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Abstract

Background: Camouflaging, the strategies that some autistic people use to hide their differences, has been hypothesized
to trigger mental health ramifications. Camouflaging might reflect ubiquitous impression management experiences that
are not unique to autistic people and similarly impact the mental health of non-autistic people.

Aims: We first examined whether individuals in the general population camouflage and manage impressions while
experiencing mental health repercussions, and how gender and neurodivergent traits modified these associations. We
then assessed how camouflaging and impression management arose from internalized stigma, and their inter-relationships
in shaping mental health outcomes.

Methods: Data were collected from 972 adults from a representative U.S. general population sample, with measures
pertaining to camouflaging, impression management, mental health, internalized stigma, and neurodivergent traits.
Multivariate hierarchical regression and moderated mediation analyses were used to address the two research aims.
Results: Both camouflaging and self-presentation (a key component of impression management) were associated with
mental health presentations in the general population, which overlapped with those previously reported in autistic
people. These associations were more pronounced in women compared with men and were of different directions for
individuals with higher autistic traits versus higher ADHD traits. Internalized stigma might be a key stressor that could
elicit camouflaging and impression management through social anxiety, which in turn might lead to adverse mental health
outcomes.

Conclusions: These findings advance the conceptual clarity and clinical relevance of camouflaging and impression
management across social and neurodiverse groups in the general population. The ramifications of camouflaging and
impression management underscore the need to alleviate internalized stigma for better mental health across human
groups.
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Camouflaging involves concealing or adapting neurodi-
vergent (e.g. autistic) characteristics in social situations,
such as imitating body language, memorizing social
scripts, and maintaining eye contact (Cook et al., 2021;
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Libsack et al., 2021; Zhuang et al., 2023). Social sanctions
and prejudice that pervade neurotypical social spaces
thwart opportunities for positive social contact and
employment in autistic people (Cage & Troxell-Whitman,
2019; Hull et al., 2017; Mandy, 2019). Hence, some hide
their neurodivergence (i.e. deviations in neurocognitive
profiles from the general population ‘normal’) for safety,
belonging, and control over the impressions they form in
others (Zhuang et al., 2023). Nevertheless, the mental
health repercussions can be substantial. Growing research
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and lived experiences from autistic people suggest that
camouflaging can trigger depression, anxiety, diminished
self-esteem, felt inauthenticity, and burnout (Cook et al.,
2021; Field et al., 2024).

Many aspects of camouflaging, including its mental
health ramifications, are likely not solely present in autis-
tic people (Ai et al., 2024; Hull et al., 2019; Livingston
et al., 2020; van der Putten et al., 2024). Camouflaging
motivations and strategies in a large U.S. general popula-
tion sample parallel those reported in autism-enriched
samples (Ai et al., 2024), suggesting that camouflaging
extends to alterations of behaviors and other social identity
aspects that people generally enact in face of belonging
needs or stigma (Chapman et al., 2022). Camouflaging
outcomes also show continuity across populations. Both
autistic and non-autistic individuals who engage in camou-
flaging experience depression, anxiety, and stress (Cassidy
etal., 2020; Hull et al., 2019; Lorenz & Hull, 2024; Miller
et al., 2021; Somerville et al., 2023). These findings echo
the impression management (IM) literature, whereby emo-
tional suppression, false self-presentation, and conceal-
ment of stigmatized traits are linked to elevated depression,
anxiety, stress, and identity difficulties (Jeung et al., 2018;
Mun & Kim, 2021; Pachankis et al., 2020; Sedlovskaya
et al., 2013). It is thus critical to investigate camouflaging,
as a kind of IM, in the general population to expand our
understanding of the socio-contextual underpinnings in
how camouflaging arises and affects mental health.

We have proposed the transactional IM framework (Ai
etal., 2022) to guide theory-driven research on camouflag-
ing across autistic and general populations (Fombonne,
2020; Lai et al., 2021; Williams, 2021). This framework
conceptualizes camouflaging as a component of IM expe-
riences (e.g. self-presentation, self-concealment, self-
monitoring) that pervade human social lives (Goffman,
1959; Leary & Kowalski, 1990). This framework also pre-
dicts overlapping mental health outcomes of IM across
human groups, with unique interactions between social-
contextual influences and individual differences (e.g. neu-
rodivergent traits) that determine how IM manifests and
affects mental health. Leveraging this framework can
address a critical knowledge gap: Are the mental health
impacts of camouflaging and their social-contextual
underpinnings in the general population parallel to, or dif-
ferent from, recent findings in autism-enriched samples
(Field et al., 2024; Zhuang et al., 2023)?

Sociodemographic and neurodivergent trait differences
may moderate the psychological impacts of camouflaging/
IM. For instance, autistic girls and women tend to experi-
ence greater social pressure from gendered expectations to
socialize (Kreiser & White, 2014) than autistic boys and
men and are thus more compelled to mask their autistic
features (Cola et al., 2020; Hull et al., 2019; Lai et al.,
2017, 2023). This might result in more distress, struggle in
everyday functioning, and even suicidal ideation, although

current findings are mixed (Beck et al., 2020; Bernardin,
Lewis, et al., 2021; Hull et al., 2021). In the general popu-
lation, however, men reported greater camouflaging than
women (Ai et al., 2024). This opposite finding to that of
autistic populations might be attributable in part to differ-
ences in the purposes and expressions of camouflaging.
Existing IM research suggests that self-presentation strate-
gies are more voluntarily employed by men for instrumen-
tal gains, and are more agentic, active, and varied in men
compared to women (Bolino et al., 2016; Guadagno &
Cialdini, 2007). The burdens of camouflaging/IM in gen-
der-diverse or non-binary autistic and non-autistic indi-
viduals are just gaining traction (McQuaid et al., 2022).

Camouflaging/IM could be more pervasive and taxing
for autistic than non-autistic people given their neurode-
velopmental differences in a world saturated by neurotypi-
cal social expectations (Ai et al., 2022; Bolis et al., 2017;
Milton, 2012). Non-autistic people with elevated autistic
traits might also camouflage to mitigate comparable social
difficulties as autistic people and face similar mental health
impacts (Miller et al., 2021; O’Loghlen & Lang, 2023;
Somerville et al., 2023). Emerging findings show that
camouflaging in people with attention-deficit/hyperactiv-
ity disorder (ADHD) shares similar motivation, strategies,
and outcomes with autistic camouflaging, but unique fea-
tures may emerge from interactions with ADHD traits
(Ginapp et al., 2023; Lai et al., 2022; Merkt et al., 2015).

The transactional IM framework suggests stigma to be
a key mechanistic factor linking camouflaging/IM, its
social drivers, and mental health outcomes. Stigmatization
refers to the discrediting of social-identity attributes that
evoke alienation, discrimination, and victimization
(Goftman, 1963). When people internalize the stigma, it
can lead to shame and self-criticism, cascading to lower
quality of life and elevated mental health problems
(Drapalski et al., 2013; Livingston & Boyd, 2010). Stigma
management in marginalized groups exhausts psychologi-
cal resources and evokes distress (Frost, 2011). In autistic
individuals, internalized stigma is linked to poorer mental
health (Botha & Frost, 2020; Han et al., 2021; den Houting
et al., 2021), yet mitigating the stigma, a key driver of
autistic camouflaging (Cage & Troxell-Whitman, 2019;
Pearson & Rose, 2021; Perry et al., 2022), is also associ-
ated with psychological repercussions, possibly elevating
mental health risks in autistic compared with non-autistic
people (Lai, 2023).

Altogether, both social stigma and its mitigation
through camouflaging/IM can be psychologically adverse
(Field et al., 2024; Han et al., 2021; Zhuang et al., 2023).
Yet, there are insufficient empirical findings chaining
these relationships. One avenue is to examine the indirect
effect of stigma on mental health through camouflaging/
IM. This indirect pathway was previously investigated in
autistic adults and camouflaging did not mediate the rela-
tionship between autism-related stigma and mental health
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Figure |. Conceptual mapping of the hypothesized relationships among internalized stigma, social anxiety, camouflaging/IM, and

mental health repercussions.

Note. Internalized stigma is hypothesized to drive camouflaging/IM directly and also through social anxiety. Internalized stigma and camouflaging/
IM are both hypothesized to lead directly to poor mental health, and internalized stigma might further indirectly evoke poor mental health through
increasing camouflaging/IM. Furthermore, it is hypothesized that all mediation effects and the direct effect of camouflaging/IM on mental health could

be moderated by gender, autistic traits, and ADHD traits.

(Perry et al., 2022). However, this study used a broad
measure of mental well-being (Tennant et al., 2007) with-
out assessing specific mental health domains. Further, this
study measured perceived but not internalized stigma,
which could compel more pervasive camouflaging/IM and
severe mental health repercussions (Botha et al., 2022;
Han et al., 2021; Huang et al., 2023). Empirical investiga-
tions are needed to determine if this mediating role of cam-
ouflaging/IM exists and if it shows continuity across
neurodiverse and social groups.

Another key mechanism theoretically linking camou-
flaging, stigma, and mental health is social anxiety.
Camouflaging is associated with increased social anxiety
in autistic and non-autistic people (Hull et al., 2021;
Lorenz & Hull, 2024), but it is unclear if this effect is uni-
directional (Chapman et al., 2022). Social anxiety can
arise from hostile environments and perpetuate more cam-
ouflaging as individuals strive to maintain their social per-
formance (Bargiela et al., 2016; Chapman et al., 2022).
The transactional IM framework predicts a feedback loop
(Ai et al., 2022), whereby heightened social anxiety, ini-
tially resulting from camouflaging/IM, sustains camou-
flaging/IM and exacerbates further psychological distress
(Chapman et al., 2022). Hence, it is important to examine
social anxiety as a mediator between internalized stigma
and camouflaging/IM, and not just as an outcome of cam-
ouflaging/IM.

Here, we assessed the theoretical mental health ramifi-
cations of camouflaging in the general population, and how
these relations were mediated and moderated by key mech-
anistic factors (Figure 1), as informed by the transactional
IM framework (Ai et al., 2022). First, we investigated

whether the mental health outcomes of camouflaging and
self-presentation overlap in the general population and
assessed the moderating roles of gender, autistic, and
ADHD traits. Second, to assess theoretical mechanistic
relationships, we evaluated whether social anxiety medi-
ates the link between internalized stigma and camouflag-
ing/IM, and whether camouflaging/IM mediates the links
between internalized stigma and mental health outcomes.
The findings would confer novel, clarifying insights into
how camouflaging arises from social pressures and shapes
mental well-being across human groups.

Methods

Participants

The participants consist of 1,051 adults aged 18years or
older capable of self-reporting and consent. The sample
size was the largest we could opt for given study feasibil-
ity. It satisfies sample size standards for participant-to-
predictor ratio in hierarchical multivariate regression
(Tabachnick & Fidell, 2001) and for moderated mediation
analysis (Preacher et al., 2007), which are employed in this
study. Recruitment occurred over 26 days via Prolific, an
online crowdsourcing platform that allows its users to vol-
untarily participate in web-based studies for monetary
compensation.

Participants were compensated at USD $9.50 per hour
and were recruited using a U.S. general population repre-
sentative sampling method, which leveraged U.S. census
data (U.S. Census Bureau, 2015) for demographic stratifi-
cation across age, ethnicity, and sex. Five participants
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were excluded due to age misreporting (exceeding
400 years) or failed attention checks, and 74 participants
with incomplete item-level data were also excluded. The
final dataset comprised complete item-level data from 972
participants (Table 1). The psychometric properties of the
Camouflaging Autistic Traits Questionnaire (CAT-Q; Hull
et al., 2019) in the general population have been examined
using the current sample (Ai et al., 2024). The study was
approved by the Research Ethics Board at the Centre for
Addiction and Mental Health, Canada (REB #079/2021).

Procedure and measures

Participants completed an online survey hosted on
Qualtrics. This survey comprised self-reported measures
of demographics information, camouflaging, self-presen-
tation, neurodivergent traits, internalized stigma, and men-
tal health. These scales demonstrate psychometric
strengths and are theoretically relevant to the transactional
IM framework (Ai et al., 2022). The Cronbach’s alphas for
all measures in this sample were all above 0.70, indicating
acceptable to excellent internal consistency. For psycho-
metric details see Supplemental Table SM. 1.

The CAT-Q (Hull et al., 2019) measured camouflag-
ing. The Self-Presentation Tactics (SPT) scale (Lee et al.,
1999) measured specific self-presentation strategies as a
generic IM construct. The Subthreshold Autism Trait
Questionnaire (SATQ; Kanne et al.,, 2012) measured
dimensional autistic traits, and the Adult ADHD Self-
Report Scale Part A (ASRS-A; Kessler et al.,, 2007)
measured dimensional ADHD traits. Social anxiety
symptoms were measured using the social fear subscale
of the Liebowitz Social Anxiety Scale (LSAS; Liebowitz,
1987). Internalized stigma was measured using the
Shortened Internalized Stigma of Mental Illness Inventory
10-Item Version (ISMI-10; Boyd et al., 2014); here, the
ISMI-10 was adapted for the general population, whereby
participants reported the most salient minority group that
they belong to (e.g. concerning gender, ethnicity, sexual
orientation, religion, atypical hobbies or interests, physi-
cal or mental disabilities), and based their reports of
internalized stigma-related experiences on this minority
identity.

Measurements for the theoretical mental health ramifi-
cations of camouflaging/IM included: the Generalized
Anxiety Disorder scale (GAD-7; Spitzer et al., 2006) for
generalized anxiety symptoms, the Patient Health
Questionnaire (PHQ-9; Kroenke et al., 2001) for depres-
sive symptoms, the Short Warwick-Edinburgh Mental
Wellbeing Scale (SWEMWS; Stewart-Brown et al., 2009)
for mental wellbeing, the Self-Regulatory Fatigue Scale
Short Form (SRF-S; Nes et al., 2013) for ego depletion and
cognitive  exhaustion, and the Kernis-Goldman
Authenticity Inventory Short Form (KGAI; Bond et al.,
2018) for subjective authenticity.

Statistical analyses

All analyses were performed with R version 4.2.1(R Core
Team, 2018). Two sequential analyses were performed to
address the two study aims.

Theoretical mental health outcomes: Hierarchical multivariate
regression. We used hierarchical multivariate regression to
evaluate the mental health correlates of camouflaging and
self-presentation, and examined the moderating effects of
gender, autistic, and ADHD traits. The multivariate regres-
sion method was chosen due to significant correlations
among the mental health variables (Supplemental Figure
1). All continuous variables were first standardized to
z-scores, and no variable showed notable skewness.
Assumption of linearity was confirmed via visual inspec-
tion of the correlation scatterplots of all variables, and there
was no evidence of multicollinearity as the Variance Infla-
tion Factor (VIF) values of all continuous predictors were
less than 3. Normality of residuals was confirmed via visual
inspection of the density and Q-Q plots. The Goldfeld-
Quandt test suggested no heteroscedasticity in the data.

We performed a three-step hierarchical multivariate
regression. At step 1, demographic variables (i.e. age, eth-
nicity, gender) and neurodivergent traits (i.e. autistic and
ADHD traits) were entered as covariates in the nested model
predicting anxiety, depression, mental wellbeing, self-regu-
latory fatigue, and subjective authenticity. At step 2, CAT-Q
was additionally entered to assess whether camouflaging
tendencies predicted mental health outcomes over and
beyond gender and neurodivergent trait differences. At step
3, interaction terms were added to assess whether camou-
flaging interacted with gender, autistic traits, and ADHD
traits, respectively, to influence mental health outcomes.
These models were compared via an analysis of variance
model comparisons test (Supplemental Table SM.3). After
the most optimal model was determined, multiple compari-
sons were corrected for using the Benjamini-Hochberg pro-
cedure (False Discovery Rate, FDR 0.05) to the p-values of
all predictors included (Benjamini & Hochberg, 1995).
Finally, to illustrate whether the mental health outcomes
related to camouflaging are comparable to those of self-
presentation, the same hierarchical multivariate regression
procedures were repeated by replacing CAT-Q with SPT in
the modeling process.

Theoretical mechanistic relationships: Simple and moderated
mediation. We used mediation modeling to assess the theo-
retical mechanistic relationships among internalized
stigma, social anxiety, camouflaging/IM, and mental
health. Given the high internal consistency observed across
CAT-Q and SPT items at a=0.968 (95% CI [0.965,
0.971]), the standardized total scores from these two scales
were averaged as a composite score to parsimoniously rep-
resent IM. The two total scores were averaged to ensure
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Table . Sample demographics.

N %
Gender
Men (also referred to as cisgender men) 461 47.4
Women (also referred to as cisgender women) 491 50.5
Gender-diverse? 20 2.06
Sex assigned at birth
Male 469 483
Female 503 51.8
Ethnicity
Caucasian 707 72.7
Black or African American 131 13.5
Asian 72 741
American or Alaskan Native 9 0.93
Native Hawaiian or Pacific Islander 3 0.31
Prefer not to answer 3 0.31
Other (e.g. Mixed, Hispanic) 47 5.14
Sexual orientation
Heterosexual 809 83.2
Bisexual 77 7.92
Gay 22 2.26
Lesbian 17 1.75
Pansexual 14 1.44
Not sure or questioning 8 0.82
Queer 7 0.72
Asexual 6 0.62
Two-spirit 2 0.21
Prefer not to say 5 051
Other (e.g. Demisexual) 5 0.51
Self-reported clinical diagnosis
None 516 53.1
Mental health diagnoses (e.g. anxiety, depression, bipolar disorder)® 124 12.8
Chronic medical conditions® 91 9.36
Neurodivergent? 19 1.96
Substance use disorder 6 0.62
Multi-diagnostic categories® 183 18.8
Do not know 16 1.65
Prefer not to answer I 1.13
Other 6 0.62
Education level
University/college diploma 371 382
High school diploma 290 29.8
Master’s degree 224 23.1
Doctoral degree or equivalent 44 4.53
Middle school degree 3 0.31
Primary school degree 2 0.21
Other (e.g. Trade, Associate degree) 38 391
M SD
Age (years) 442 16.3
Education years 15.9 3.84

Note. N=number; M=mean; SD =standard deviation.

2Gender-diverse individuals include trans men, trans women, genderqueer, genderfluid, androgynous, nonbinary, or prefer not to answer.

®Mental health diagnoses were self-reported.

“Chronic medical conditions include health conditions that last for a long time, such as diabetes, asthma, epilepsy, cerebral palsy, or sensory disability.
9The neurodivergent category includes individuals reporting being diagnosed with autism, ADHD, or learning disability.

¢The multi-diagnostic categories group includes individuals reporting being diagnosed with multiple diagnostic categories and are exclusive to the
rest of individuals reporting only a single diagnostic category.
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Figure 2. Mental health correlates of camouflaging and self-presentation as moderated by gender and neurodivergent traits.
The step 3 hierarchical multivariate regression showed significant moderating effects of gender and neurodivergent traits on the
relationships between camouflaging/self-presentation and mental health. (a) Women, in comparison to men, who indicated higher
levels of camouflaging demonstrated worse mental health consequences. People with greater autistic traits, compared with those
with lower traits, who engage in more camouflaging reported poorer mental health. Conversely, the mental health outcomes of
people with greater ADHD traits, compared with those with lower traits, who engage in more camouflaging were more positive.
(b) The same directionality of interaction effects was found when replacing camouflaging with self-presentation as the predictor.
Note. self-reg. fatigue =self-regulatory fatigue; SPT =self-presentation tactics; ADHD =attention-deficit/hyperactivity disorder.

that the composite IM variable is equally weighted between
the two scales of different item numbers. We used Hayes’
PROCESS Model-4 (Hayes, 2013) to estimate the media-
tion effect of social anxiety between internalized stigma
and IM, and then the mediation effects of IM between
internalized stigma and mental health outcomes.

We then used Hayes’ PROCESS Model-7 (Hayes,
2013) to assess whether the estimated simple mediation
effects are moderated by gender, autistic, and ADHD traits.
Gender was dummy-coded, and men was used as the refer-
ence group while women and gender-diverse were inter-
changed as either the moderator or covariate to assess
gender-moderation effects. An index of moderated media-
tion was calculated for each level of the moderators and
bootstrapped for 5000 iterations to obtain bootstrapped
confidence intervals (bootCI) of coefficients.

Results

Mental health outcomes of camouflaging and
self-presentation

For camouflaging, the analysis of variance model com-
parisons test deemed the step 3 model as most optimal

(Figure 2a, Table 2, Supplemental Table SM.3).
Increased camouflaging significantly predicted better
mental wellbeing and reduced subjective authenticity.
Women who engaged in greater camouflaging reported
greater anxiety, reduced mental wellbeing, and greater
self-regulatory fatigue than men who engaged in greater
camouflaging. With increased levels of autistic traits,
increased camouflaging predicted greater generalized
anxiety, greater depression, reduced mental wellbeing,
and greater self-regulatory fatigue. With increased lev-
els of ADHD traits, increased camouflaging predicted
increased mental wellbeing, reduced self-regulatory
fatigue, and increased subjective authenticity.

For self-presentation (Figure 2b, Supplemental Table
SM.2), the step 3 model with the interaction terms was
also found to be optimal (Supplemental Table SM.3).
Increased self-presentation tactics use significantly pre-
dicted better mental wellbeing and reduced subjective
authenticity. Women who engaged in increased self-pres-
entation reported lower mental wellbeing and greater self-
regulatory fatigue than men who engaged in increased
self-presentation. Increased self-presentation predicted
greater generalized anxiety with increased levels of autis-
tic traits. With increased levels of ADHD traits, increased
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Table 2. Full results of the step 3 model of the hierarchical multivariate regression for camouflaging.

Dependent Variable: Generalized Anxiety (GAD-7)

Predictor Beta Std. error t-value p-value adjusted Partial r? 95% Cl of beta
[lower, upper]

(Intercept) -.188 0.041 -4.57 <.00 | .021 [-0.269, -0.107]
Age (years) -.112 0.029 -3.94 <.00 |#¥* 0lé6 [-0.168, -0.057]
Black or African American vs. White -.076 0.075 -1.02 448 .001 [-0.224, 0.070]
Native vs. White -.106 0.259 -0.408 .805 .000 [-0.614, 0.403]
Asian vs. White -.178 0.098 -1.82 .128 .004 [-0.369, 0.014]
Native Hawaiian/Pacific Islander vs. White 349 0.446 0.782 621 .001 [-0.526, 1.22]
Others (e.g. Mixed, Hispanic) vs. White 230 0.114 2.02 .093 .004 [0.006, 0.453]
ADHD traits (ASRS-A scores) 372 0.031 12.2 <.00 | *¥* 135 [0.312,0.432]
Autistic traits (SATQ scores) 201 0.028 7.15 <.00 | ##* .051 [0.146, 0.257]
Camouflaging (CAT-Q scores) .061 0.039 1.55 210 .003 [-0.016, 0.138]
Women vs. Men 372 0.051 7.23 <.00 | *#* .052 [0.271, 0.473]
Gender-diverse vs. Men .148 0.210 0.709 .663 .001 [-0.263, 0.559]
ADHD traits X Camouflaging -.015 0.026 -0.573 751 .000 [-0.066, 0.036]
Autistic traits X Camouflaging .077 0.027 2.86 O61* .009 [0.024, 0.130]
Women X Camouflaging 157 0.051 3.06 .007%* .010 [0.056, 0.258]
Gender-diverse X Camouflaging -0.074 0.167 -0.445 .805 .000 [-0.402, 0.254]

R? adjusted =411, F(15, 956)=46.2, p<.001;
FRkp-adj < .001, **p-adj < .01, *p-adj < .05; Cl=confidence interval.

Dependent Variable: Depression (PHQ-9)

Predictor Beta Std. error t-value p-value adjusted Partial r? 95% Cl of beta
[lower, upper]

(Intercept) -.144 0.042 -347 .002+* 013 [-0.226, -0.063]
Age (years) -.108 0.029 -3.75 <.00 [ #¥* 015 [-0.164, -0.051]
Black or African American vs. White —-.046 0.075 -0.617 .728 .000 [-0.194, 0.101]
Native vs. White -.042 0.261 -0.160 919 .000 [-0.554, 0.471]
Asian vs. White -.176 0.098 -1.79 133 .003 [-0.369,0.017]
Native Hawaiian/Pacific Islander vs. White 577 0.450 1.28 314 .002 [-0.306, 1.46]
Others (e.g. Mixed, Hispanic) vs. White 195 0.115 1.70 159 .003 [-0.030, 0.421]
ADHD traits (ASRS-A scores) .395 0.031 12.9 <.00 | #¥* 147 [0.335, 0.455]
Autistic traits (SATQ scores) .189 0.028 6.66 <.00 [ .044 [0.133, 0.245]
Camouflaging (CAT-Q scores) .088 0.040 2.24 .057 .005 [0.011,0.166]
Women vs. Men 246 0.052 474 <.00 | *#* .023 [0.144, 0.347]
Gender-diverse vs. Men .506 0.211 2.40 .039% .006 [0.092, 0.921]
ADHD traits X Camouflaging -.005 0.026 -0.196 901 .000 [-0.057, 0.047]
Autistic traits X Camouflaging .079 0.027 2.90 .010% .009 [0.026, 0.133]
Women X Camouflaging .066 0.052 1.27 317 .002 [-0.036, 0.167]
Gender-diverse X Camouflaging -.233 0.169 -1.38 273 .002 [-0.564, 0.098]

R? adjusted =.402, F(15, 956) =44.4, p<.001;
#Rkp-adj < .001, **p-adj < .01, *p-adj < .05; Cl=confidence interval.

Dependent Variable: Mental Wellbeing (SWEMWS)

Predictor Beta Std. error t-value p-value adjusted Partial r? 95% Cl of Beta
[lower, upper]

(Intercept) .182 0.044 4.10 <.00 |#¥* 017 [0.095, 0.269]
Age (years) .095 0.031 3.08 .006** 010 [0.034, 0.155]
Black or African American vs. White 51 0.080 1.88 117 .004 [-0.006, 0.309]
Native vs. White -.083 0.279 -0.296 .830 .000 [-0.630, 0.465]
Asian vs. White -.059 0.105 -0.564 751 .000 [-0.266, 0.147]
Native Hawaiian/Pacific Islander vs. White =921 0.480 -1.92 12 .004 [-1.86, 0.022]
Others (e.g. Mixed, Hispanic) vs. White -.053 0.123 -0.435 .805 .000 [-0.294, 0.187]
ADHD traits (ASRS-A scores) -215 0.033 -6.55 <.00 | *#* .043 [-0.279, -0.151]
Autistic traits (SATQ scores) -.362 0.030 -11.9 <.00 | ##¥ .130 [-0.422, -0.303]
Camouflaging (CAT-Q scores) 207 0.042 4.89 <.00 |##* .024 [0.124, 0.289]

(Continued)
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Table 2. (Continued)

Dependent Variable: Mental Wellbeing (SWEMWS)

Predictor Beta Std. error t-value p-value adjusted Partial r? 95% Cl of Beta
[lower, upper]
Women vs. Men -.44| 0.055 -7.96 <.00 | *#* .062 [-0.550, -0.332]
Gender-diverse vs. Men -.327 0.226 -1.45 252 .002 [-0.769, 0.116]
ADHD traits X Camouflaging .103 0.028 3.66 <.00 [##* 014 [0.048, 0.159]
Autistic traits X Camouflaging -.084 0.029 -2.88 .010* .009 [-0.141, -0.027]
Women X Camouflaging -.329 0.055 -5.94 <.00 | .036 [-0.437, -0.220]
Gender-diverse X Camouflaging .008 0.180 0.045 .964 .000 [-0.345, 0.361]
R? adjusted=.317, F(15, 956)=31.0, p <.001;
#kp-adj < .001, **p-adj < .01, *p-adj < .05; Cl=confidence interval.
Dependent Variable: Self-Regulatory Fatigue (SRF-S)
Predictor Beta Std. error t-value p-value adjusted Partial r? 95% Cl of beta
ss[lower, upper]
(Intercept) -.257 0.039 -6.57 <.00 [#¥* .043 [-0.334, -0.180]
Age (years) -.011 0.027 -0.407 .805 .000 [-0.064, 0.042]
Black or African American vs. White .032 0.071 0.445 .805 .000 [-0.107, 0.170]
Native vs. White 253 0.246 1.03 448 .001 [-0.229, 0.735]
Asian vs. White -.046 0.093 -0.498 .798 .000 [-0.228, 0.136]
Native Hawaiian/Pacific Islander vs. White 131 0.423 0.310 .829 .000 [-0.699, 0.961]
Others (e.g. Mixed, Hispanic) vs. White 239 0.108 2.21 .059 .005 [0.027, 0.451]
ADHD traits (ASRS-A scores) 367 0.029 12.7 <.00 [+ .145 [0.311, 0.424]
Autistic traits (SATQ scores) 344 0.027 12.9 <.00 | *#* .148 [0.292, 0.397]
Camouflaging (CAT-Q scores) -.012 0.037 -0.328 829 .000 [-0.085, 0.061]
Women vs. Men .533 0.049 10.9 <.00 [+ AT [0.437, 0.628]
Gender-diverse vs. Men .020 0.199 0.099 947 .000 [-0.370, 0.410]
ADHD traits X Camouflaging -.109 0.025 -4.38 <.00 |##* .020 [-0.158, —0.060]
Autistic traits X Camouflaging .077 0.026 3.02 .007%* .009 [0.027, 0.128]
Women X Camouflaging .18l 0.049 3.70 <.00|##* 014 [0.085, 0.276]
Gender-diverse X Camouflaging 294 0.159 1.86 122 .004 [-0.017, 0.605]
R? adjusted =.470, F(15, 956)=58.4, p<.001;
#kp-adj < .001, **p-adj < .01, *p-adj < .05; Cl=confidence interval.
Dependent Variable: Authenticity (KGAI)
Predictor Beta Std. error t-value p-value adjusted Partial r? 95% Cl of beta
[lower, upper]
(Intercept) -.012 0.039 -0.316 829 .000 [-0.090, 0.065]
Age (years) .061 0.027 2.24 .057 .005 [0.007, 0.114]
Black or African American vs. White .029 0.071 0412 .805 .000 [-0.110, 0.169]
Native vs. White 012 0.247 0.048 964 .000 [-0.473, 0.497]
Asian vs. White -.100 0.093 -1.07 430 .001 [-0.282, 0.083]
Native Hawaiian/Pacific Islander vs. White -.041 0.425 —-0.097 947 .000 [-0.876, 0.793]
Others (e.g. Mixed, Hispanic) vs. White .208 0.109 1.91 112 .004 [-0.006, 0.421]
ADHD traits (ASRS-A scores) -.264 0.029 -9.09 <.00 | ##* .080 [-0.321, -0.207]
Autistic traits (SATQ scores) -.388 0.027 -14.4 <.00 [ 179 [-0.440, -0.335]
Camouflaging (CAT-Q scores) -.201 0.037 -5.37 <.00 | #¥* .029 [-0.274, -0.127]
Women vs. Men -.035 0.049 -0.706 663 .000 [-0.131, 0.062]
Gender-diverse vs. Men 279 0.200 1.40 272 .002 [-0.113,0.671]
ADHD traits X Camouflaging .065 0.025 2.60 .023* .007 [0.016,0.114]
Autistic traits X Camouflaging -.033 0.026 -1.29 313 .002 [-0.084, 0.017]
Women X Camouflaging -.0l6 0.049 -0.330 .829 .000 [-0.112, 0.080]
Gender-diverse X Camouflaging -.055 0.159 -0.347 .829 .000 [-0.368, 0.258]
R? adjusted =.464, F(15, 956)=57.1, p<.001;
Fkp-adj < .001, **p-adj < .01, *p-adj < .05; Cl=confidence interval.



Ai et al.

1247

(@)

p=0.327
Social [0.267,0.288]

Anxiety

£=0.389
[0.331,0.447]

Direct: = 0.2280.161,0.297]

Internalized Indirect: /1= 0.127 [0.098, 0.158]

Stigma

Direct: f/ = 0.337 [0.276, 0.396]
Indirect: /1= 0.086 [0.063, 0.116]

p=0.247
[0.187,0.309]

Increased

Anxiety

Direct: /i = 0.339 [0.277, 0.399]

p=0.264
Indirect: i = 0.094 [0.068, 0.121] [0.204, 0.324]

fi=0.021
-0.051, 0.090]

Increased
Depression

Reduced
Mental WB

Direct: § = 0.379 [0.317, 0.443]
Indirect: = 0060 [0.035, 0.086]

§=0.168

Increased [0.103,0.233)

SelfReg Fatigue

Direct: #=-0.308 [-0.365, -0.248]

£=-0.367

Indirect: /- -0.130 [-0.164, -0.100] [-0.430,0.301]

Reduced
Authenticity

(b)

Conditional Indirect Effect

0.15

0.1065

0.0816

0.0568

0.05

Low (-1SD) Mean High (+1SD)

Autistic Trait Levels

Figure 3. Summarized results of the simple mediation and moderated mediation analyses. (a) A summary of the simple mediation
analyses for the hypothesized relationships among internalized stigma, social anxiety, impression management (IM), and mental
health. Effect parameter labels of white font in gray background represent non-significant paths; ‘Direct’ refers to direct effects

and ‘Indirect’ refers to indirect effects; 3 refers to standardized regression coefficients; confidence intervals represent 95%
bootstrapped confidence intervals. (b) Strength of the conditional indirect effects from internalized stigma to IM through social
anxiety at different levels of autistic traits. The indirect effect was stronger for individuals with lower compared with higher autistic
traits. ‘Conditional Indirect Effect’ refers to the standardized Beta value of the indirect path from internalized stigma to IM through

social anxiety.

Abbreviations: impression management (IM), mental wellbeing (Mental WB), self-regulatory fatigue (SelfReg Fatigue).

self-presentation predicted better mental wellbeing and
lower self-regulatory fatigue.

Internalized stigma, social anxiety, impression
management, and mental health

For simple mediation (Figure 3a), social anxiety partially
mediated the link between internalized stigma and
increased IM. Further, IM partially mediated the links
between internalized stigma and increased generalized
anxiety, increased depression, increased self-regulatory
fatigue, and reduced authenticity.

For moderated mediation, we found a significant index
of moderated mediation (—0.025, 95% bootCI [-0.444,
—0.008]), such that the mediation path from internalized
stigma to IM through social anxiety was moderated by
autistic trait levels (Figure 3b). Specifically, the mediation
effect of social anxiety was significant across all autistic
trait levels, but the effect was strongest for lower (-1SD)
autistic traits and weakest for higher (+ 1SD) autistic traits.
The mediation path from internalized stigma to IM through
social anxiety was consistent across genders and levels of
ADHD traits. Lastly, the mediation effects of IM on the
associations between internalized stigma and mental

health were consistent across genders and levels of autistic
and ADHD traits.

Discussion

The mental health ramifications of camouflaging and self-
presentation in the general population revealed nuanced
differences by gender and neurodivergent characteristics
(Figure 2). Women, more so than men, who reported
greater camouflaging exhibited greater anxiety, lower
mental wellbeing, and greater self-regulatory fatigue.
Individuals with elevated autistic traits and increased cam-
ouflaging reported greater anxiety and depression symp-
toms, reduced mental wellbeing, and increased
self-regulatory fatigue, whereas those with elevated
ADHD traits with increased camouflaging particularly
reported more positive outcomes, including increased
mental wellbeing, reduced self-regulatory fatigue, and
greater subjective authenticity. When the same analyses
were repeated with self-presentation, we found the same
directionality of results, also significantly moderated by
gender and neurodivergent traits. In sum, increased cam-
ouflaging and self-presentation both correlated with poorer
mental health more so for women than men and for those
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with higher than lower autistic traits; yet both were associ-
ated with better mental health outcomes in those with
higher than lower ADHD traits.

We then assessed the theoretical mechanistic relation-
ships among internalized stigma, social anxiety, IM, and
mental health (Figure 3). Social anxiety partially mediated
the link between internalized stigma and IM, an effect
uniquely moderated by autistic traits. Compared to indi-
viduals with lower autistic traits, those with higher autistic
traits were less driven by social anxiety to cope with inter-
nalized stigma through IM. Importantly, IM partially
mediated the links between internalized stigma and all
mental health outcomes, except mental wellbeing, across
genders and levels of autistic and ADHD traits.

Implications of impression management for
mental health in the general population

The mental health ramifications of camouflaging in autis-
tic individuals have received substantial attention lately
(Field et al., 2024; Zhuang et al., 2023). However, minimal
understanding exists on the extent of these impacts across
social-identity and neurodiverse groups. We showed that
the mental health correlates of camouflaging and self-pres-
entation in the general population largely overlap (Figure
3) and echoes previous studies and qualitative reports of
autism-enriched samples (Zhuang et al., 2023). This conti-
nuity provides inferential evidence that camouflaging and
self-presentation converge as IM experiences associated
with poorer mental health across diverse human groups.
Self-presentation was descriptively associated with fewer
mental health outcomes when considering gender and neu-
rodivergent-trait moderators (Figure 2). One explanation is
that within the same IM umbrella phenomena, camouflag-
ing might capture a specific class of IM that requires a
greater extent of behavioral modification (e.g. changing
how one behaves overall across social contexts rather than
enacting one-off strategies), is more pervasive, and is more
socially compelled than voluntary, thus leading to more
varied and severe mental health repercussions (Ai et al.,
2022).

Importantly, the camouflaging-mental health links in
the general population are dependent on additional fac-
tors. Women, on average, reported poorer mental health
from camouflaging/IM than men. In many modern socie-
ties, women face strong social pressure to conform to
gender stereotypes of communality, emotional sensitiv-
ity, and submissiveness (Guadagno & Cialdini, 2007; Lee
et al.,, 1999). These stereotypically feminine traits are
expected of women yet less valued in social situations
(e.g. the workplace) pertaining to career progress and
self-achievement, whereas stereotypically masculine
traits of assertiveness and competitiveness are seen as
more desirable (Heilman, 2012; Hentschel et al., 2019).
This incongruence between expected and valued traits

entails that women’s camouflaging/IM are less agentic,
more vigilant, and more taxing compared with that of
men, and thus might more rapidly deplete self-regulatory
resources, increase anxiety, and erode mental wellbeing.

Aligned with predictions of the transactional IM frame-
work, camouflaging/IM is more psychologically adverse
for individuals with higher autistic traits. The mechanisms
could involve the compounded social stigma and unique
cognitive processing demands associated with autistic
traits in neurotypical-majority social contexts. Interestingly,
we observed the opposite pattern with ADHD traits.
Camouflaging and self-presentation in the context of
ADHD traits might not involve the extensive re-learning
of social skills or forced modifications across levels of
behavior and cognition as those in the context of autistic
traits; they might instead concern the prompt optimization
of fit with particular contexts, and hence serve as efficient
social coping strategies that benefit mental wellbeing.
These novel contrasting findings highlight the heterogene-
ity among neurodivergent groups, and, potentially, neu-
rodevelopmental diagnoses. Research is needed to unpack
camouflaging/IM efforts and outcomes in relation to
ADHD and ADHD features, how they relate to autistic
camouflaging findings, and the underlying reasons for the
parallels or divergences (Canela et al., 2017; Ginapp et al.,
2023).

Implications of the relations among internalized
stigma, social anxiety, impression management,
and mental health

The mediation analyses reaffirm that internalized stigma
related to each person’s self-reported minoritized identity
likely drives IM. Although previous studies regarded
social anxiety as an outcome of camouflaging/IM (Hull
et al., 2021; Lorenz & Hull, 2024; Oshima et al., 2024),
we showed that social anxiety could also be an explana-
tory mechanism. In essence, the social anxiety stemming
from internalized stigma motivates individuals to engage
in camouflaging/IM, and this, in turn, might further
increase social anxiety—a reciprocal pathway that needs
further empirical validation (Ai et al., 2022). Another new
discovery is that this indirect pathway is moderated by
autistic traits. The social anxiety in response to internal-
ized stigma seemed to be a more salient IM driver for
individuals with lower rather than higher autistic traits.
Whereas camouflaging/IM is largely concerned with
facilitating positive social perceptions in dominant social
groups, it may instead be more of a survival mechanism
for marginalized groups, including those diagnosed with
autism or who have evident autistic traits, to manage
threats of pathologization, harm, and trauma (Ai et al.,
2022; Bernardin, Mason, et al., 2021; Pearson & Rose,
2021). Increased social difficulties and stigma associated
with higher autistic traits might have sufficiently
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compelled IM to a great degree. Another possibility is that
high autistic traits are associated with different social
needs and processing that elicit unique attunement of
social uncertainties (e.g. expectations, protocols). Social
anxiety in autistic people is linked with poorer social
skills and reduced social motivation (Spain et al., 2018),
which might hinder camouflaging/IM frequency and suc-
cess. Research is needed to understand the variations in
which autistic cognitive features and social anxiety inter-
act with camouflaging/IM in context-dependent ways.

Internalized stigma correlated with negative mental
health, with IM partially accounting for these associations.
The mediation effects of IM were not influenced by gender
nor neurodivergent traits. This reaffirms, across social and
neurodiverse groups, the ubiquitous function of camouflag-
ing/IM to manage internalized stigma and its associations
with poorer mental health. This account is consistent with
the minority stress model highlighting stigma as a primary
stressor in marginalized groups (including neurodivergent
people) that elevates mental health risks (Botha & Frost,
2020; Meyer, 2010), as well as with findings on how IM
across social groups and contexts leads to increased anxi-
ety, depression, identity disturbance, and exhaustion (Mun
& Kim, 2021; Pachankis et al., 2020; Sedlovskaya et al.,
2013). The overlaps between the current general population
findings and the prior IM literature support the conceptual-
ization of camouflaging as part of IM. These new insights,
nestled within the interactions among the social environ-
ment, IM, and mental health, underscore the need to address
mental health ramifications of IM at their common root:
alleviating internalized stigma.

Limitations and future directions

Several limitations warrant consideration. First, the cross-
sectional data do not permit the validation of definitive
causal relations among tested variables. While findings
align with predictions from the transactional IM frame-
work (Ai et al., 2022), we are cautious not to overstate the
mechanistic relationships. Critically, our data cannot fully
elucidate the feedback loop between camouflaging/IM and
social anxiety. This kind of reciprocal relation could also
apply to other drivers and outcomes of camouflaging/IM
that await future research. Longitudinal designs provide a
more definitive understanding of the causal relations and
their trajectories. These designs could integrate qualitative
approaches across developmental stages, particularly dur-
ing childhood and adolescence, to offer insights into how
camouflaging/IM and mental health co-evolve in increas-
ingly complex social environments.

We did not sufficiently assess positive outcomes of
camouflaging/IM. Camouflaging/IM has been reported as
a means of securing social benefits, employment, and
quality of life by both autistic and neurotypical individuals
(Field et al., 2024; Leary & Kowalski, 1990; Livingston

et al., 2019; Zhuang et al., 2023). Our study might have
overlooked these co-existing positive outcomes. Lastly,
we only measured self-reported camouflaging/IM engage-
ment and intention but not its effectiveness in daily life.
Camouflaging intent, efforts, and effectiveness could dif-
ferentially predict mental health (Field et al., 2024).
Measures that quantify the effectiveness or capacity for
camouflaging/IM, such as the self-monitoring scale
(Lennox & Wolfe, 1984) or the discrepancy operationali-
zation (Lai et al., 2017), could offer complementary
information.

Future research disambiguating aversive IM strategies
from comparatively beneficial ones is necessary. This dis-
tinction, with proper consideration of social contextual
factors, could support marginalized individuals in lever-
aging camouflaging/IM to maximize wellbeing while
minimizing mental health costs. It also offers clinical
implications. For example, social skills interventions for
autistic young people might inadvertently instill camou-
flaging strategies that come with undesired mental health
burdens. Therefore, clinicians could consider approaches
that are environment-focused, shifting from modifying
behavioral presentations to alleviating the internalized
stigma and the social anxiety experienced by autistic peo-
ple. It is necessary to address stigma as a root social deter-
minant of mental health across social and neurodiverse
groups, through means such as modifying the social space
(e.g. promoting public education, positive social contact,
and inter-community connectedness), ultimately enhanc-
ing self-acceptance and wellbeing of neurodivergent and
other marginalized people (Alegria et al., 2023).

Conclusion

Camouflaging/IM is associated with adverse mental health
outcomes in the general population that parallel those
observed previously in autistic people, providing empirical
support for the transactional IM framework (Ai et al,,
2022). The impacts of camouflaging/IM on mental health
are nuanced; women experience more significant repercus-
sions from camouflaging/IM compared to men, and autistic
and ADHD traits differentially moderate the associations
between  camouflaging/IM  and  mental  health.
Camouflaging/IM is likely driven by internalized stigma
through social anxiety, yet this form of stigma management
likely still leads to poorer mental health. Future research
should clarify these individual differences and mechanistic
relations using longitudinal and developmental approaches.
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