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Abstract
This study addresses the underexplored domain of self-reports of gendered nonverbal behaviors. We developed the Gen-
dered Mannerisms Scale (GMS) to bridge self-perception and social perception of gendered nonverbal cues. Across three 
studies, the paper validates the GMS as a reliable self-report psychometric tool and determines which gendered nonverbal 
behaviors show consistent gender differences for cisgender heterosexual women and men in U.S. samples. The first two stud-
ies employed exploratory factor analysis with distinct samples from a U.S. data vendor platform to establish and replicate 
the GMS’s initial factor structure, demonstrating the scale’s robustness in capturing the self-reports of gendered nonverbal 
behaviors. The third study used a measurement invariance analysis with a community-based sample, further demonstrating the 
scale’s validity and its applicability to more racially/ethnically diverse and younger samples (than Studies 1 and 2). Finally, 
the four factors of self-reportable nonverbal gendered behavior consistently identified by the GMS are: (a) dynamic move-
ments and open posture, (b) swaying gait, (c) gesticulations, and (d) closed posture. Importantly, the first factor (dynamic) 
may actually be more influenced by extraversion than gender.
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In the landscape of societal norms and behavioral expecta-
tions, gender emerges as a pivotal and salient social catego-
rization. The societal understandings of gender (in any soci-
ety) permeate various facets of life, from intrapersonal acts 
like self-categorization to interpersonal acts such as dress 
codes and adult influence on child toy preferences (Tate 
et al., 2014; Weinraub et al., 1984). One of the subtle ways 
that gender is associated with both intra- and interpersonal 
acts is in body language–the unspoken ways people behave, 
especially in the presence of others. Historically, research 
has spotlighted the power of nonverbal cues in conveying 
emotions and intentions in social communication. Facial 
expressions, for instance, are rich in emotional content 
(Ekman, 1993), while body cues can signal underlying needs 
or states (Lopez et al., 2017). In daily interactions, nonver-
bal behaviors, from vocal pitch to facial expressions, play 

a crucial role in communication and impression formation 
(Shrout & Fiske, 1981). Particularly in the context of gender, 
understanding how these cues are employed and interpreted 
has been a central research focus since the 1970 s (Higgins 
et al., 1977; Kozlowski & Cutting, 1977; Miller, 1970).

A notable area of exploration in the United States and 
Europe has been how individuals use nonverbal cues inter-
personally to discern another’s gender categorization. Vocal 
pitch, for example, stands out as an accepted distinguish-
ing feature between genders categories of women and men 
(Pernet & Belin, 2012). Yet, while much attention has been 
given to interpersonal perceptions, there remains a gap in 
the literature on intrapersonal perceptions of gendered non-
verbal behaviors. This self-perception of gendered nonver-
bal behaviors is crucial because research findings suggest 
that social actors themselves might not always be cognizant 
of the motivations behind their actions (Nisbett & Wilson, 
1977). Indeed, this lack of self-understanding might imply a 
divergence between how individuals perceive and interpret 
their own nonverbal behaviors (intrapersonal dynamics) and 
how these behaviors are perceived and interpreted by oth-
ers (interpersonal dynamics). By examining self-perceptions 
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of gendered nonverbal behavior, researchers can bridge the 
divide between how individuals understand their gender and 
how others perceive their gender.

In the current research, we developed a self-report meas-
ure to assess the nonverbal cues that have been most con-
sistently associated with interpersonal perceptions of gen-
der groups. The literature review encompassed two main 
areas: (1) interpersonal gender category recognition through 
walking motions, and (2) nonverbal communication dimen-
sions, including sitting postures, talking gesticulations, and 
vocal pitch, that show differences by actor gender categories 
(namely, women and men). The insights gained from these 
areas of focus informed the development of items for the 
new measure, the Gendered Mannerisms Scale.

Gender Recognition Through Walking 
Motions or Gait

Past research, mainly conducted in the United States, has 
examined interpersonal dynamics through which observers 
determine an individual’s gender based on their walking 
patterns (Barclay et al., 1978; Cutting & Kozlowski, 1977; 
Kozlowski & Cutting, 1977). A meta-analysis conducted by 
Pollick et al. (2005) synthesized results from various experi-
ments, indicating that observers were able to accurately 
identify gender from walking motions, achieving approxi-
mately 66% accuracy for side views and about 71% for fron-
tal and oblique viewpoints. Considering that these experi-
ments focused solely on distinguishing between women and 
men, with only two options available, a theoretical accuracy 
rate would be expected to hover around a 50–50 probability 
(assuming equal presentation of the two types of targets). 
The actual observed accuracy rate was approximately 66% 
and 71% and did not greatly exceed this theoretical baseline, 
suggesting that there are other aspects of the nuanced inter-
play between nonverbal cues and gender identity that remain 
unexplored and not fully understood.

Several variables might contribute to this accuracy rate. 
Among them, of course, are variations in research methodolo-
gies and the depth of information provided in different studies 
(Pollick et al., 2005). Additionally, as the understanding of 
gender identity has evolved beyond a binary framework, with 
modern perspectives recognizing a spectrum of gender identi-
ties that do not fit neatly into traditional male or female catego-
ries (Hyde et al., 2019; Richards et al., 2016; Tate et al., 2013, 
2014), there is (and has always been) room for variability in 
walking patterns that might not align strictly with traditional 
“female” or “male” gaits—which are very often heterosexual 
expectations about behavior (cf., Dean & Tate, 2017). Individ-
ual actors will show variation based on their internalizations 
of gendered (and heterosexual) stereotypes, which means that 
the actor’s walking behavior is not necessarily understood in 

the same way by the perceiver—showing the tension between 
the intrapersonal and the interpersonal understandings of gen-
der stereotypes. This evolving understanding and the inherent 
diversity of gender expressions could contribute to the modest 
accuracy rate observed in gender recognition based on walk-
ing motions.

Another potential contributor to the accuracy rates observed 
in gait is the impact of (intrapersonal) personality on nonver-
bal behaviors (in addition to any interpersonal gender-based 
expectations). Personality traits, such as higher extraversion 
and conscientiousness, along with lower neuroticism, are 
associated with faster gait speed and more efficient, confident 
movement (Stephan et al., 2018). Consequently, observers 
might mistakenly interpret these personality-driven nonverbal 
cues as gender-specific, complicating the accuracy of gender 
recognition. This overlap underscores the importance of dif-
ferentiating between the effects of gender and personality on 
nonverbal behaviors, especially when judgments of gender are 
likely to be influenced by a variety of factors. This interplay 
between psychological traits and nonverbal cues highlights the 
complexity in discerning gender and the potential for misattri-
bution between personality traits and gendered behaviors—all 
of this in addition to the intrapersonal production and under-
standing of gendered behavior.

Sitting, Talking, and Vocal Pitch From 
a Gendered Perspective

Other nonverbal cues related to gender have been studied 
in the literature, including sitting postures, conversational 
gestures (viz., gesticulations), and vocal pitch. Research 
indicates binary gender differences in these areas when par-
ticipants are grouped into self-categorizations as women 
and men (or from researcher classifications of participants 
into these categories). For instance, men on average display 
expansive, open sitting postures, while women on average 
display more reserved, closed postures (Cashdan, 1998; 
Vrugt & Luyerink, 2000). In the context of a conversa-
tion, LaFrance et al. (2003) found that women in the United 
States use more expressive gestures and smile more than 
men. Additionally, Weston et al. (2015) observed that in 
the United Kingdom, women typically have higher-pitched 
voices. Pernet and Belin (2012) also demonstrated that par-
ticipants in the United Kingdom could identify the gender of 
an individual based on voice pitch, particularly when other 
vocal characteristics were less distinct.

The Gendered Mannerisms Scale

While past research has examined societal perceptions and 
interpersonal assessments of gender identity via gendered 
mannerisms as they are culturally associated with the two 
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major gender categories, these studies do not capture an indi-
vidual’s self-understanding and awareness of enacting these 
specific gendered mannerisms. Consequently, the develop-
ment of a self-report scale to assess individual awareness of 
enacting gendered mannerisms in everyday life is necessary 
to determine whether individuals are aware of these nonver-
bal behaviors. One of the only ways to provide an answer to 
this question is to allow individuals to report their percep-
tions regarding their nonverbal communication in the four 
domains that we have identified: (a) walking gait, (b) sitting 
postures, (c) gesticulation, and (d) vocal pitch. Moreover, in 
the studies presented below, we have focused exclusively on 
gendered mannerisms among sexual majority individuals. 
We did not make this decision lightly, and we believe that 
in many circumstances regarding questions of gender, there 
is no a priori reason to exclude sexual minority respondents. 
However, for the specific phenomenon of mannerisms, we 
believed that focusing on sexual majority respondents ini-
tially was allowable for two principled reasons.

The first reason was a pragmatic one and involved sample 
size. The number of sexual minority respondents combined 
across our three studies (and over all labels) was just over 
100, which does not provide enough statistical power to 
describe meaningful or likely replicable patterns. We also 
did not want to reinforce the popular though suboptimal 
practice of combining different sexual orientation respond-
ent groups into one large LGB category, which, for this spe-
cific phenomenon could mask subtleties in how lesbian and 
bisexual women, for example, report mannerisms. The sec-
ond principled reason involved taking a holistic perspective 
on the role of nonverbal behaviors in social communication, 
which acknowledges that these behaviors can signal both 
gender and sexual identity simultaneously or separately. For 
example, gay men have been shown to exhibit more self-
touch behaviors and adopt less stereotypically masculine 
postures in dyadic interactions compared to heterosexual 
men (Knöfler & Imhof, 2007). In this way, trying to ana-
lyze sexual majority and minority participants’ data together 
would potentially mask nuances on mannerisms that covary 
by sexual orientation (e.g., gay and heterosexual) within the 
same gender identity (e.g., men).

Overview of Current Research

The objectives of this research were to (a) develop a robust, 
multifaceted scale for assessing gendered nonverbal behav-
iors; (b) to investigate the initial factor structure of the GMS 
scores using exploratory factor analysis (EFA) in two sepa-
rate samples; and (c) to offer preliminary evidence of the 
construct validity of these scores using measurement invari-
ance (MI) on a third separate sample. All analyzed samples 
were from the United States because certain mannerisms, 

such as gesticulation frequencies, may vary across different 
cultures (Graziano & Gullberg, 2024). We also recognize 
that certain disabilities (e.g., mobility-based or sensory-
based) may skew the results of the GMS’s walking and talk-
ing questions. Consequently, data from these individuals will 
be excluded from our analysis.

Study 1 provided an initial test of the factor structure 
and psychometric properties of the GMS using EFA. Study 
2 replicated Study 1, with a different sample to determine 
whether the initial factor structure is replicated and refine 
the items on the GMS as needed. Additionally, both Study 1 
and Study 2 also established initial concurrent and divergent 
validity for the GMS by determining gender group differ-
ences on the extracted factors (concurrent) and by determin-
ing the association of personality traits with the extracted 
factors and further separating the gender differences from 
personality traits (divergent). In sum, Studies 1 and 2 test 
construct validity by examining the content, structure, and 
theoretical alignment of the GMS, ensuring reliability and 
identifying gender differences consistent with existing 
research. Study 3 employed a MI analysis via confirmatory 
factor analysis (CFA) on the GMS items (from Study 2), 
with a younger and more racially/ethnically diverse sample 
than Studies 1 and 2. Thus, Study 3 focuses on measurement 
invariance to confirm equivalence across gender and extends 
generalizability by validating the GMS in a more diverse 
demographic sample. This sequential approach, starting with 
two EFAs and then a MI, ensures a thorough validation pro-
cess that is not likely to miss subtleties between the two EFA 
samples, before using MI in its true confirmatory role.

Of special note, to avoid androcentric bias in reporting on 
gender research (e.g., Hegarty & Buechel, 2006), we cen-
tered women participants as the focus of our comparative 
statements. Consequently, for all three studies, we present 
the gender difference analyses in the following consistent 
manner: positive signs (+) indicate women had higher scores 
than men and negative signs (-) indicate that women had 
lower scores than men. Thus, all t-values, effect size esti-
mates (e.g., ds), and partial correlations presented in text and 
tables can be interpreted in the same quick manner to deter-
mine the direction of the gender difference. Finally, follow-
ing statistical best practices, all t-tests were conducted with 
the Welch correction by default (see Delacre et al., 2017; 
Zimmerman, 2004) to account for even subtle inequality of 
variances between gender groups.

Study 1: Initial GMS Factor Structure

Study 1 was conducted to establish the initial factor structure 
of the full GMS using EFA. We recruited a sample from 
an online panel service, Amazon Mechanical Turk (MTurk, 
hereafter) to determine the initial factor structure of the full 
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set of GMS items (see Supplement A in the online supple-
ment). This study served as the starting point for understand-
ing the factor structure that was further refined in Study 2.

This study was conducted with two initial hypotheses: 
(a) the GMS will at least reveal three factors (e.g., walk-
ing, talking, and postures) that we expected to be consistent 
with the observational literatures and (b) women and men 
will self-report differences on the GMS consistent with the 
observational literature gender differences. In addition to 
the GMS, we included a personality scale (Soto & John, 
2017) to determine divergent validity for the GMS factor 
derived. As argued above, including a self-report of person-
ality dimensions makes a better distinction between the roles 
of gender and personality in nonverbal behaviors.

Study 1 Method

Participants

Data from 486 participants were collected via MTurk, with 
respondents required to reside in the United States. To 
ensure data integrity, duplicate IP addresses were excluded, 
and listwise deletion was performed on analyzed items to 
handle missing data (nexcluded = 164). It is important to note 
that missing data primarily stems from participants with dis-
abilities, who completed a modified version of the initial 
GMS scale, as well as from other reasons, such as incom-
plete or inattentive responses. Data from 322 participants 
were analyzed (Mage = 39.97, SDage = 12.16; 186 or 57.8% 
women, 136 or 42.2% men, all of whom were cisgender and 
heterosexual). Responses from individuals self-reporting 
disabilities in their arms, fingers, hands, or legs were not 
analyzed. The focus was on cisgender heterosexual respond-
ents who are able-bodied, given their numerical majority 
in the United States and the empirical studies on gendered 
mannerisms to date. The majority (n = 242, 75.2%) iden-
tified as European American/White, followed by smaller 
percentages identifying as Asian American/Asian (n = 22, 
6.8%), African American/Black (n = 21, 6.5%), Hispanic/
Latino (n = 16, 5.0%), Native American (n = 5, 1.6%), Mid-
dle Eastern (n = 1, 0.3%), Pacific Islander (n = 1, 0.3%), and 
another unlisted identity (n = 1, 0.3%). Some participants 
chose multiple ethnicities or opted not to declare; thus, the 
percentages do not sum up to exactly 100%.

Measures

The Gendered Mannerisms Scale (GMS)

The Gendered Mannerisms Scale (GMS) was developed to 
measure people’s awareness of their enactment of common, 
daily gendered nonverbal behaviors. First, we developed 

scale items based on gendered observational literatures in 
gait, postures, gesticulation, and vocal pitch. For questions 
involving specific bodily movements, we created separate 
questions to reflect specific body parts of which we believed 
the participants to have the most awareness when behaving, 
that is arms, elbows, hands, fingers, feet, waist, and legs. 
Facial expressions (which are not always in conscious aware-
ness of the actor) were excluded. Thus, the items presented 
on the GMS match the focus of the interpersonal manner-
isms research and should be the dimensions of which any 
actor is most aware in daily life. Actions that were infre-
quent, specific to certain groups, potentially influenced by 
factors other than gender—such as cultural or religious 
beliefs—and possible cultural fads were also excluded. Thus, 
ensured the scale’s focus remained on typical, repeatable 
gendered mannerisms.

Initially, the 35-items GMS focused on three key areas 
identified in the literature: (a) walking, (b) sitting posture, 
and (c) gesticulation. Additionally, it included nuanced 
mannerisms involving both large (e.g., shoulders, hips) 
and small (e.g., hands, fingers) body movements. The scale 
also included two items about vocal pitch. The GMS items 
were designed to assess these nonverbal behaviors from 
a first-person or intrapersonal perspective. Participants 
responded to each item using a frequency scale from 1 (Not 
at all/Never) to 5 (Always). Since the frequency response 
scale used for body parts does not apply to vocal pitch, we 
employed a separate response scale for vocal pitch. For vocal 
pitch, the response scale ranged from 0 (Not at all) to 4 
(Extremely) and was used to measure both high pitch and 
low pitch independently. Because the vocal pitch items were 
on a different scale than the rest of the GMS items, the vocal 
pitch items were analyzed separately even while presented 
in the same instrument to participants.

Additionally, to be inclusive and accommodating, we 
included a disability inventory (see Supplement B in the 
online supplement) prior to seeing the GMS so that we could 
branch participants indicating any disability affecting gait, 
posture, gesticulation, or vocal pitch were directed to rel-
evant GMS sections to accommodate their specific disability. 
Example GMS versions for individuals with lower-body dis-
abilities and those who are deaf are provided in Supplements 
C and D in the online supplement.

Big Five Inventory 2.0 (BFI‑ 2)

This 60-item tool assesses five broad personality traits: open-
mindedness, conscientiousness, extraversion, agreeableness, 
and negative emotionality (Soto & John, 2017). Responses 
are on a 1 (Disagree strongly)—5 (Agree strongly) scale, 
with items like “Tends to feel depressed” (negative emo-
tionality item) or “Is outgoing” (extraversion item). Higher 
scores indicate stronger presence of the trait, and lower 
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scores indicate the opposite of the trait being present (e.g., 
introversion is the opposite to extraversion). In our stud-
ies, the BFI- 2.0 demonstrated good reliability, with Cron-
bach’s alphas for the five factors ranging from.85 to.93. The 
inclusion of BFI- 2.0 aimed to validate the GMS’s divergent 
validity, as well as to determine whether personality traits 
influenced the self-reports of the nonverbal behaviors que-
ried on the GMS.

The Two‑Question Method of Assessing Gender Identity 
(2QAGI)

The 2QAGI (Tate et  al., 2013) discerns cisgender and 
transgender spectrum self-categorizations. The first ques-
tion inquiries about current gender identity with the options 
woman, man, trans woman, trans man, nonbinary/gender-
queer, and intersex. The second question inquiries about 
gender assigned at birth (with three options: female, male, 
and intersex). Cisgender participants have similar answers 
for both questions (e.g., woman, female), while transgen-
der spectrum participants answer differently to the two 
questions.

Procedure

Participants viewed an implied consent agreement (because 
the study was delivered online), detailing the study and 
verifying if they were 18 years or older. Those not meet-
ing the age criterion or declining consent were directed out 
of the survey. Eligible participants proceeded to answer (a) 
the 2QAGI for participant gender identity, (b) the disability 
inventory status that preceded the GMS (if participants iden-
tified as non-disabled, they completed the full 35-item GMS, 
see Supplement A in the online supplement; those identify-
ing as disabled answered further questions about their dis-
ability and were directed to a GMS version tailored to their 
status, see Supplements C and D in the online supplement); 
(c) the BFI- 2, and (d) demographic questions (see Sup-
plement E in the online supplement), including age, sexual 
orientation, political affiliation, ethnicity, U.S. state they live 
in, and educational level. The entire study was delivered on 
the Qualtrics survey deployment platform.

Assumption Checking for the Exploratory Factor 
Analysis

Before we ran the EFA, we conducted three statistical tests 
to ensure that EFA was warranted on these data. We first 
conducted the KMO test of sampling adequacy and found 
that the 35-items were adequate for EFA, KMOoverall =.91 
(which is above the minimum of.60), and indicated adequate 
sampling of the items for EFA. Additionally, the Bartlett’s 
test suggested the correlation matrix structure is likely not 

perfectly orthogonal, χ2(595) = 5561.61, p <.001. Finally, 
we estimated the determinant from the correlation matrix 
for the 35 items and found the determinant to be.00000019 
(not computationally zero), indicating that singularity of the 
correlation matrix was absent.

Assumption Checking for the t‑Tests

One of the core assumptions of the independent samples 
(aka two-sample) t-tests is the homogeneity (or equality) of 
variances between the samples. One test of this assumption 
is Levene’s test (Levene, 1960) on each outcome variable 
across the two samples. The results for our four composites 
for the GMS indicated that one of the four factors violated 
this assumption in Study 1, suggesting that the variances 
between groups were not equal (see Table S1 in the online 
supplement), which biases the result of the Student version 
of the t-test (Welch, 1938), producing either Type I or Type 
II errors (cf. Delacre et al., 2017; Zimmerman, 2004). Rather 
than simply adjusting on the violations, following current 
best practices in applied statistics (see Delacre et al., 2017), 
we used Welch t-test for all four outcomes because this 
method provides more robust results even for slight inequali-
ties in variance, thereby reducing the risk of Type I or Type 
II errors. By defaulting to the Welch t-test (and its degrees of 
freedom correction to the theoretical t-distribution used), we 
ensured that our analysis remained statistically sound in the 
presence of any variance disparities between the samples, 
enhancing the validity of our findings.

Study 1 Results

Exploratory Factor Analysis

In the investigation of the factor structure of the GMS, an 
EFA was employed using the psych package (Revelle, 2018) 
within the R statistical environment. Three methods were 
utilized to determine the number of factors to extract: Kai-
ser’s first-generation jiffy (i.e., extracted eigenvalues over 
1.00) suggested the extraction of eight factors, but with three 
factors being barely over the value 1.00 (see Figure S1 in 
the online supplement); Horn’s parallel analysis indicated 
nine factors (see Figure S2 in the online supplement); and 
Cattell’s scree plot pointed to four factors (see Figure S3 in 
the online supplement). Considering the proximity of Cat-
tell’s scree plot to the hypothesized model of at least three 
factors—gait, closed posture, and gesticulation—and that 
only five factors from the Kaiser jiffy were considerably over 
the value of 1.00, we decided to extract four factors initially.

For the 4-factor solution, we used both varimax and 
oblimin rotations. Both rotations revealed that 11 items did 
not meet the 0.45 loading standard that we chose a priori 
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and were thus removed. The resulting GMS of Study 1 con-
tained 24 items. Factor correlations ranged from r =.25 to 
r =.39 (see Table S2 in the online supplement), suggesting 
moderate independence between factors. However, based on 
the theoretical framework which posits that the constructs 
of self-perceptions of nonverbal behaviors are likely inter-
related (Bem, 1967; Friedman, 2019), the oblimin rotation 
was selected for the final analysis. Details of the factor load-
ings, means, and standard deviations for the oblimin rotation 
are presented in Table 1 (with varimax rotation information 
available in Table S3 in the online supplement).

The first factor was named Dynamic Movements and Pos-
ture and included a total of 12 items, such as “How often do 
you shake your shoulders while you are sitting?” and “How 
often do you shake your legs while you are standing?” The 
second factor was named Gesticulation and comprised four 
items, such as “How often do you move your hands while 
you are talking?” and “How often do you ‘talk with hands’?” 
The third factor was named Swaying Gait, and also consisted 
of four items, such as “How often do you sway your shoul-
ders while you are walking?” and “How often do you sway 

your hands while you are walking?” The fourth and final 
factor was named Closed Posture and included four items, 
such as “How often do you cross your legs or ankle while 
you are sitting?” and “How often do you tap one of your 
feet while you are sitting?” The items within each factor 
showed excellent to acceptable reliability using the DeVellis 
standards (DeVellis, 2016): Dynamic Movements and Pos-
ture α =.90; Gesticulation α =.86; Swaying Gait α =.75; and 
Closed Posture α =.71. Additionally, descriptive statistics for 
each factor are presented in Tables S4 and S5 in the online 
supplement.

Gender Differences on Factor Composites 
as Concurrent Validity

We conducted Welch two-sample t-tests on each of the 
four factors of the GMS (see Table 2), all of which were 
relatively uncorrelated (all rs ≤.40). Men (M = 2.37, SD = 
0.81) scored significantly higher on average than women 
(M = 2.07, SD = 0.61) in Dynamic Movements and Posture, 
t(239.16) = − 3.72, p <.001, d = − 0.44. Conversely, women 

Table 1   GMS Exploratory Factor Analysis Factor Loadings (Study 1, Oblimin)

Factor Loading

GMS Item PA1 PA2 PA3 PA4

Factor 1: Dynamic Movements and Posture
    20. When sitting, how often do you move/shake your shoulders while you are sitting? .81 .01 .06 -.12
    12. When standing, how often do you shake your legs while you are standing? .75 -.08 .03 .11
    10. When standing, how often do you move/shake your shoulders while you are standing? .76 -.05 .13 -.07
    9. When standing, how often do you tap one of your feet while you are standing? .62 -.11 .09 .28
    11. When standing, how often do you rest your hand on your face while you are standing? .69 .05 -.08 -.03
    16. When sitting, how often do you have your hands on your waist and hips while you are sitting? .64 .03 .10 -.03
    25. When sitting, how often do you hold your elbows while you are sitting? .61 .12 .01 .08
    8. When standing, how often do you cross your legs or ankle while you are standing? .55 -.01 -.04 .27
    15. When sitting, how often do you move your waist and hips while you are sitting? .62 .02 .06 -.13
    14. When standing, how often do you hold your elbows while you are standing? .55 .16 -.10 .12
    13. When standing, how often do you move your arms while you are standing? .50 .16 .08 .04
    27. When sitting, how often do you move your arms while you are sitting? .47 .21 -.02 -.04

Factor 2: Gesticulation
    31. When talking, how often do you move your hands while you are talking? -.10 .84 .02 .05
    30. When talking, how often do you move your arms while you are talking .06 .78 .04 -.03
    29. When talking, how often do you “talk with your hands”? -.09 .71 .03 .11
    32. When talking, how often do you move your fingers while you are talking? .24 .72 .00 -.09

Factor 3: Closed Posture
    18. When sitting, how often do you cross your legs or ankle while you are sitting? -.18 .10 .12 .62
    26. When sitting, how often do you cross your legs over the knee while you are sitting? .02 .09 .11 .45

Factor 4: Swaying Gait
    3. When walking, how often do you sway your shoulders while you are walking? .27 -.02 .68 -.08
    2. When walking, how often do you sway your hips while you are walking? -.02 .05 .67 .08
    4. When walking, how often do you sway your hands while you are walking? .02 .04 .61 -.01
    1. When walking, how often do you sway your arms while you are walking? -.19 .19 .51 .15
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(M = 3.24, SD = 0.75) scored higher on average than men 
(M = 2.96, SD = 0.84) in Gesticulation, t(306.34) = 3.06, 
p =.002, d = 0.34; and women scored higher (M = 3.41, 
SD = 0.72) on average than men (M = 2.96, SD = 0.91) on 
Closed Posture, t(249.3) = 4.82, p <.001, d = 0.56. No sig-
nificant differences were observed for Swaying Gait between 
women (M = 2.80, SD = 0.77) and men (M = 2.76, SD = 
0.83), t(277.52) = 0.42, p =.670, d = 0.05.

Gender Differences on the GMS Factors as Divergent 
Validity With Personality Traits

To determine divergent validity of the gender differ-
ences with personality traits on self-reported GMS fac-
tors, we conducted several partial correlation analyses 
(see Table 3; for the full correlation matrix please view 
Table 4). The partial correlations (prs) isolate the gender 

difference on each GMS factor to remove all five person-
ality traits (i.e., openness, conscientiousness, extraver-
sion, agreeableness, and emotional stability [measured 
by the BFI- 2]) from the focal correlation between the 
gender difference and the GMS factor. This procedure 
establishes whether the gender difference is uniquely pre-
sent (by mathematically removing the correlations of all 
five personality traits from the relationship). Further, the 
partial correlations also allow for the unique correlation 
of any single personality trait any GMS factor, removing 
the remaining personality traits and the gender differ-
ence. This procedure is therefore the best test of divergent 
validity—answering the question: Is the gender differ-
ence on any GMS factor attributable to gender or is it 
confounded with personality? Significant partial correla-
tions were observed between gender and Dynamic Move-
ments and Posture, pr(315) = -.20, p <.001, with women 

Table 2   Results of Welch Two-
Samples t-Tests on the Four 
Composites From the GMS 
(Studies 1 & 2)

†  Dynamic Movements = Dynamic Movements and Dynamic Posture. The d represents Cohen’s d effect 
size for two independent samples

Session Cis Heterosexual 
Women

Cis Heterosexual 
Men

M SD N M SD n t p d

Study 1 Dynamic Movements† 2.07 0.61 186 2.37 0.81 136 − 3.72  <.001 − 0.44
Gesticulation 3.24 0.84 186 2.96 0.75 136 3.06 .002 0.34
Closed Posture 3.41 0.72 186 2.96 0.91 136 4.82  <.001 0.56
Swaying Gait 2.80 0.77 186 2.76 0.83 136 0.42 .670 0.048

Study 2 Dynamic Movements† 2.03 0.60 193 1.91 0.53 150 1.95 .052 0.21
Gesticulation 3.24 0.80 193 2.78 0.86 150 5.03  <.001 0.55
Closed Posture 3.53 0.71 193 2.93 0.88 150 6.8  <.001 0.76
Swaying Gait 2.73 0.81 193 2.46 0.79 150 3.04 .003 0.33

Table 3   Results of Partial Correlations on Cisgender Heterosexual Group Gender Differences While Removing the Big Five Personality From 
Each of the Composite Differences (Studies 1 & 2)

* = p <.05, ** = p <.001. † = Dynamic Movements and Dynamic Posture. For the gender difference variable, women were coded as 0 and men 
were coded as 1. (Thus, negative values indicate that women had a higher average than men, while positive values indicate that men had higher 
average than women.) O = Openness, C = Conscientiousness, E = Extraversion, A = Agreeableness, N = Negative Emotionality. Each letter-
named column for personality traits aggregates the effect of that trait across all participants, and removing the gender difference (and the other 
four traits) from the partial correlation

Session Gender Differ-
ence

O C E A N

Study 1 Dynamic 
Movements†

-.20** .05 -.04 .26** -.04 .12*

Gesticulation .17* -.04 .07 .03 .09 .07
Closed Posture .28** -.02 .08 -.03 .0 .14*
Swaying Gait .04 -.02 .05 .13* .03 .03

Study 2 Dynamic 
Movements†

.10 .08 .02 .12* .08 .08

Gesticulation .28** -.11* .90 .18** .07 -.03
Closed Posture .37* -.09 .04 .02 .01 .10
Swaying Gait .15* .11 .01 .09 -.00 .04
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reporting lower scores than men, controlling for all per-
sonality traits; on Gesticulation, pr(315) =.17, p =.002, 
with women reporting higher scores than men, controlling 
for all personality traits; and on Closed Posture, pr(315) 
=.28, p <.001, with women reporting higher scores than 
men, controlling for all personality traits. However, no 
significant partial correlation was found between gender 
and Swaying Gait, pr(315) =.04, p =.508 showing no gen-
der difference when controlling for all personality traits.

Additionally, two personality dimensions–Extraver-
sion and Negative Emotionality–were significantly cor-
related with certain GMS factors when controlling for the 
remaining personality traits and the gender difference. 
Specifically, extraversion showed a significant partial cor-
relation, controlling for the remaining personality traits 
and the gender difference, with Dynamic Movements and 
Posture, pr(315) =.26, p <.001, such that higher extraver-
sion was associated with more dynamic movements and 
posture; and with Swaying Gait, pr(315) =.13, p =.018, 
such that higher extraversion was associated with more 
swaying gait. Negative Emotionality showed a signifi-
cant partial correlation with Dynamic Movements and 
Posture, controlling for the remaining personality traits 
and the gender difference, pr(315) =.122, p =.030, such 
that higher emotional stability was associated with more 
dynamic movements and posture; and with Closed Pos-
ture, pr(315) =.14, p =.013, such that higher emotional 
stability was associated with more closed posture.

Gender Differences on Swaying Gaits Items 
as Concurrent Validity

We employed a multivariate analysis of variance 
(MANOVA) to assess gender differences in self-reported 
frequency of swaying hips and shoulders while walking, 
given their substantial correlation (roverall =.53). Women 
(M = 2.87, SE = 0.06) on average reported significantly 
more frequent hip swaying compared to men (M = 2.10, 
SE = 0.07), Fstepdown(1, 319) = 34.33, p <.001, d̂ = 0.81. 
Conversely, women (Madj = 2.15, SE = 0.08) on average 
indicated significantly less frequent shoulder swaying than 
men (Madj = 2.50, SE = 0.09), when controlling for hip sway-
ing, Fstepdown(1, 318) = 7.67, p =.006, d̂ = − 0.31 (Table 5).

Gender Differences on Vocal Pitch Items 
as Concurrent Validity

Two separate Welch two-sample t-tests were chosen because 
the high-pitch voice and low-pitch voice items were rela-
tively uncorrelated (roverall = -.25). Women (M = 2.69, SD = 
0.92) on average reported significantly more high-pitched 
voices compared to men (M = 2.28, SD = 0.96), t(320.72) 
= 4.17, p <.001, d = 0.44. Conversely, women (M = 2.56, 
SD = 0.91) reported significantly less low-pitched voices 
than men (M = 3.23, SD = 0.87), t(341.41) = − 7.30, 
p <.001, d = − 0.75 (Table 6).

Table 4   Correlation Matrix 
Between GMS Factors and BFI- 
2.0 Factors for Studies 1 and 2

* = p <.05, ** = p <.001. O = Openness, C = Conscientiousness, E = Extraversion, A = Agreeableness, N = 
Negative Emotionality
a In the exploratory factor analysis for Study 1, 4 items were suggested to comprise the Closed Posture 
factor. However, in the second study, two of these items failed to load properly. As a result, we decided to 
proceed with the two-item version of the Closed Posture factor as the definitive measure. Consequently, we 
performed correlation analyses for both the two-item and four-item versions to compare their relationships 
with other variables in Study 1

Session Dynamic 
Movement

Gesticulation Closed Posture (2 
items)

Closed Posture (4 
items)a

Swaying Gait

Study 1 (n = 322)
O .29** .12* .11* .20** .15*
C .21** .21** .22** .28** .19**
E .39** .16* .11* .18* .23**
A .23** .22** .20** .28** .19**
N .29** .20** .24** .26** .18*
Study 2 (n = 343)
O .31** .08 .00 – .21*
C .28** .17* .06 – .11*
E .37** .23** .04 – .19*
A .32** .19* .06 – .13*
N .27** .10 .10 – .12*
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Study 1 Discussion

The first study aimed to clarify the structure of the GMS 
and to investigate gender differences in self-reported non-
verbal behaviors. The EFA results provided a preliminary 
four-factor structure for the GMS that included the expected 
domains of walking, sitting, and gesticulation. These initial 
findings were in line with prior research, which has reported 
distinct gendered patterns in nonverbal behaviors (Johnson 
& Tassinary, 2005; Kozlowski & Cutting, 1977). The con-
gruence between the GMS structure and the anticipated 
domains offers early convergence of individual’s intrap-
ersonal perceptions of gendered mannerisms with others’ 
social perceptions of gendered mannerisms.

In addition, from the intrapersonal domains identified, 
we found participant gender group differences consistent 
with past literature, with men reporting greater aware-
ness of enacting gendered dynamic movements and pos-
ture, and women reporting greater awareness of enacting 
gendered gesticulations and closed posture. These self-
reported differences paralleled those observed in prior 
studies, reinforcing the GMS’s capacity to capture the con-
scious aspect of these nonverbal behaviors. Notably, when 
personality factors were controlled, all gender differences 

remained, indicating that personality was not masking this 
effect. What is more we did observe that some nonverbal 
behaviors were correlated with personality traits, when 
removing the gender difference on the behaviors. Thus, 
personality may have an independent contribution to some 
nonverbal behaviors—even while a gender difference can 
be observed too. Vocal pitch results further supported 
prior interpersonal gender-group differences (e.g., Pernet 
& Belin, 2012), with women reporting higher frequencies 
of high-pitched voices, and men lower frequencies of low-
pitched voices. Collectively, these results provided early 
evidence supporting the construct validity of the GMS.

Study 2: Replication of GMS Factor Structure

Acknowledging that Study 1 findings represent prelimi-
nary evidence, we conducted an exact replication study 
(Study 2) to assess the robustness of the Study 1 EFA 
structure. We therefore provided the same 35-item GMS 
to another sample on MTurk. We conducted a second EFA 
to determine to ensure the reliability of the GMS structure 
before subjecting the scale to a MI in Study 3.

Table 5   Results of Multivariate 
Analysis of Variance on 
Cisgender Heterosexual Group 
Differences in Response to the 
Walk—Sway Hips/Shoulders 
Questions (Studies 1 & 2)

* = p <.01, ** = p <.001. The d̂ represents the Cohen’s d effect size but using the variability of the whole 
ANOVA per stepdown. Negative d̂ values indicate that women had a higher average than men, while posi-
tive values indicate that men had higher average than women

Respondent Group

Cis Heterosex-
ual Women

Cis Heterosexual Men F dfw d̂

Session N = 186 N = 136

Study 1 Sway hips 2.87 (0.06) 2.10 (0.07) 34.33** 319 0.81
Sway shoulders 2.15 (0.08) 2.50 (0.09) 7.67* 318 − 0.31

Study 2 Sway hips 2.62 (0.05) 1.76 (0.057) 63.65** 340 1.20
Sway shoulders 2.10 (0.08) 2.13 (0.09) 0.06 339 − 0.03

Table 6   Results of Welch Two-
Samples t-Tests on Cisgender 
Heterosexual Group Differences 
in Response to the Voice—
High/Low Pitched Questions 
(Studies 1 & 2)

d = Cohen’s d effect size for two independent samples. Negative d values indicate that women had a higher 
average than men, while positive values indicate that men had higher average than women

Group

Cis Heterosexual 
Women

Cis Heterosexual Men

Session M SD n M SD n t p d

Study 1 High pitched 2.69 0.92 228 2.28 0.96 155 − 4.17  <.001 − 0.44
Low pitched 2.56 0.91 228 3.23 0.87 155 7.29  <.001 0.75

Study 2 High pitched 2.67 0.92 241 2.26 0.90 199 − 4.71  <.001 − 0.45
Low pitched 2.64 0.94 241 3.23 0.84 199 6.88  <.001 0.65
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Study 2 Method

Participants, Measures, and Procedure

In Study 2, we replicated the method followed in Study 1, 
employing MTurk for data collection from a new set of U.S. 
residents (N = 754), ensuring a distinct sample by verifying 
that we had unique IP addresses between the samples. The 
demographic focus on cisgender heterosexual individuals 
without disabilities remained, with 343 participants (Mage = 
41.77, SDage = 12.68; n = 193 or 56.3% women, n = 149 or 
43.4% men) included for analysis. The ethnic breakdown 
was predominantly European American/White (n = 264, 
76.9%), with Asian American/Asian (n = 26, 7.6%), Afri-
can American/Black (n = 18, 5.2%), Hispanic/Latino (n = 
17, 5.0%). A smaller proportion of participants identified 
as Middle Eastern (n = 2, 0.6%), Native American (n = 1, 
0.3%), or with an unlisted identity (n = 1, 0.3%). No partici-
pants identified as Pacific Islander. Since participants could 
select more than one ethnicity, the total percentages do not 
add up to 100%. Consistent with Study 1, the same measures 
and procedures were employed, as noted below.

Measures

The same measures from Study 1 were used in Study 2: the 
35-item Gender Mannerisms Scale (GMS), the 60-item Big 
Five Inventory 2.0 (BFI- 2), and the Two-Question Method 
of Assessing Gender Identity (2QAGI).

Assumption Checking for the Exploratory Factor 
Analysis

Assumptions for Study 2 mirrored those of Study 1. The 
KMO test yielded KMOoverall =.91, confirming sample 
adequacy of the items for EFA. The Bartlett’s test, χ2(595) 
= 6528.266, p <.001, indicated the correlation matrix was 
not entirely orthogonal. The determinant for the 35 items 
was.0000000868 (not computationally zero), suggesting 
absence of singularity in the correlation matrix. Thus, EFA 
was deemed appropriate.

Assumption Check for the t‑tests

As done in Study 1, in Study 2, we performed Levene’s 
test (Levene, 1960) to determine whether the assumption 
of homogeneity of variances was met for the two-sample 
t-tests that we planned to conduct. The results showed that 
one of the four GMS composites violated this assumption 
(see Table S1 in the online supplement). Yet, as with Study 
1, we used the recommended Welch t-test for all composites 

to account for any inequality of variances, detectable at 
p <.05 or not (see Delacre et al., 2017; Zimmerman, 2004). 
Once again, using the Welch correction by default provides a 
robust interpretation (minimizing Type I and Type II errors), 
and helps ensure the reliability of the results for any level of 
variance inequality.

Study 2 Results

Exploratory Factor Analysis

Based on the Study 1 analysis, we tested a 4-factor solution 
with both varimax and oblimin rotations on the Study 2 sam-
ple to see whether the 4-factor solution could be recovered 
for this sample with the same item locations on factors spon-
taneously emerging. Using the oblimin rotation, in Study 2 
we found the intercorrelations between the pairs of factors to 
be between r =.152 and r =.485, again showing a fair amount 
of independence.

Compared to Study 1, Study 2 showed the same four fac-
tors, but one factor had a different number of items loading 
on it. The first factor was Dynamic Movements and Pos-
ture (same 12 items from Study 1, α =.90), Gesticulation 
(same four items from Study 1, α =.90), and Swaying Gait 
(same four items from Study 1, α =.77). For the fourth fac-
tor (Closed Posture), there were only two items that loaded 
above 0.45 in both Study 1 and 2 (see Tables 1 and 7). To 
create consistency across the samples, we retained these two 
items for the Closed Posture in Study 1 (two items, r =.45) 
and Study 2 (two items, r =.40). For more details about 
loadings, means, and standard deviations see Table 7 and 
Table S6 in the online supplement. Descriptive statistics for 
each factor can also be found in Table 8 and Table S4 in the 
online supplement.

Gender Differences on Factor Composites 
as Concurrent Validity

Similar to Study 1, four Welch t-tests were conducted for 
Study 2 (Table 2), with all factors being relatively uncor-
related (all rs ≤.477). Replicating Study 1, for the Gesticu-
lation factor, women (M = 3.24, SD = 0.80), on average, 
scored significantly higher than men (M = 2.78, SD = 0.86), 
t(308.51) = 5.03, p <.001, d = 0.55; for the Closed Posture 
factor, women (M = 3.53, SD = 0.71), on average, scored sig-
nificantly higher than men (M = 2.93, SD = 0.88), t(281.82) 
= 6.81, p <.001, d = 0.76; and, for the Swaying Gait factor, 
women (M = 2.73, SD = 0.81) scored significantly higher 
than men (M = 2.46, SD = 0.79), t(324.14) = 3.04, p =.003, 
d = 0.33. However, no significant differences found between 
women (M = 2.03, SD = 0.60) and men (M = 1.91, SD = 
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0.53) in Dynamic Movements and Posture t(336.2) = 1.95, 
p =.052, d = 0.21. This finding did not replicate Study 1.

Gender Differences on the GMS Factors as Divergent 
Validity with Personality Traits

In Study 2, we again conducted partial correlations as tests 
of divergent validity to isolate whether any gender differ-
ences on the GMS factors could be uniquely attributed to 
gender and not confounded with personality traits. The 
partial correlation results appear in Table 3 (and for cor-
relation matrix please view Table 4). For the Gesticula-
tion factor, there was a significant gender difference when 
controlling for all personality traits, pr(336) =.28, p <.001, 
such that women still had significantly higher scores than 
men, replicating Study 1; for Closed Posture, there was a 
significant gender difference controlling for all personal-
ity traits, pr(336) =.37, p <.001, such that women still had 
significantly higher scores than men, replicating Study 1. 
Unlike Study 1, the Swaying Gait factor showed a significant 
partial correlation for the gender difference controlling for 

all personality traits, pr(336) = -.15, p =.005, with women 
reporting significantly lower swaying gait than men. How-
ever, in Study 2, for the Dynamic Movements and Posture, 
the gender difference was not statistically significant when 
controlling for all personality traits, pr(336) =.10, p =.072.

In terms of specific personality factors, replicating Study 
1, Extraversion maintained a significant relationship with 
Dynamic Movements and Posture, controlling for the other 
personality traits and the gender difference, pr(336) =.123, 
p =.024, such that higher extraversion was associated with 
more dynamic movements and posture. However, extraver-
sion did not show significant partial correlations with sway-
ing gait in Study 2 (see Table 3; p =.113). Additionally, nega-
tive emotionality did not show significant partial correlations 
with any mannerisms in Study 2 (all ps >.073). Finally, for 
Study 2, there were new personality correlates with GMS 
factors. Specifically, for the Gesticulation factor, extraver-
sion showed a significantly correlation, controlling for the 
other personality traits and the gender difference, pr(336) 
=.18, p <.001, such that higher extraversion was associated 
with more gesticulation; as did Open-Mindedness, pr(336) 

Table 7   GMS Exploratory Factor Analysis Factor Loadings (Study 2, Oblimin)

Factor Loading

GMS Item PA1 PA2 PA3 PA4

Factor 1: Dynamic Movements and Posture
    20. When sitting, how often do you move/shake your shoulders while you are sitting? .78 .03 .01 -.16
    12. When standing, how often do you shake your legs while you are standing? .74 -.04 .06 .01
    10. When standing, how often do you move/shake your shoulders while you are standing? .80 .00 .09 -.12
    9. When standing, how often do you tap one of your feet while you are standing? .59 -.06 .09 .11
    11. When standing, how often do you rest your hand on your face while you are standing? .68 .03 .02 .03
    16. When sitting, how often do you have your hands on your waist and hips while you are sitting? .65 -.05 .10 -.04
    25. When sitting, how often do you hold your elbows while you are sitting? .49 -.02 .02 .31
    8. When standing, how often do you cross your legs or ankle while you are standing? .44 .02 .06 .22
    5. When sitting, how often do you move your waist and hips while you are sitting? .57 .03 .11 .02
    14. When standing, how often do you hold your elbows while you are standing? .52 .02 .02 .26
    13. When standing, how often do you move your arms while you are standing? .53 .15 -.01 .18
    27. When sitting, how often do you move your arms while you are sitting? .44 .06 .00 .22

Factor 2: Gesticulation
    31. When talking, how often do you move your hands while you are talking? -.05 .92 -.01 -.02
    30. When talking, how often do you move your arms while you are talking .10 .83 -.04 -.03
    29. When talking, how often do you “talk with your hands”? -.11 .84 .04 .03
    32. When talking, how often do you move your fingers while you are talking? .10 .72 .05 -.02

Factor 3: Closed Posture
    26. When sitting, how often do you cross your legs or ankle while you are sitting? -.16 .09 .10 .53
    18. When sitting, how often do you cross your legs over the knee while you are sitting? -.11 .04 .12 .50

Factor 4: Swaying Gait
    3. When walking, how often do you sway your shoulders while you are walking? .21 -.03 .74 -.17
    2. When walking, how often do you sway your hips while you are walking? .00 .00 .72 .14
    4. When walking, how often do you sway your hands while you are walking? .07 .10 .58 .02
    1. When walking, how often do you sway your arms while you are walking? -.17 .10 .55 .12
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= -.11, p =.037, such that higher openness correlated with 
lower gesticulation.

Gender Differences on Swaying Gaits Items 
as Concurrent Validity

To replicate the effects observed in Study 1, a MANOVA 
was conducted on the swaying gait items in Study 2 (the 
swaying gait items showed a correlation of roverall =.54). 
Replicating Study 1 (Table 5), women (M = 2.62, SE = 
0.050) on average reported more frequent hip swaying than 
men (M = 1.76, SE = 0.057), F(1, 340) = 63.65, p <.001, d̂ 
= 1.23. However, there were no significant differences in 
shoulder swaying between gender-groups (women: Madj = 

2.10, SE = 0.08 and men: Madj = 2.13, SE = 0.09), when 
controlling for hip swaying, F(1, 339) =.06, p =.809, d̂ 
= − 0.028.

Gender Differences on Vocal Pitch Items 
as Concurrent Validity

Replicating the findings of Study 1 (Table  6), women 
reported significantly greater high-pitched voices (M = 
2.67, SD = 0.92) than men (M = 2.26, SD = 0.90), t(425.08) 
= 4.71, p <.001, d = 0.45. Similarly, men reported signifi-
cantly greater low-pitched voices (M = 3.23, SD = 0.84) 
compared to women (M = 2.64, SD = 0.94), t(435.34) 
= − 6.88, p <.001, d = − 0.65.

Table 8   Descriptive Statistics 
for Dynamic Movement, 
Gesticulation, Closed Posture, 
and Sway Gait by Gender and 
U.S. Ethnicity (Study 2)

F = Factor; D = Dynamic Movements and Posture; G = Gesticulation; C = Closed Posture; S = Swaying 
Gait. The U.S. Ethnicities with fewer than seven women or men were excluded from this table

F Ethnicity Gender n M SD Median Skewness Kurtosis SE

D Asian Women 15 2.27 0.92 2.00 1.57 2.40 .24
Men 11 1.65 0.66 1.50 0.36 − 1.71 .20

Black Women 10 1.74 0.49 1.54 0.41 − 1.39 .15
Men 8 2.02 0.60 2.00 0.33 − 1.46 .21

Latinx Women 8 1.96 0.83 1.88 0.14 − 1.86 .29
Men 9 2.19 1.05 2.08 0.59 − 1.17 .35

White Women 150 2.05 0.65 1.92 1.05 1.04 .05
Men 114 1.96 0.61 1.83 1.31 2.07 .06

G Asian Women 15 3.05 0.77 3.00 0.81 0.55 .20
Men 11 2.50 0.75 2.50 − 0.44 − 0.50 .23

Black Women 10 3.28 1.03 3.38 0.12 − 1.53 .33
Men 8 2.69 0.84 2.75 0.11 − 1.55 .30

Latinx Women 8 2.59 1.13 3.00 − 0.27 − 1.39 .40
Men 9 2.97 1.07 3.00 − 0.47 − 1.31 .36

White Women 150 3.26 0.76 3.12 − 0.08 0.09 .06
Men 114 2.78 0.88 2.75 0.12 − 0.51 .08

C Asian Women 15 3.60 0.74 3.50 0.56 − 0.76 .19
Men 11 2.59 0.70 2.50 0.30 − 0.80 .21

Black Women 10 3.50 0.75 3.50 0.00 − 1.62 .24
Men 8 1.81 0.46 2.00 − 0.32 − 1.06 .16

Latinx Women 8 3.50 0.80 3.75 − 0.55 − 1.07 .28
Men 9 2.33 0.97 2.50 0.05 − 1.17 .32

White Women 150 3.56 0.70 3.50 − 0.27 − 0.17 .06
Men 114 3.09 0.82 3.00 − 0.59 0.00 .08

S Asian Women 15 3.27 1.07 2.75 0.69 − 1.23 .28
Men 11 2.09 0.64 2.25 − 0.30 − 1.42 .19

Black Women 10 2.38 0.62 2.50 − 0.97 − 0.16 .19
Men 8 2.56 0.58 2.50 0.40 − 1.55 .20

Latinx Women 8 2.62 0.78 2.75 − 0.31 − 1.13 .28
Men 9 2.33 0.89 2.25 0.34 − 0.94 .30

White Women 150 2.70 0.82 2.75 0.17 0.05 .07
Men 114 2.54 0.85 2.50 0.51 0.10 .08
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Study 2 Discussion

Study 2 replicated the methodology of Study 1 and rep-
licated the GMS’s reliability with a new participant sam-
ple. This finding suggests that the GMS taps aspects of 
nonverbal behavior that generalize beyond the initial sam-
ple. However, as noted in the results section for the factor 
analysis, we did drop items on the Closed Posture factor 
that did not consistently load above our standard between 
Studies 1 and 2. In this way, we refined the item content 
of the GMS by using two separate samples to mitigate the 
undue influence of having only one sample of participants 
respond to the initial items. In any case, the consistent 
replication of factor structures and gender differences in 
nonverbal behaviors between the two studies lends further 
support to the GMS’s validity and underscores the reason 
to conduct two EFAs before a MI. Additionally, we identi-
fied that the personality trait of extraversion is likely the 
unique associate of the variance in dynamic movements 
and posture given that it correlated with this dimension in 
both Study 1 and Study 2, controlling for both the gender 
difference and the other personality traits. Consequently, 
while an important factor for self-reported mannerisms, 
Dynamic Movements and Posture is more associated with 
extraversion than gender. Given that other personality 
dimensions showed inconsistent correlations with GMS 
factors across Studies 1 and 2, researchers should continue 
to examine the unique associations of personality traits 
with the GMS factors to provide a nuanced picture.

In sum, given the reliability of the GMS and the con-
sistent evidence of construct validity established in the 
earlier studies, the next phase, Study 3, involved a new 
sample and a different recruitment method to conduct a 
MI. This step was necessary for a more thorough exami-
nation of the scale’s factor structure. In Study 3, the MI 
affirmed the structures identified through the EFAs of the 
previous studies and further supported the GMS structure 
with a sample that differed in terms of age and racial/eth-
nic diversity from the previous samples. This refinement 
process involved assessing each item’s alignment with its 
intended factor, enhancing the scale’s precision and effec-
tiveness for future research.

Study 3: Measurement Invariance 
of the GMS Factor Structure

Building upon the findings from two previous studies, 
Study 3 examined the generalizability of the GMS to a 
community-based sample, which was both younger on 
average and less U.S. geographically diverse than the 

MTurk samples from Studies 1 and 2, but simultaneously 
more racially/ethnically diverse. We could have conducted 
separate confirmatory factor analysis (CFAs) for different 
gender groups in the community-based sample to see if 
the structure fits the EFA structure found from Studies 1 
and 2, indicating excellent model fit across both gender 
groups. However, it is not easy to determine the mean 
differences from separate CFAs alone. Consequently, a 
measurement invariance (MI) analysis was utilized to test 
the fit of the 4-factor solution across three types of invari-
ances: configural, metric, and scalar. While it is possible 
to conduct MI using either CFA or item-response theory 
(IRT), we chose CFA because of its popularity in psychol-
ogy literature (cf. Putnick & Bornstein, 2016). The Study 3 
sample consisted of friends and acquaintances of students 
enrolled in a human sexual behavior course at a San Fran-
cisco State University (SFSU) (on the West Coast of the 
United States). Based on the student permanent residences 
at the SFSU, the majority of the sample participants were 
from the Los Angeles and San Francisco metro areas in 
California, with fewer from the Pacific Northwest and the 
Southwest of the United States. This recruitment strat-
egy was designed to capture a broader and more varied 
set of respondents in terms of U.S. race/ethnicity, gender 
role expectations, and to more reflective of community 
norms (than is likely happening on a data vendor like 
MTurk). Importantly, international students enrolled in 
the courses were able to recruit international participants 
and did; however, we analyzed only the participants from 
the United States for this report.

Study 3 Method

Participants, Measures, and Procedure

In Study 3, the participants were not directly recruited by 
the researchers; instead, participants were reached through 
a two-step process. Students enrolled in two separate sec-
tions of human sexual behavior courses at SFSU served as 
intermediaries, inviting their friends, family, and acquaint-
ances to participate. We initially collected a sample of 1,032 
participants. To be consistent with Studies 1 and 2, we only 
analyzed cisgender heterosexual women and men who are 
able-bodied from the United States to determine whether 
these patterns generalized to the community-based sample 
of the same gender identity and sexual orientation demo-
graphics. For Study 3, the GMS was the sole measure ana-
lyzed. Nonetheless, like Studies 1 and 2 other measures were 
included, specifically the BFI- 2.

The analyzed participants from the United States only had 
an average age of 24.39 years (SD = 8.14 years). In terms 
of U.S. ethnicity categories, the majority predominantly 
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identified as Hispanic/Latino (n = 91, 31.70%), then Euro-
pean American/White (n = 71, 23.99%), then Asian Ameri-
can/Asian (n = 61, 20.61%). Smaller percentages identi-
fied as African American/Black (n = 19, 6.42%), Native 
American (n = 6, 2.15%), Pacific Islander (n = 7, 2.40%), 
and Other (n = 12, 4.38%). None of the participants selected 
Middle Eastern. Consistent with prior studies, the analysis 
focused on cisgender heterosexual women (n = 164, 55.40% 
of the sample) and men (n = 132, 44.60% of the sample). 
This approach was taken to ensure comparability of findings 
across all three studies, thus providing a consistent basis for 
assessing the GMS’s applicability in diverse populations.

Measures

The same measures from Study 1 and Study 2 were used 
in Study 3: the 35-item Gender Mannerisms Scale (GMS), 
the 60-item Big Five Inventory 2.0 (BFI- 2), and the Two-
Question Method of Assessing Gender Identity (2QAGI).

Data Preparation

One of the advantages of using MI for groups that have 
known differences (such as the gender groups differing 
on the GMS scores; see Studies 1 and 2) is that MI allows 
researchers to confirm that score differences reflect true vari-
ations in the phenomenon understudy rather than disparities 
in response interpretations (cf., Luong & Flake, 2023) by 
allowing us to examine configural and metric invariances 
across the gender groups. We would not be able to achieve 
this goal using separate CFAs per gender group.

MI maintains the psychometric rigor required by CFA’s 
statistical constraints, including multivariate normality. 
Accordingly, like Studies 1 and 2, we used the unweighted 
least squares (ULS) estimator was selected for CFA for its 
suitability with both ordinal and ordinal-like data and with 
non-normal distributions, as noted by Li (2016). While our 
response options can be treated as Likert-like, since the 
phrasing indicates increasing frequency, participants may 
treat the response scale more like an ordinal one. The ULS 
estimator is particularly adept at handling the ordinal-like 
response scales present and non-normality in this study to 
more reliable estimates of factor loadings and inter-factor 
correlations as compared to the default maximum likelihood 
estimator (Li, 2016).

Assumption Checking for the Measurement 
Invariance

In preparation for MI, the dataset underwent outlier treat-
ment through winsorization, per gender group (MI is sen-
sitive to outliers, especially affecting multivariate normal-
ity, see Luong & Flake, 2023). Subsequently, Mardia’s test 

indicated significant deviations from multivariate normal-
ity (p <.001). However, the overall KMO measure yielded 
high values (KMO =.87), suggesting sampling adequacy 
of the items for factor analysis. Bartlett’s test of perfect 
orthogonality indicated that inter-item correlations were 
likely not perfectly orthogonal in both samples (ps <.001), 
justifying the factorability of the correlation matrices. 
Additionally, the determinant of the correlation matrix was 
not computationally zero for either gender group, allow-
ing for matrix algebra necessary for MI. The existence of 
non-normality is why we chose the ULS estimator instead 
of the default maximum likelihood estimator (see also Li, 
2016). Having met the necessary assumptions of MI, we 
proceeded with this analysis.

Study 3 Results

We conducted a MI analysis using the lavaan package 
(Rosseel, 2012) in R, applying the ULS estimator and the 
nonlinear minimization by bounded least squares method. 
For descriptive statistics of each factor, as well as their 
intercorrelations, please consult Table 9 and Tables S2 and 
S4 in the online supplement. Our sample consisted of 164 
women and 132 men (with complete cases for all GMS 
items and all BFI- 2 items), and we analyzed configural, 
metric, and scalar invariances to evaluate the consistency 
of the GMS across gender groups, with the model statis-
tics presented in Table 10. We present the results for each 
type of invariance using the change values for χ2 statistics 
and the common fit indices of root mean square error of 
approximation (RMSEA), comparative fit index (CFI), and 
Tucker-Lewis index (TLI), following suggested best prac-
tices (Putnick & Bornstein, 2016).

Configural Invariance of the GMS

The initial model, testing configural invariance, the model 
comprised 144 parameters and demonstrated a good fit 
with a χ2

overall.configural = 352.05 for 406 degrees of free-
dom. The fit for women was χ2

women.configural = 196.45 
and for men χ2

men.configural = 155.61, showing a strong 
base model performance. Fit indices were exceptionally 
good, with RMSEAconfigural = 0.00, CFIconfigural = 1.00, and 
TLIconfigural = 1.01, indicating an excellent model structure 
without overfitting. High factor loadings (>.62) across the 
latent variables of (a) dynamic movement, (b) gesticula-
tion, (c) swaying gait, and (d) closed posture underscored 
the robustness of the model structure across genders 
(Table 11).
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Metric Invariance of the GMS

Adding 18 equality constraints to the factor loadings, the 
metric invariance model exhibited a χ2

overall.metric = 407.72 

over 424 degrees of freedom. The fit indices for this model 
were RMSEAmetric = 0.00, CFImetric = 1.00, and TLImetric = 
1.00, suggesting minimal impact from the constraints and 

Table 9   Descriptive Statistics 
for Dynamic Movement, 
Gesticulation, Closed Posture, 
and Sway Gait by Gender and 
U.S. Ethnicity (Study 3)

F = Factor; D = Dynamic Movements and Posture; G = Gesticulation; C = Closed Posture; S = Swaying 
Gait. To keep parallel structure with Table 8, we only listed the values for Asian, Black, Latinx, and White 
respondents

F Ethnicity Gender n M SD Median Skewness Kurtosis SE

D Asian Women 23 2.17 0.60 2.08 0.33 − 1.07 .13
Men 30 2.26 0.77 2.08 1.23 1.09 .14

Black Women 10 2.46 0.80 2.67 − 0.34 − 1.52 .25
Men 6 2.39 0.53 2.21 0.37 − 1.93 .21

Latinx Women 49 2.27 0.59 2.25 − 0.07 − 0.70 .08
Men 32 1.99 0.58 1.92 0.50 0.18 .10

White Women 38 2.26 0.59 2.38 − 0.29 − 0.50 .15
Men 26 2.34 0.74 2.21 0.92 0.22 .19

G Asian Women 23 3.43 0.96 3.50 0.01 − 0.87 .20
Men 30 3.12 0.92 3.00 0.14 − 0.83 .17

Black Women 10 3.70 0.65 3.62 0.66 − 0.90 .21
Men 6 3.17 0.74 3.25 − 0.36 − 1.58 .30

Latinx Women 49 3.41 0.81 3.50 0.38 − 0.79 .12
Men 32 2.95 0.99 3.00 0.03 − 0.21 .17

White Women 38 3.43 0.71 3.75 − 1.14 1.76 .11
Men 26 3.21 0.96 3.00 0.36 − 0.67 .19

C Asian Women 23 3.72 0.80 4.00 − 0.24 − 0.89 .17
Men 30 3.03 0.97 3.00 − 0.58 − 0.44 .18

Black Women 10 3.75 0.89 3.75 0.16 − 1.63 .28
Men 6 2.67 1.03 3.00 − 0.37 − 1.37 .42

Latinx Women 49 3.76 0.88 4.00 − 0.96 1.04 .13
Men 32 2.38 1.00 2.50 0.38 − 0.26 .18

White Women 38 3.86 0.69 4.00 − 0.34 − 0.17 .11
Men 26 3.50 1.07 4.00 − 0.45 − 0.90 .21

S Asian Women 23 2.75 0.74 2.75 0.84 1.75 .15
Men 30 2.42 0.75 2.25 0.50 0.08 .14

Black Women 10 2.95 1.03 2.62 0.90 − 0.65 .32
Men 6 2.33 0.74 2.62 − 0.82 − 1.05 .30

Latinx Women 49 2.80 0.87 2.75 0.29 0.53 .12
Men 32 1.80 0.68 2.00 0.61 − 0.28 .12

White Women 38 2.78 0.55 3.00 − 0.62 − 0.59 .09
Men 26 2.62 1.02 2.75 0.33 − 0.68 .20

Table 10   Measurement 
Invariance Results Across 
Gender Groups

In the first row of the table, χ2 stands for the Chi-square statistic, df represents the degrees of freedom, 
Δχ2 indicates the change in the Chi-square statistic, and Δdf denotes the change in degrees of freedom. 
The RMSEA, CFI, TLI, and SRMR are all overall statistics, not differences between models. Metric invari-
ance is the difference between configural and metric invariances, and similarly, scalar invariance is the dif-
ference between metric and scalar invariances

Model χ2 df Δχ2 Δdf p-value RMSEA CFI TLI SRMR

Configural Invariance 352.05 406 – – – .00 1.00 1.01 .07
Metric Invariance 407.72 424 55.67 18  <.001 .00 1.00 1.00 .08
Scalar Invariance 513.74 442 106.02 18  <.001 .04 .90 .99 .08
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maintaining high comparability across genders. There was 
a significant chi-squared difference (Δχ2 = 55.67, df = 
18, p <.001), indicating changes with metric constraints. 
Nonetheless, the p-value for the Δχ2 statistic is known 
to be influenced by increasing sample size (e.g., Chen, 
2007; Putnick & Bornstein, 2016). Accordingly, we used 
the difference in the fit indices as a more stable indication 
of invariance (see Cheung & Rensvold, 2002). The differ-
ences in fit indices were minimal with ΔRMSEAmetric = 
0.00, ΔCFImetric = 0.00, and ΔTLImetric = 0.01 units. The 
overall model fits for metric invariance still showed excel-
lent fits using existing MI standards, RMSEAmetric =.00, 
CFImetric = 1.00, TLImetric = 1.00, SRMRmetric =.08. Thus, 
these results demonstrate excellent metric invariance 
across the gender groups (see Table 10).

Scalar Invariance of the GMS

Adding 40 equality constraints on item intercepts and fac-
tor loadings, the scalar model displayed a χ2

overall.scalar = 
513.74 with 442 degrees of freedom. The comparison 
between the metric and scalar models showed a substan-
tial chi-squared increase (Δχ2 = 106.02, df = 18, p <.001), 
reflecting the rigorous constraints of scalar invariance. 
Specifically, the fit indices slightly deteriorated com-
pared to the metric model (with ΔRMSEAscalar = -.04, 
ΔSRMRscalar = -.00, ΔCFIscalar =.01, and ΔTLIscalar =.02), 
but remained within acceptable ranges as overall model 
fits: RMSEAscalar = 0.04, CFIscalar = 0.99, and TLIscalar = 
0.99, effectively demonstrating the model’s capability 
to maintain equivalence across groups using existing MI 
standards (Table 10).

Table 11   GMS Confirmatory Factor Analysis Factor Loadings and Fit Indices (Study 3)

Factor Loading

GMS Item Women Men

Factor 1: Dynamic Movements and Posture
    8. When standing, how often do you cross your legs or ankle while you are standing? 1.00 (fixed) 1.00 (fixed)
    12. When standing, how often do you shake your legs while you are standing? 1.38 1.13
    10. When standing, how often do you move/shake your shoulders while you are standing? 1.51 0.95
    9. When standing, how often do you tap one of your feet while you are standing? 1.41 0.73
    11. When standing, how often do you rest your hand on your face while you are standing? 1.18 0.96
    16. When sitting, how often do you have your hands on your waist and hips while you are sitting? 1.15 0.62
    25. When sitting, how often do you hold your elbows while you are sitting? 1.05 0.91
    20. When sitting, how often do you move/shake your shoulders while you are sitting? 1.27 0.88
    5. When sitting, how often do you move your waist and hips while you are sitting? 1.21 0.75
    14. When standing, how often do you hold your elbows while you are standing? 0.94 0.89
    13. When standing, how often do you move your arms while you are standing? 1.34 0.95
    27. When sitting, how often do you move your arms while you are sitting? 1.26 0.81

Factor 2: Gesticulation
    29. When talking, how often do you “talk with your hands”? 1.00 (fixed) 1.00 (fixed)
    30. When talking, how often do you move your arms while you are talking 1.45 0.9
    31. When talking, how often do you move your hands while you are talking? 1.14 0.90
    32. When talking, how often do you move your fingers while you are talking? 1.44 1.26

Factor 3: Closed Posture
    26. When sitting, how often do you cross your legs or ankle while you are sitting? 1.00 (fixed) 1.00 (fixed)
    18. When sitting, how often do you cross your legs over the knee while you are sitting? 1.26 1.09

Factor 4: Swaying Gait
    1. When walking, how often do you sway your arms while you are walking? 1.00 (fixed) 1.00 (fixed)
    2. When walking, how often do you sway your hips while you are walking? 1.85 1.15
    3. When walking, how often do you sway your shoulders while you are walking? 2.22 1.56
    4. When walking, how often do you sway your hands while you are walking? 2.59 1.66

Fit Indices
    Comparative Fit Index .96 .99
    Tucker-Lewis Index .96 .99
    Root Mean Square Error of Approximation .05 .03
    Standardized Root Mean Square Residual .08 .07
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Study 3 Discussion

Overall, the MI analysis conducted across configural, 
metric, and scalar models has robustly demonstrated the 
scale’s consistency across gender groups. The analysis 
showed that the model structure remained strong, and the 
constraints introduced at each level of invariance—while 
affecting the fit to varying degrees—did not compromise 
the overall utility of the scale. Specifically, the scale’s 
ability to measure latent constructs consistently between 
women and men was affirmed, indicating its reliability 
for valid group comparisons. These results ensure that 
any observed differences in scale scores between genders 
are likely reflective of true differences in the constructs 
measured, rather than artifacts of measurement bias, thus 
supporting the scale’s applicability and effectiveness in 
diverse demographic settings. This validation supports the 
scale’s broad applicability, making it a reliable tool for 
diverse demographic settings.

General Discussion

These three studies collectively provided compelling evi-
dence that the GMS is a valid and reliable psychometric 
instrument that captures salient aspects of intrapersonal, 
declarative self-knowledge regarding mannerisms that 
have been previously studied as interpersonally gen-
dered. The validity and reliability of the GMS had been 
rigorously evaluated through EFA and MI across multi-
ple studies. Specifically, the use of two EFAs before a 
MI allowed us to refine the scale itself, ensuring that the 
items included were both representative and indicative of 
the underlying constructs they aimed to measure. Of note, 
the second EFA showed that at least two items identified 
by the first EFA were not replicable. This outcome would 
have been masked by using only one EFA and then a MI. 
What is more, the two EFA results consistently supported 
the 4-factor multidimensionality of the scale, aligning with 
theoretical expectations of gendered nonverbal behav-
iors in general and providing a further breakdown of the 
dynamic movement dimension for intrapersonal under-
standing. Subsequent MI (via CFA) provided robust sup-
port for the scale’s structure, demonstrating good model 
fit on a more diverse sample in terms of age band and 
U.S. ethnicity. This level of validation spoke to the scale’s 
reliability, indicating that the GMS could be confidently 
used to measure gendered nonverbal cues with consistency 
over time.

The existence of the GMS can now provide theoretical 
perspectives on and empirical connections between the 

dynamics between self-perception and social perception 
of gendered nonverbal behavior—finally connecting the 
intrapersonal to the interpersonal. These connections are 
possible because the scale’s development was rooted in 
interpersonal nonverbal behavior.

One noteworthy possible connection is that the mid-
dling accuracy rates in gender recognition through walking 
motions, as highlighted by Pollick et al. (2005) can now 
attempt to reconcile the interpersonal perception dynam-
ics with a potential reliance on the perceivers intrapersonal 
insights about how their own mannerisms connect to their 
gender self-categorization. The consistent relationship 
between extraversion and dynamic movement and posture 
(in Studies 1 and 2) underscores the role of personality traits 
in shaping gendered nonverbal expression, at least in terms 
of self-perception, illustrating how individual differences 
like extraversion are interwoven with gender categorizations 
to influence self-perceived nonverbal behaviors. Addition-
ally, because extraversion emerged as a consistent correlate 
of dynamic movement and posture, studies can also combine 
the thin-slicing perceiver methodology (e.g., Kolar et al., 
1996) of inferring personality traits with the existing gender-
based categorizations to get a finer-grain understanding of 
how perceivers use multiple information sources to make 
their judgments about nonverbal behavior.

Limitations and Future Directions

A salient limitation of the GMS and all self-report measures 
is that the GMS responses do not sufficiently separate actu-
arial behavior from the potential biases of societal gender 
norms and the internalization of gender roles, either con-
sciously or unconsciously. This could mean that some of the 
differences in scores between gender groups might reflect 
biases toward social stereotypes rather than actual behaviors. 
Without an objective evaluation of behaviors, it is currently 
challenging to distinguish between accurate self-reports and 
those influenced by stereotypes. However, new self-report 
tools like the adult felt-pressure to conform to gender ste-
reotypes (Chessin et al., 2019) offer ways to address these 
issues at the level of self-reporting alone. Further studies 
should examine how accurate the self-reports for the GMS 
factors are vis-à-vis actual manifest behavior when recorded 
and coded.

Another important limitation is that the GMS in this study 
has been validated primarily within the U.S. context for cis-
gender, heterosexual populations, thereby overlooking sexual 
minorities. To initially address this limitation, we conducted 
supplementary EFA using oblimin rotation, incorporating 
both sexual minorities and majorities in Studies 1 and 2 
(see Table S7 in the online supplement). The factor analysis 
revealed the same factor structure and item composition as 
observed in Studies 1 and 2 with heterosexual participants, 



	 Sex Roles           (2025) 91:31    31   Page 18 of 20

with differences only in item loadings. Nonetheless, the ini-
tial addressal needs to be (and will be) coupled with future 
research focusing on recruiting large samples of cisgender 
queer individuals and, separately, heterosexual and queer 
transgender individuals to verify whether the GMS accu-
rately captures gendered mannerisms across diverse sexual 
orientations and gender identities. Thus, our investigation 
can be considered as the first step in a larger, multi-step 
research process.

Additionally, future studies should examine the GMS 
responses and factor structure with more inclusive demo-
graphics within the United States as well as in different 
national cultures. For extending the GMS to other national 
cultures, international researchers are encouraged to adapt 
the GMS for their cultural contexts through measurement 
invariance analysis (via CFA or IRT) and tweak the items 
for their specific national cultural context if necessary. This 
international expansion will enhance our understanding of 
nonverbal gender expressions across cultures and identify 
both universal (or near-universal) dynamics in addition to 
culturally specific mannerisms. Gender research writ large 
should do a better job of identifying culture-specific and 
culture-general dynamics.

Moreover, the GMS can now be used in the U.S. con-
text at least to explore other influences on how individuals 
self-report their nonverbal behaviors specific to gendered 
mannerisms, including factors such as a person’s house-
hold religion (e.g., Calabro, 2013), childhood experiences 
(e.g., Daines et al., 2021), self-presentation on social media 
(Jackson & Luchner, 2018), social desirability (e.g., Reyn-
olds, 1982), and gender norm conformity concerns (Mahalik 
et al., 2003, 2005).

Another application of the GMS worth noting in this 
journal is its potential use in therapy and counseling set-
tings. Given the GMS’s analysis focus on cis heterosexual 
women and men, clinicians and counselors should be cau-
tious at present in applying these initial findings to queer 
and trans clients. Nonetheless, to the extent that clinicians 
rely on tools such as the Bem Sex Role Inventory (Bem, 
1974) to ascertain adherence to traditional (U.S.) femininity, 
traditional (U.S.) masculinity, and so-called psychological 
androgyny (the combination of femininity and masculin-
ity), the GMS may be one tool to remind and/or illustrate 
to clients that trait-endorsement and mannerisms may or 
may not be intimately connected. What is more, given that 
some mannerisms—namely, dynamic movement—are also 
correlated with personality traits, clients can see their own 
behavioral repertoire in a broader context of how gender 
and personality converge and separate. When the GMS is 
correlated with actuarial behavior, this understanding will 
become vital to concepts like behavioral gender fluidity (as 
opposed to a core nonbinary sense of self; cf. Tate et al., 
2020), behavioral heterosexual gender non-conformity, in 

addition to other ways that heterosexual and queer people 
and cis people and trans people challenge or move with tra-
ditional heteronormative gender norms. All of these insights 
will eventually be available to therapy and counseling con-
texts, helping pave the way for more nuanced and supportive 
counseling practices that promote well-being among gender 
traditional and gender diverse populations.

Conclusion

This study presents the GMS as a promising tool for quanti-
fying self-reports of gendered nonverbal behaviors, filling a 
gap between self-perception (intrapersonal) and social per-
ception (interpersonal). Validated through rigorous statisti-
cal analyses, the GMS offers a nuanced understanding of 
gender expression in everyday life—albeit for heterosexual 
cis women and men at the moment. Nonetheless, the GMS’s 
development marks a key advancement in gender studies in 
psychological science and related behavioral sciences, pro-
viding a foundation for further research to explore the rich 
nexus of intrapersonal and interpersonal communication for 
all genders and sexual orientations in all countries.
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