35, such that those whose gender stereo-
typicality was threatened felt a greater discrepancy between their results
and identity (M = 3.97, SD = 1.82) than those whose gender stereo-
typicality was affirmed (M = 2.78, SD = 1.59). There was an even
stronger effect of feedback among men who received feedback on their
appearance, F(1, 389) = 157.90, p < .001, f = 0.64, such that again,
those whose gender stereotypicality was threatened felt a greater
discrepancy between their results and identity (M = 4.43, SD = 1.72)
than those whose gender stereotypicality was affirmed (M = 2.44, SD =
1.40).

Another two-way ANOVA revealed an even stronger domain x
feedback interaction among women, F(1, 818) = 68.77,p < .001, f =
0.25. Among women who received feedback on their personality, there
was an effect of feedback, F(1, 393) = 24.09, p < .001, f = 0.25, such
that those whose gender stereotypicality was threatened felt a greater
discrepancy between their results and identity (M = 3.51, SD = 1.83)
than those whose gender stereotypicality was affirmed (M = 2.66, SD =
1.62). There was an even stronger effect of feedback among women who
received feedback on their appearance, F(1, 425) = 373.44,p < .001, f
= 0.94, such that those whose gender stereotypicality was threatened
felt a greater discrepancy between their results and identity (M = 4.84,
SD = 1.59) than those whose gender stereotypicality was affirmed (M =
2.15, SD = 1.25).

All other results for felt results-identity discrepancy are presented as
Supplementary Materials.

4.2.5. Exploratory analyses: Mediation

Of the potential mediators, the one with a pattern of results most
similar to that of state anxiety (and self-esteem, in women) was results-
identity discrepancy. Therefore, we ran a series of analyses using the
PROCESS Macro for SPSS (Hayes, 2013a, 2013b) to determine whether
results-identity discrepancy mediated (i.e., helped to statistically
explain) the interactive effects of domain and feedback on both state
anxiety and state self-esteem in women and the main effect of feedback
on state anxiety in men. We used bootstrapping with 5000 samples to
estimate bias corrected confidence intervals for the indirect effects. We
did not conduct mediation analyses with felt gender identity invalida-
tion or felt global identity invalidation as mediators given that there
were no interactive effects of domain and feedback on either of these
variables.

We began by looking at women and tested a moderated mediation
model (Model 7) with feedback (threat = 1, affirmation = 0) as the
predictor variable, state anxiety as the outcome variable, results-identity
discrepancy as the mediator, and domain (appearance = 1, personality
= 0) as a moderator of the effect of feedback on results-identity
discrepancy. As shown in Fig. 5, we observed indirect effects of feed-
back on anxiety through results-identity discrepancy among both par-
ticipants who received feedback on their appearance and participants
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who received feedback on their personality, but this indirect effect was
stronger for those in the appearance condition (b = 0.27, 95% CI [0.19,
0.35]) than those in the personality condition (b = 0.08, 95% CI [0.05,
0.13]), supporting moderated mediation (index = 0.18; 95% CI [0.12,
0.25]). Within the domain of physical appearance, switching from
affirming to threatening feedback resulted in a 0.27-point increase in
anxiety on a 4-point scale mediated by results-identity discrepancy.
Within the domain of personality, switching from affirming to threat-
ening feedback resulted in a 0.08-point increase in anxiety on a 4-point
scale mediated by results-identity discrepancy. There was no direct ef-
fect of feedback on state anxiety (b = 0.02, 95% CI [—0.08, 0.12]),
indicating that results-identity discrepancy largely accounted for the
observed effect of feedback on anxiety.

We then conducted these analyses with state self-esteem as the
outcome variable. As shown in Fig. 6, we observed indirect effects of
feedback on self-esteem through results-identity discrepancy among
both participants who received feedback on their appearance and par-
ticipants who received feedback on their personality, but this indirect
effect was stronger for those in the appearance condition (b = —0.38,
95% CI [—0.50, —0.27]) than those in the personality condition (b =
—0.12,95% CI = —0.18, —0.07), again supporting moderated mediation
(index = —0.26; 95% CI [—0.37, —0.17]). Within the domain of physical
appearance, switching from affirming feedback to threatening feedback
resulted in a 0.38-point reduction in self-esteem on a 5-point scale
mediated by results-identity discrepancy. Within the domain of per-
sonality, switching from affirming feedback to threatening feedback
resulted in a 0.12-point reduction in self-esteem on a 5-point scale,
mediated by results-identity discrepancy. As with state anxiety, there
was no direct effect of feedback on state self-esteem (b = 0.05, 95% CI
[-0.09, 0.20]), indicating that results-identity discrepancy largely
accounted for the observed effect of feedback on self-esteem.

We next turned to men. Because men showed a main effect of feed-
back on state anxiety but no moderation of this effect by domain, we
tested a simple mediation model (Model 4) with feedback as the pre-
dictor variable, state anxiety as the outcome variable, and results-
identity discrepancy as the mediator. As shown in Fig. 7, we observed
an indirect effect of feedback on anxiety through results-identity
discrepancy (b = 0.10, 95% CI [0.05, 0.15]), supporting mediation.
Switching from affirming feedback to threatening feedback resulted in a
0.10-point increase in anxiety on a 4-point scale mediated by results-
identity discrepancy. There was no direct effect of feedback on state
anxiety (b = 0.07, 95% CI [—0.03, 0.17]), indicating that results-identity
discrepancy largely accounted for the observed effect of feedback on
self-esteem.

Because we had not observed an effect of feedback on state self-
esteem among men, we did not further probe this relationship.
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4.3. Discussion

Study 2 replicated and extended the results of Studies 1a and 1c by
comparing cisgender women's and men's psychological responses to
gender stereotypicality threats within the domains of physical appear-
ance and personality. As predicted, women experienced greater state
anxiety when the femininity of their physical appearance, but not their
personality, was threatened than when it was affirmed. Contrary to our
prediction that men would show the opposite pattern of results for state
anxiety, we found that men experienced state anxiety in response to
masculinity threats across domains. Surprisingly, when we broke down
the results by domain (as pre-registered), we observed that the effect of
feedback on anxiety was only truly significant among men who received
feedback on their physical appearance (though it was also marginally
significant among men who received feedback on their personality).
This result should be interpreted with caution, however, as there was no
interaction between feedback and domain among men—only a main
effect of feedback.

Additionally, women experienced lower levels of state self-esteem
when the femininity of their physical appearance, but not their per-
sonality, was threatened than when it was affirmed. Unlike women, men
did not report different levels of state self-esteem when their masculinity
was threatened versus when it was affirmed. Given that having high self-
esteem is a gender-intensified prescriptive stereotype for men (Prentice
& Carranza, 2002), it is possible that in the wake of masculinity threats,
men asserted their self-esteem as a form of compensation—that is, a
means of restoring their sense of masculinity after it had been
threatened.

A secondary goal of Study 2 was to explore potential mediators of the
effects of gender stereotypicality feedback on state anxiety and state self-
esteem in women and state anxiety in men. We found that among both
women and men, those whose gender stereotypicality was threatened
reported a discrepancy between their results and their sense of self
across domains, though this effect was stronger among those who had
received feedback on their appearance than those who had received
feedback on their personality. This difference between domains was
particularly strong among women. Because this pattern of results
mirrored that for state anxiety (and state self-esteem, in women), we
tested results-identity discrepancy as a mediator of the relationships
between feedback and both state anxiety and state self-esteem. We
found preliminary evidence that among women, the effect of feedback
on results-identity discrepancy, moderated by domain, mediated the
effects of feedback on both state anxiety and state self-esteem. We also
found preliminary evidence that among men, the effect of feedback on
results-identity discrepancy mediated the effect of feedback on state
anxiety. The results of these mediation analyses should be interpreted
with caution, however, given that we did not use a validated measure to
assess the discrepancy participants experienced between the feedback
they received and their sense of self.
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Fig. 5. Domain moderates the effect of condition on results-identity discrepancy, which mediates the effect of condition on state anxiety among women. ***p < .001.
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Fig. 7. Results-identity discrepancy mediates the effect of condition on state self-esteem among men. ***p < .001.

The results of Study 2 demonstrate that both women and men
experience anxiety in response to threats to the gender stereotypicality
of their appearances. Furthermore, these results demonstrate that
whereas for men, the effect of masculinity threat on anxiety extends
across domains (both personality and physical appearance), for women,
the effect of femininity threat on anxiety is limited to the domain of
physical appearance. For both women and men, however, the effect of
gender stereotypicality threat on anxiety is stronger within the domain
of physical appearance than the domain of personality.

These results also demonstrate that threats to femininity of physical
appearance, but not femininity of personality, produce reduced self-
esteem in women. Threats to masculinity in either domain, however,
do not produce reduced self-esteem (or at least self-reported self-esteem)
in men, potentially because self-esteem is considered a masculine trait
(Prentice & Carranza, 2002) and thus assertions of self-esteem may serve
to restore men's sense of masculinity in the wake of such threats (Bosson,
Vandello, Burnaford, Weaver, & Arzu Wasti, 2009).

Finally, the results of Study 2 provide preliminary evidence that a
sense of identity invalidation—and specifically, the feeling that the
feedback one received does not align with one's sense of self—may help
to explain the negative psychological consequences (increased state
anxiety and reduced state self-esteem) of gender stereotypicality threats.

5. Internal mini meta-analysis

Because we observed the predicted effect of physical femininity
feedback on state anxiety among women in Studies 1a, 1c, and 2, but not
Study 1b, we conducted an internal meta-analysis of all four studies to
assess the robustness of this effect (Fabrigar & Wegener, 2016). We used
the procedures outlined by Goh, Hall, and Rosenthal (2016) to calculate
mean effect size (Cohen's d). For Studies 1a and 1b, we limited our an-
alyses to participants in the physical femininity affirmation and threat
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conditions and collapsed across physical attractiveness feedback con-
ditions. For Study lc, we collapsed across lists of physical features
(present and absent) conditions. As depicted in Fig. 8, across the four
studies, we found a main effect of physical femininity feedback on state
anxiety among women, d = 0.39, Z = 6.74, p < .001, 95% CI [0.27,
0.50], such that women whose physical femininity was threatened re-
ported higher levels of state anxiety than women whose physical femi-
ninity was affirmed.

Because we also observed an effect of physical femininity feedback
on state self-esteem among women in Studies 1c and 2, but not Study 1b,
we conducted an internal meta-analysis to assess the robustness of this
effect across the three studies in which state self-esteem was measured.
As depicted in Fig. 9, across these three studies, we found a main effect
of physical femininity on state self-esteem among women, d = —0.34, Z
= —5.55, p < .001, 95% CI [—-0.46, —0.22], such that women whose
physical femininity was threatened reported lower levels of state self-
esteem than women whose physical femininity was affirmed.

For exploratory purposes, we also conducted internal meta-analyses
to determine whether there was evidence that physical femininity
feedback affects state anxiety or self-esteem among non-heterosexual
women, who are often rated as more physically masculine than het-
erosexual women (Johnson, Gill, Reichman, & Tassinary, 2007; Lyons,
Lynch, Brewer, & Bruno, 2014; Rieger, Linsenmeier, Gygax, Garcia, &
Bailey, 2010) and who may be more likely than heterosexual women to
have an intentionally masculine gender presentation (Halberstam, 1996;
Rubin, 2006). We also conducted internal meta-analyses to determine
whether there was evidence that physical femininity feedback affects
state anxiety or self-esteem among women of color. These meta-analyses
were consistent with the meta-analyses that included the full sample of
women. They indicated that across these studies, non-heterosexual
women and women of color indeed experienced higher levels of state
anxiety and lower levels of state self-esteem when their physical
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Fig. 9. Effect sizes (Cohen's d) for the effect of physical femininity feedback on state self-esteem among women across studies. Error bars represent 95% confi-
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femininity was threatened than when it was affirmed. Detailed results
are presented in the Supplementary Materials. Further, we conducted
exploratory analyses to determine if there was evidence that the
observed effects of masculinity threats held among non-heterosexual
men and men of color. We found that they did. As detailed in the Sup-
plementary Materials, both non-heterosexual men and men of color re-
ported higher levels of state anxiety, but not lower levels of self-esteem,
when their masculinity was threatened, compared to when it was
affirmed. This effect was not moderated by domain but again was only
statistically significant within the domain of physical appearance.

6. General discussion

Past research has suggested that whereas men experience increased
anxiety in response to threats to their masculinity, women do not
experience increased anxiety in response to threats to their femininity
(Vandello et al., 2008). That research, however, has focused on threats
to psychological masculinity and femininity. In the current studies, we
found that cisgender women in the US experience increased anxiety, as
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well as reduced self-esteem, in response to threats to the femininity of
their physical appearance (relative to affirmations of the femininity of
their physical appearance). Additionally, we found evidence that
whereas cisgender men experience anxiety in response to gender ster-
eotypicality threats across two different domains (physical appearance
and personality), cisgender women's anxiety response is limited to the
domain of physical appearance. Finally, the current studies provided
preliminary evidence that a feeling of identity invalidation—and spe-
cifically, a discrepancy between the feedback one received and one's
beliefs about who one really is—may explain why gender stereo-
typicality threats within the domain of physical appearance induce
anxiety and reduced self-esteem in cisgender women and why gender
stereotypicality threats across domains induce anxiety in cisgender men.

Given that the only effects we consistently tested and observed across
studies were those of physical femininity feedback on state anxiety and
state self-esteem, we focus on these findings throughout the remainder
of our discussion. These findings challenge the notion that unlike men,
women do not experience anxiety in response to threats to their gender
stereotypicality. They suggest that women may not, in fact, be less
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concerned with being feminine than men are with being masculine.
Rather, whereas men seem to be concerned with achieving and main-
taining masculinity across domains (i.e., in terms of both personality and
appearance), women may be concerned with achieving and maintaining
femininity within the domain of physical appearance in particular.

At a theoretical level, the current results broaden prevailing un-
derstandings of gender stereotypes—and of femininity in partic-
ular—and support the notion that appearances are central to the female
gender role (Chrisler & Johnston-Robledo, 2018, pp. 3-4). Although
nearly 40 years ago, Deaux and Lewis (1984) suggested that gender
stereotypes comprise four domains—personality traits, role behaviors,
occupations, and physical appearance—the majority of the literature on
gender stereotypes has continued to focus primarily (albeit not exclu-
sively) on psychological forms of gender stereotypes. Studies on threats
to gender stereotypicality in particular have given participants feedback
on their masculinity and femininity on the basis of their knowledge,
personality, interests, or task performance (Frederick et al., 2017; Hunt,
Fasoli, Carnaghi, & Cadinu, 2016; Lee-Won, Tang, & Kibbe, 2017;
Rudman & Fairchild, 2004). Thus, the conclusions that have been drawn
from these studies are limited by their focus on one domain of gender
stereotypicality. Given our finding that women do indeed experience
anxiety—and reduced self-esteem—in response to threats to the gender
stereotypicality of their physical appearances, the current studies serve as
a call to gender researchers to expand the scope of their inquiry to
include all four domains of stereotypes that Deaux and Lewis (1984)
proposed. Furthermore, they suggest that research on appearance-
related gender stereotypes should move beyond a focus on physical
attractiveness (Prentice & Carranza, 2002) to a broader examination of
the pressure on women to appear feminine.

Although the current studies present a new perspective on the pre-
vious finding that men, but not women, experience anxiety in response
to threats to their gender stereotypicality and suggest that women do
indeed experience such anxiety, as well as reduced self-esteem, our
findings should not be interpreted as disputing other theories and evi-
dence that have sought to explain this earlier finding. Our results are
not, for example, inconsistent with previous accounts suggesting that
manhood but not womanhood is a precarious social status (Vandello &
Bosson, 2013), that masculinity within the domains of personality, role
behaviors, and occupations is higher status than femininity (Feinman,
1981), or that femininity in men is more associated with presumptions of
same-gender sexual orientation than masculinity in women is
(McCreary, 1994). Nor, however, do our results directly support any of
these accounts. Rather, they exist in parallel with previous explanations
for men and women's discrepant responses to feedback indicating that
they are counter-stereotypical.

At a practical level, the current findings help to elucidate the lived
experiences of women by pointing to a previously underexplored
contributor to anxiety and low self-esteem in women. They may also
help to explain the great deal of resources—in terms of both time
(Today/AOL, 2014) and money (Harris Poll, 2014)—that women spend
on femininity work, including facial hair removal (Toerien et al., 2005)
and cosmetic application (Today/AOL, 2014). Thus, these results have
the potential to inform interventions that can improve women's psy-
chological well-being. Specifically, they suggest that discussion of the
pressure on women to appear physically feminine and the negative
psychological consequences of believing one is physically counter-
stereotypical should be incorporated into guidelines for clinical prac-
tice with women (American Psychological Association, Girls and
Women Guidelines Group, 2018), just as the pressure on men to act in a
sufficiently masculine manner is addressed in guidelines for clinical
practice with men (American Psychological Association, Boys and Men
Guidelines Group, 2018). The current results also suggest that beyond
contributing to women's insecurities about body shape and size (Grabe,
Ward, & Hyde, 2008), advertisements for beauty products and proce-
dures—such as cosmetics and hair removal—may reinforce women's
anxiety about not appearing sufficiently feminine.
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Although the current work has several important theoretical and
practical implications, it also has several limitations that highlight key
areas for future research. First, our samples consisted primarily of White
women (69%-81%). Given that racial stereotypes are highly gendered
(Galinsky, Hall, & Cuddy, 2013; Goff, Thomas, & Jackson, 2008) and
that definitions of femininity in the United States are highly Eurocentric
(Cole, 2009; Collins, 2004), women's responses to threats to their
femininity likely vary as a function of race. For example, Black women
are thought of by many as non-prototypical women (Thomas, Dovidio, &
West, 2014) and are often perceived as more physically masculine than
White women (Goff et al., 2008; Lei, Leshin, & Rhodes, 2020). Thus,
they likely experience more chronic threats to their femininity than
women of other racial groups do. Because across the current studies only
103 Black women received feedback on the femininity of their physical
appearance, we did not have adequate power to determine whether this
feedback affected their levels of anxiety (we could detect d = 0.55 with
80% power) or self-esteem (we could detect d = 0.60 with 80% power).
Future research would benefit from a more racially diverse sample and
an oversampling of Black women to examine how women of different
races respond to threats to their physical femininity. Future research
would also benefit from a sample that is more diverse in terms of age, as
the mean age for participants in the current studies ranged from 33 to
37. Given the large overlap in what constitutes a “feminine” appearance
and a “youthful” appearance (Dinnerstein & Weitz, 1994; Friedman &
Zebrowitz, 1992), we might also expect to see different responses to
physical femininity threats among women who are older and who might
therefore also face more chronic threats to their femininity. Future
research with more diverse samples would benefit from the use of
alternative paradigms, however, as threatening the femininity of women
whose femininity is chronically threatened could cause undue psycho-
logical distress.

Given this concern about threatening the femininity of women whose
femininity is chronically threatened, we excluded transgender women
from the current research and focused exclusively on cisgender women.
Although this decision limits the generalizability of the current findings,
past work has already documented at least some transgender women's
desire to appear physically feminine (Anderson, I[rwin, Brown, & Grala,
20205 Sevelius, 2013). Further, transgender women have reported that
physically feminizing procedures increase the alignment between their
external appearance and their internal sense of self (Dubov & Fraenkel,
2018; Owen-Smith et al., 2018). The sorts of femininity threats that
transgender women tend to experience are often different not only in
degree but also in kind from the sorts of femininity threats that cisgender
women tend to experience. Threats to cisgender women's femininity
generally take the form of stereotypicality or prototypicality threats;
they suggest that a woman is not “woman-like” in the way most women
are or in the way women “ought” to be. Threats to transgender women's
femininity, on the other hand, often suggest that a woman is not only
insufficiently “woman-like” but also that in a very literal sense, she is not
a woman. Future work can explore the extent to which transgender and
cisgender women's experience with femininity threats (and affirma-
tions) are best understood with a single theoretical framework or with
distinct theoretical frameworks.

The current research also focused exclusively on people with binary
gender identities—that is, women and men. Whether nonbinary people
experience gender stereotypicality threats remains an open question. It
is unclear whether people hold distinct stereotypes about nonbinary
people as a group and if so, whether any of these stereotypes are pre-
scriptive. Indeed, nonbinary people are often thought to not be a legit-
imate social group (Burke et al., 2023); therefore, people might not hold
specific stereotypes about them. More research into stereotypes of
nonbinary people would need to be conducted before research into
nonbinary people's experiences with gender stereotypicality threats
could take place.

Another limitation of the current research is its focus on facial ap-
pearances. There are numerous distinct elements of physical gender
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stereotypicality, including but not limited to facial appearance, overall
appearance, hair style, amount of body hair, and body shape (Aube
et al., 1995; Cejka & Eagly, 1999; Deaux & Lewis, 1983; Kagan, 1964;
Myers & Gonda, 1982; Spence & Sawin, 1985). It is certainly possible-
—and indeed likely—that women would respond differently to threats
to different aspects of their physical femininity. In the current studies we
opted to focus on facial femininity for both theoretical and practical
reasons. To draw a clear distinction between physical and psychological
femininity feedback, we wanted to focus on an aspect of appearance that
is not closely tied to one's personality. Additionally, we wanted to focus
on an aspect of appearance about which randomly assigned feedback
would be reasonably plausible. Finally, extensive research has been
conducted on consequences of facial femininity and masculinity and has
demonstrated that complex inferences and judgments are often made on
the basis of facial appearance (Zebrowitz & Montepare, 2014). Thus,
facial appearance was an ideal target for feedback in these studies. In the
future, however, researchers could expand upon the current studies by
examining whether our results extend to feedback on the femininity of
women's bodily appearances.

Additionally, the current set of studies focused solely on psycho-
logical consequences of gender stereotypicality threats—and on anxiety
and self-esteem in particular. Future work would benefit from exam-
ining other possible psychological responses to gender stereotypicality
threats, including anger (Spielberger, Jacobs, Russell, & Crane, 1983)
and negative body image (Grogan, 2016, p. 4). Future work would also
benefit from examining behavioral consequences of physical femininity
threats—and, specifically, on potential compensatory assertions of
femininity (Cheryan & Monin, 2005). Just as men engage in tradition-
ally masculine behaviors following threats to their psychological mas-
culinity (e.g., Berke, Reidy, Miller, & Zeichner, 2017; Bosson &
Vandello, 2011; Parent, Kalenkoski, & Cardella, 2018; Talley & Bet-
tencourt, 2008), women may engage in physical feminization (e.g.,
cosmetic application, use of photo editing applications, etc.) following
threats to their physical femininity. Given the associations between
femininity and thinness (Mahalik et al., 2005), one possible form of
behavioral compensation that would be particularly important to
consider is disordered eating, which disproportionately affects women
and girls (Neumark-Sztainer, Wall, Larson, Eisenberg, & Loth, 2011).
Examinations of potential compensation in the wake of physical femi-
ninity threats can help to elucidate how women cope with this anxiety-
inducing and self-esteem-diminishing experience.

Furthermore, although Study 2 provided initial evidence that a sense
of identity invalidation may help to explain the effects of threats to
gender stereotypicality on state anxiety and self-esteem, this finding
must be explored further before firm conclusions can be drawn about the
psychological mechanisms underlying the observed effects. The mea-
sures of felt identity invalidation used in this study were not validated
scales, and the measure of results-identity discrepancy, which mediated
the effect of gender stereotypicality threats on anxiety and self-esteem,
consisted of a single item: “I feel like the results I received are consis-
tent with my beliefs about who I really am” (R). Although this item
asked participants to report the extent to which the feedback they
received was discrepant with their beliefs about who they really are (i.e.,
their identity or sense of self), participants may have interpreted this
item as referring to their beliefs about what their appearance or per-
sonality is like (i.e., whether the results they received were accurate). In
the future, researchers should therefore develop and validate a more
formal measure of felt identity invalidation to more reliably establish
whether the feeling that one's internal sense of self is not being recog-
nized can account for the negative psychological effects of gender ster-
eotypicality threats.

Future work could also explore variability in psychological and
behavioral responses to physical femininity threats—and the mecha-
nisms underlying them. Recent theoretical work on masculinity threats
suggests that when these threats produce discrepancies between men's
actual and ideal selves, they trigger internal motivations to resolve these
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discrepancies and thus internalized responses (such as anxiety), whereas
when these threats produce discrepancies between men's actual and
ought selves, they trigger external motivations to resolve these discrep-
ancies and thus externalized responses (such as aggression) (Stanaland,
Gaither, & Gassman-Pines, 2023). In the current research, we focused
solely on internalized responses to femininity threats and did not
distinguish between actual-ideal and actual-ought discrepancies—only
the discrepancy participants experienced between the results they
received and their internal sense of self. By considering different
possible self-discrepancies and responses to physical femininity threats,
researchers could contribute to a deeper understanding of why physical
femininity threats are distressing to different women and how different
women respond to these threats.

Finally, the current studies did not definitively rule out the possi-
bility that threats to women's physical femininity might produce
increased anxiety and reduced self-esteem at least in part because they
are interpreted as threats to women's physical attractiveness—or that
outside of a lab setting, physical femininity threats might be distressing
partially for this reason. Indeed, facial femininity is understood to be a
key component of facial attractiveness in women (Rhodes, 2006; Rhodes
et al., 2000). In the current studies, we took steps to mitigate this po-
tential confound. Nonetheless, the possibility that women interpreted
physical femininity feedback as inherently reflective of their physical
attractiveness—and that this interpretation contributed to the relative
increase in anxiety and reduction in self-esteem in response to femi-
ninity threats, compared to femininity affirmations—cannot be
completely ruled out. To further explore this possibility, researchers
could capitalize on recent work suggesting that facial sexual dimor-
phism (i.e., femininity in women and masculinity in men) and facial
attractiveness, though naturally confounded, are indeed dissociable
(Nakamura & Watanabe, 2020).

7. Conclusions

Although past work has demonstrated that women do not experience
anxiety in response to threats to their psychological femininity, the
present studies reveal that women do, indeed, experience heightened
levels of anxiety—as well as reduced levels of self-esteem—in response
to threats to the femininity of their physical appearance. Furthermore,
the current studies provide evidence that these effects are not the result
of women interpreting threats to their physical femininity as threats to
their physical attractiveness. Rather, they may result from a sense of
identity invalidation that threats to gender stereotypicality evoke,
though more research is needed to determine whether this is indeed the
case. Finally, these studies reveal that men experience anxiety (but not
reduced self-esteem) in response to masculinity threats across the do-
mains of personality and physical appearance—but that this effect is
particularly strong in the case of threats to physical masculinity. Overall,
the current research highlights the central role that expectations about
women and men's physical characteristics, in additional to their psy-
chological characteristics, play in in the dynamics and consequences of
gender stereotyping.
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Corrigendum Text.

On p. 5 (2.1.3. Measures, State self-esteem), the article states, “Par-
ticipants rated their agreement with 10 statements taken and modified
from the State Self-Esteem Scale (Heatherton & Polivy, 1991) on a scale
of 1 (Not at all) to 5 (Extremely).” As indicated later in the article,
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however, this measure actually included 11 statements. This sentence
should therefore read, “Participants rated their agreement with 11
statements taken and modified from the State Self-Esteem Scale (Hea-
therton & Polivy, 1991) on a scale of 1 (Not at all) to 5 (Extremely).”
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