ORIGINAL RESEARCH

Frontiers in published: 14 April 2022

& frontiers

doi: 10.3389/fpsyg.2022.866964

OPEN ACCESS

Edited by:

Xiao Pan Ding,

National University of Singapore,
Singapore

Reviewed by:

Laura Visu-Petra,

Babes-Bolyai University, Romania
Alessandra Geraci,

University of Trento, ltaly

*Correspondence:
Jennifer Lavoie
Jennifer.lavoie@ed.ac. uk

Specialty section:

This article was submitted to
Developmental Psychology,
a section of the journal
Frontiers in Psychology

Received: 31 January 2022
Accepted: 24 March 2022
Published: 14 April 2022

Citation:

Lavoie J and Talwar V (2022) Theory
of Mind and Concealing vs.
Forthcoming Communication in
Adolescence.

Front. Psychol. 13:866964.

doi: 10.3389/fpsyg.2022.866964

Check for
updates

Theory of Mind and Concealing vs.
Forthcoming Communication in
Adolescence

Jennifer Lavoie™ and Victoria Talwar?

"Moray House School of Education and Sport, University of Edinburgh, Edinburgh, United Kingdom, ?Department of
Educational and Counselling Psychology, McGill University, Montreal, QC, Canada

Concealing information requires that adolescents manage the information that they share,
which requires cognitive skills, for example, theory of mind (ToM). This study explored
motivations for concealment that early adolescents (N=90, M=12.81years,
SD=5.10months, range 12-14years, and 58% female) endorsed concealing or disclosing
to friends and parents, in relation to their theory of mind. We found that adolescents
broadly endorsed disclosure to both parents and friends, even when it might mean they
would face consequences, be impolite (by not protecting another’s feelings), or face
negative identity-related emotions. We found that ToM ability was associated with a
tendency to endorse being forthcoming and sharing information with both friends and
parents. These findings provide new insight into how the relation between ToM and
concealment may change with age, specifically how in early adolescence it may foster
open communication rather than concealment as is the case in early and middle childhood.

Keywords: early adolescence, concealment, theory of mind, adolescent development, relationships

INTRODUCTION

Secrets, that is, information that is consciously concealed from at least one person (Bok, 1983;
Kelly, 2002), are a component of everyday life. They are shared and concealed on a daily
basis by children and adults alike. Determining who to tell a secret to, or who to keep a
secret from, can contribute to a sense of personal autonomy or augment a shared group
identity (Finkenauer et al., 2002). Because of this, secrets have had, and continue to have a
positive and protective role in society. However, secrets can also be harmful. Secrets that are
shared outside of an accepted group membership, or at an inopportune moment, or secrets
that put a person at risk or in jeopardy can also negatively affect personal life (Hunter et al,
2011). These examples highlight the sometimes fine line between the positive and adaptive
nature of secrecy and the negative side of secrecy.

For adolescents in particular, the decision to conceal information or disclose becomes
particularly salient during a critical part of their development as they begin the process toward
becoming autonomous from their parents (Darling et al., 2006). In fact, previous studies with
adolescents have found that they are more likely to disclose secretive information to friends
than parents (e.g., Villalobos Solis et al, 2015; Elsharnouby and Dost-Gézkan, 2020). When
studied broadly, both boys and girls report similar levels of concealment (Finkenauer et al.,
2005), but this may vary when the topic of concealment (or disclosure) is studied more closely.
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For example, in cases of disagreement, adolescent girls, more
so than adolescent boys, are likely to disclose to parents (Darling
et al,, 2006). Thus, understanding how young adolescents perceive
different types of information as secretive and how they would
share or conceal such information can provide insight into
how and when adolescents may use concealment vs. disclosure
in emerging adolescence as young people begin the process of
increasing in autonomy.

Spectrum of Concealment Methods

There are many approaches that can be used to conceal
information. Adolescents may choose to simply withhold
information, and in doing so, use secrecy as a passive approach
to conceal information. They may also choose to a more active
approach to concealing information, through lying (Engels
et al., 2006; Lavoie and Talwar, 2020) to present a false scenario.
Conversely, they may be forthcoming and disclose the information
requested (Smetana et al., 2006), and in doing so, not conceal
information. Finally, they may also use a combination of these
approaches and partially conceal information but be forthcoming
about other information (Cumsille et al., 2010).

Of all of the above-mentioned approaches (secrecy, lying,
disclosure, and partial disclosure), lying is considered to be the
least desirable approach and can undermine trust in relationships
(Engels et al., 2006). In contrast, disclosure can help to facilitate
open communication in relationships and can build a healthy
autonomy in the parent-adolescent relationship as parent—
adolescent dyads navigate difficult conversations successfully
(Collins and Luebker, 1994). In terms of relationships with
friends, sharing secrets can be considered a form of social
“currency” and build bonds of trust and friendship, creating
a sense of shared group belonging (Lavoie et al., 2017b).
Previous research studies have found that adolescents tend to
disclose more to best friends than to parents (Frijns et al.,
2013; Villalobos Solis et al., 2015; Elsharnouby and Dost-Gozkan,
2020; mothers, then fathers specifically; Elsharnouby and Dost-
Gozkan, 2020). Thus, in both relationships—with parents and
with friends—open disclosure of information can help to build
and solidify the relationships in a healthy way, though it is
possible that the types of information (i.e., the motives for
concealment) that is shared with parents vs. friends may differ.

Theory of mind (ToM) may be associated with patterns of
concealment and disclosure, given that multiple previous studies
have found an association between ToM and deception (Talwar
and Lee, 2008; Evans et al., 2011; Ding et al, 2015; Talwar
et al., 2017). In fact, a recent meta-analysis on the relation
between ToM and lying indicates that ToM is associated with
all aspects of lying, with a stronger relation to lie maintenance
(i.e., ability to lie successfully without leaking incriminating
information) than to spontaneous lying (Lee and Imuta, 2021).
Further, both ToM and working memory differentiate between
young children’s concealment and disclosure behavior, with
lower ToM and working memory predicting disclosure of a
secret to a parent (Lavoie and Talwar, 2020). Thus, there is
plausible reason to think that ToM may be differentially associated
with forms of concealment and disclosure more broadly. Our
study focused on the types of concealment methods that early

adolescents endorse using, in relation to their cognitive and
affective ToM, as discussed further below.

Theory of Mind and Concealment

Concealing information requires that adolescents manage the
information that they share (Smetana et al, 2006), which
requires cognitive skills, for example, inhibitory control and
working memory (Gordon et al, 2014) to determine and
remember what information can be shared to avoid inadvertently
revealing the hidden information. One key cognitive skill that
supports effective concealment is ToM. ToM is the ability to
understand and infer another individual’s mental state (Premack
and Woodruff, 1978), which involves putting oneself in another’s
perspective to determine knowledge that the individual would
have, as well as gaging their mental state.

Research on children’s lie-telling has reported ToM as a
critical ability for the emergence of lying (Leduc et al., 2017)
and for its development (Talwar et al., 2007; Talwar and Lee,
2008; Lavoie et al., 2017a). Children who have more advanced
ToM skills are better at maintaining and giving more elaborate
lies (Talwar et al., 2007; Talwar and Lee, 2008; Lavoie and
Talwar, 2020). However, recent evidence suggests that the
relation between ToM and the types of lies children tell may
change with age and may not be linear. For example, Lavoie
et al. (2017a) found that although younger children’s lie-telling
was related to better ToM, emerging adolescents with higher
ToM were more likely to only tell occasional lies that were
more prosocial in nature. In this case, their findings suggest
that the type of lie, or the motive for telling a lie, is a key
differentiating factor between ToM and concealment. Lavoie
and colleagues measured seven motives for lying: to avoid
consequences, for an instrumental purpose, to blame another
person, to protect the self from embarrassment, and to protect
another, polite lies, and lies told out of play. The authors
gathered these seven categories from previous literature on
the motives for lying (e.g., DePaulo et al., 2004). Thus, the
results from these findings suggest that the types of patterns
of deception that children and early adolescents use in their
daily lives are associated with ToM ability (Lavoie et al., 2017a),
and this relation may also extend to the motivations for
concealment that early adolescents endorse concealing vs.
disclosing to parents and friends, as we examined in this study.

Cognitive vs. Affective ToM

Within the literature on ToM, a distinction has been made
between cognitive and affective ToM (otherwise known as “cold”
and “hot” aspects of ToM; Brothers and Ring, 1992). Affective
ToM is the ability to recognize and infer others emotional
states and can be thought of as an empathic understanding,
whereas cognitive ToM involves the ability to make inferences
about others’ thoughts and beliefs (Shamay-Tsoory and Aharon-
Peretz, 2007; see also Geraci et al, 2010 and Geraci and
Cantagallo, 2011 in support of a dissociation between emotional
and cognitive aspects of ToM following a brain injury or
schizophrenia). As children approach adolescence, they use their
overall ToM ability to navigate their relationships with themselves
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and others (Devine and Hughes, 2013), but they may also use
cognitive vs. affective ToM differently in social relationships.
For example, a greater social perceptual ability (affective ToM)
may be strongly associated with increased disclosure out of a
desire to build trusting relationships through open dialogue,
whereas a greater social cognitive ability (cognitive ToM) may
be more so associated with methods of concealment out of
the confidence that the information recipient may never become
aware of concealment or potential deception. This hypothesis
presents how early adolescents may use these two ToM abilities
differently in determining what to share vs. disclose in social
relationships, however, this has not yet been tested.

Current Study
The purpose of this study was to (1) examine the types of
secrets that adolescents endorse sharing vs. concealing to friends
vs. parents; (2) explore whether different motives for concealment
to parents vs. friends, having an overall high tendency for
concealment, or disclosure to parents about specific domain issues
were associated with ToM ability, taking into consideration gender.

We expected that the majority of early adolescents would
endorse some concealment at least some of the time, based
on past research that suggests that the majority of adolescents
do endorse keeping secrets from parents on at least some
types of issues (Darling et al., 2006). We also anticipated that
we might see gender differences, given that boys would endorse
more concealment methods for topics relating to more personal
matters (Smetana et al., 2006; e.g., embarrassing information
and self-incriminating information). We further anticipated that
adolescents would be more likely to endorse methods of
concealment to parents than peers.

Regarding theory of mind, we anticipated that higher theory
of mind, specifically the ability to infer mental states (i.e.,
affective ToM), would be associated with higher endorsement
of disclosure, potentially as a way to facilitate relationships
through open communication, dialogue, and to build trust in
relationships (Koenig and Harris, 2005). We expected conversely
that higher theory of mind through the ability to follow third-
party information transfer (false location tasks; i.e., cognitive
ToM) would be associated with higher endorsement of
concealment methods because participants might feel more
confident that the information recipients may never become
aware of concealed information (if they are skilled at keeping
track of what was shared vs. not shared).

MATERIALS AND METHODS

Participants

Participants were 90 early adolescents (M=12.81years,
SD=5.10months, range 12-14years, and 58% female) in a
mid-large metropolitan city in North America. Participants’
parents provided written consent and commonly reported an
educational background of a university-level education (48%),
college diploma (22%), or post-graduate education (11%), as
well as a household income level of $90,000 or greater (69%).
Participants provided written consent and verbal assent to take

part in the study. Information on ethnicity was not collected,
but participants were recruited from inner-city metropolitan
communities with a high level of diversity.

Measures

ToM False Location (Cognitive ToM)

Participants completed two second-order false location story
tasks, stories adapted for age appropriateness from Hogrefe
etal. (1986) and Sullivan et al. (1994). For each story, participants
read a short vignette and answered four questions that assessed
their understanding of the story. There were two control
questions per story, which participants must have answered
correctly to be eligible to receive a point for the target questions,
two target questions that assessed participants’ ability to follow
the flow of information from the perspective of two story
characters to determine how the characters would most likely
respond, and one “why” question that asked participants to
explain one of their target responses. Each target question was
scored out of a possible one point, and the “why” question
was scored out of two possible points (no points for an incorrect
or not relevant response, one point a behavioral justification,
two points for a psychological mental context understanding
response), for a total of eight points between the two stories.
There were no ceiling effects.

ToM Mental States (Affective ToM)

Participants completed the Reading the Mind in the Eyes
Test—Third Edition (Baron-Cohen et al., 2001) to measure
their ability to infer complex mental states based on an image
of a person’s face. Participants looked at 36 different facial
emotions and selected the best response from a selection of
four possible responses. One point was awarded for each correct
response, for a total out of 36 points.

Motivations to Conceal Vignettes

Participants read 12 short vignettes (provided in Supplemental
Material) that outlined a situation in which the story character
was in a position to have a plausible motivation to conceal
information from a friend or parent. Three motivations were
used: to avoid consequences for one’s actions, to protect another
person’s feelings from the blunt truth, and to protect oneself
from embarrassment or identity-related negative emotions
(DePaulo and Kashy, 1998; DePaulo et al., 2004; Talwar and
Crossman, 2011; Lavoie et al, 2017a). We selected these
three motivations because they touch on the spectrum of
“antisocial” motives (avoid consequences) and “prosocial” motives
(protect another person), as well as relatively “neutral” motive
(perhaps tending toward antisocial depending on the context;
protect oneself from negative identity-related emotions).

At the end of each vignette, the participant was asked
whether the story child would likely respond openly to the
recipient, keep the information a secret, or lie to cover up
the information, to reflect a “spectrum” of concealment responses,
ranging from forthcoming disclosure (scored as “1”), passive
concealment (scored as “2”), or active concealment (scored
as “3”; e.g., Lavoie and Talwar, 2020). A mean score was
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generated for all responses to a friend disclosure recipient
(six total responses), as well as for a parent disclosure recipient
(six total responses). A mean score was also generated for
scenarios to protect another (four total responses), to protect
self (four total responses), and to avoid consequences (four
total responses).

Self-Concealment Scale

The Self-Concealment Scale (Larson and Chastain, 1990) was
used to measure participants general tendency to keep
information secretive or private from others. Ten items were
scored on a five-point Likert scale from ‘strongly disagree” to
“strongly agree,” Cronbach’s @ =0.85. A mean score was calculated
for the scale as a whole.

Youth Disclosure Scale

Participants completed the Youth Disclosure Scale (Smetana
et al., 2006) to measure their forthcomingness to parents in
different domains of their lives. There were 12 items across
three domains (personal issues, five items, Cronbach’s a=0.86;
peer issues, three items, Cronbach’s @=0.66; and schoolwork
issues, four items, Cronbach’s @ =0.52) that were scored on a
five-point Likert scale from “never tell” to ‘always tell” A mean
score was calculated for each of the three domains.

Procedure

Participants visited a child research laboratory with a parent/
guardian and signed consent (parents and participants) and
provided verbal assent before being invited to complete a series
of pencil-and-paper questionnaires in a separate quiet room.
Participants were told they could pass or skip any item they
did not feel comfortable answering. All study materials and
procedure were approved by the relevant university research
ethics committee following the standards set out by the American
Psychological Association.

RESULTS

Preliminary Analyses

As a first step, we conducted preliminary analyses to determine
whether there were significant relations between the main
concealment and disclosure measures, subdivided by gender
(Table 1). A visual breakdown of concealment responses is
provided in Figure 1. We found that correlations between
disclosure topics (i.e., Youth Disclosure Scale) were stronger
in the male sample than the female sample, and that overall
there were associations between the concealment and disclosure
measures, ranging from a non-significant correlation between
disclosure to parents about school work-related topics and
endorsement of concealment from friends across the three
motivations to conceal (among the male participant sample),
p=0.008, and a strong correlation between endorsement of
disclosure to parents about school work-related issues and
about peer-related issues, p<0.01 (again among the male
participant sample).

ToM Abilities

Next, we examined whether ToM was associated with concealment
and disclosure. We used linear regression modeling for each
of our outcomes, given the relative statistical distinction (i.e.,
there were no strong correlations between the outcomes, which
suggests that they each measure a distinct enough aspect of
concealment to merit separate analyses rather than a
mathematically combined construct).

Motivations to Conceal Vignettes

We conducted linear regressions with each of the concealment
outcomes (concealment from parent, concealment from friend,
and concealment by type: protect another, protect self, and
avoid consequences). Gender, ToM false location score, and
ToM mental states score were the predictors for each model.

The model predicting concealment from friends was
significant, F(3, 86)=3.78, p=0.014, R*=0.12, and explained
approximately 12% of the variance in concealment from friends.
ToM mental states score was a significant predictor of concealment
measures from a friend, b=-0.03, SE=0.01, and p=0.014 [95%
CI —0.05, —0.01]. With increasing ability to infer complex
mental states, adolescents were more likely to be more
forthcoming with their friends rather than using active
concealment methods (see Table 2 for model information for
all significant models).

We also found that the model predicting concealment
measures to protect the self was also significant, F(3, 87)=4.67,
p=0.005, R*°=0.14. Approximately 14% of the variance in
adolescents’ concealment judgments about situations to protect
the self were explained by the predictors. Both measures of
ToM were significant predictors, ToM false location score,
b=-0.06, SE=0.03, p=0.035 [95% CI —0.12, —0.004], and ToM
mental states score, b=—0.03, SE=0.01, p=0.019 [95% CI —0.05,
—0.004]. Children with higher ToM were more likely to be more
forthcoming with friends and parents in scenarios in which
self-protection were motivating factors to use concealment
methods.

There were no significant predictors in concealment from
parent [F(3, 86)=1.20, p=0.316, R*=0.04], concealment to
protect another [F(3, 86)=0.93, p=0.428, R*=0.03], and
concealment to avoid consequences, [F(3, 86)=2.57, p=0.059,
R*=0.09].

Self-Concealment

We next assessed the relation between ToM and general self-
concealment to determine whether ToM might predict overall
self-concealment, in terms of some adolescents being more
secretive in general. We used gender, the ToM false location
scores, and the ToM mental states scores as the predictors,
and self-concealment score as the outcome. Neither gender
nor ToM scores predicted self-concealment, and the model
was not significant, F(3, 74)=1.08, p=0.363, R*=0.04.

Youth Disclosure Scale
Finally, we assessed the relation between ToM and the topical
areas that youth endorse disclosure of information to parents,
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TABLE 1 | Correlations between disclosure and concealment variables.

1 2 3 4 5 6
1. Disclosure to parents—schoolwork - 0.427 %% 0.410%* -0.059 0.197 0.031
2. Disclosure to parents—peer issues 0.605%: - 0.537#* -0.213 0.055 -0.247
3. Disclosure to parents—personal issues 0.449% 0.720%* - —0.355%* 0.015 -0.129
4. Self-concealment 0.183 -0.078 —0.080 - 0.384#: 0.282
5. Concealment—friend 0.008 —0.058 —0.064 0.130 - 0.726%*
6. Concealment—parent -0.134 -0.264 -0.178 0.174 0.602%* -

Correlations above the diagonal are with female participants, below the diagonal are with male participants. *p<0.05; *#p<0.01.
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TABLE 2 | Model information for concealment and disclosure outcomes.

B SE t P 95% ClI
Concealment from friends, F(3, 86)=3.78, p=0.014
Intercept 225  0.31 7.24 0000 1683286
Gender 0.11 0.10 1.13 0.262  -0.08, 0.30
ToM false location ~ —0.03 0.03 -0.88 0.380  -0.09, 0.03
ToM mental states  —0.03 0.01 -2.51 0.014 —0.05, -0.01
Concealment to protect the self, F(3, 87)=4.67, p=0.005
Intercept 2.39 0.30 8.00 0.000 1.80, 2.99
Gender -0.02 0.09 -0.20 0.841 -0.20, 0.16
ToM false location ~ —0.06 0.03 -2.14 0.085  -0.12, —0.004
ToM mental states  —0.03 0.01 -2.40 0.019  -0.05, —0.004

which were personal issues, peer issues, and schoolwork issues.
We used linear regression models to predict these outcomes,
with gender, ToM false location scores, and ToM mental state
scores as predictors. However, none of the models were significant;
disclosure to parents about personal issues, F(3, 76)=1.25,
p=0.296, R*=0.05, disclosure to parents about peer issues, F(3,
73)=0.614, p=0.608, R*=0.03, and disclosure to parents about
schoolwork issues, F(3, 76)=1.60, p=0.197, R*=0.06.

GENERAL DISCUSSION

Overall, we found that adolescents were most likely to endorse
disclosure to parents and friends for each of the three motivations
for concealment: to avoid consequences, to protect another, and
to protect oneself from negative identity-related emotions.
Adolescents were also most likely to endorse disclosure, in a broad
sense, to friends more so than parents. Further, we found that
theory of mind ability was associated with a tendency to endorse
being forthcoming and sharing information with both friends
and parents, which suggests that ToM may be a facilitator ability
that helps foster honesty in close relationships by early adolescence,
contrary to early and middle childhood as we discuss further below.

Theory of Mind and Disclosure

A key finding that emerged from our study is the relation
between higher ability to infer mental states and endorsing
being more forthcoming with friends, rather than using active
concealment methods. Prior studies have demonstrated that
ToM is a necessary skill to be able to conceal in the first
place (Peskin, 1992; Polak and Harris, 1999) and that ToM
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is associated with concealment and a better ability to conceal
in early and middle childhood (e.g., Talwar and Lee, 2008;
Ding et al., 2015; Fu et al., 2018; Lavoie and Talwar, 2020).
However, our findings also suggest that, specifically for early
adolescents, higher ToM is likely associated with higher disclosure
in close personal relationships. We found this in our vignettes
about a hypothetical child, but there is reason to suspect this
may reflect adolescents own response tendencies. In other
words, adolescents with this mentalizing ability may endorse
disclosure with friends as a way of building and maintaining
trust, as sharing secretive information can be a form of social
currency to build bonds of friendship (Koenig and Harris, 2005).

This new finding also suggests that the relation between
ToM and concealment is not linear across childhood; rather,
as children enter adolescence their mentalizing abilities are
used to regulate their information-sharing to prioritize building
relationships of trust. In other words, mentalizing abilities
support the initial development of concealment in childhood,
but in the transition to adolescence, those with better mentalizing
abilities may actually be more judicious in using concealment
and may understand the benefits of open communication in
their close relationships. This also aligns with previous findings
that the deception patterns of young adolescents with high
ToM were most likely to be infrequent and prosocial in nature,
as a way of protecting relationships (Lavoie et al., 2017a). This
protecting relationships is a type of prosocial behavior (i.e.,
protective behavior in defense of another, Geraci and Franchin,
2021), and highlights that the relation between ToM and
concealment likely changes throughout childhood in terms of
how acceptable and adaptive it is to conceal information vs.
disclose it. In this way, this study provides new evidence that
a prosocial motivation may be a factor underlying the relation
between ToM and concealment and disclosure in
early adolescence.

We also found that a higher ability to infer mental states
as well as a higher ability to process false location information
(broadly social cognition; Tager-Flusberg and Sullivan, 2000;
Carlson et al., 2002) was associated with being more forthcoming
to both friends and parents in situations where the adolescent
would have a plausible motivation to protect themselves. This
was somewhat surprising given that our original hypotheses
contrasted the relation between the two theory of mind measures
and disclosures, specifically that ability to infer mental states
would predict disclosure and ability to process false location
information would predict concealment methods given that
the speaker may have better semantic leakage control (ie.,
not “leaking” incriminating information that suggests they are
concealing or deceiving the information receiver; Talwar et al.,
2007). At the same time, the findings of previous studies suggest
that adolescents are least likely to endorse disclosing personal
information (Smetana et al,, 2006) and information that an
individual may think would hurt themselves or another person
(Afifi et al, 2005). In this way, our findings extend those of
prior studies to indicate that, in fact, adolescents with high
theory of mind ability are more likely to disclose to friends
and parents, even when the information could make them
feel ashamed or embarrassed.

Concealment Methods According to
Situation

We found that disclosure was more commonly endorsed than
methods of concealment, a finding that was consistent across
situations to avoid consequences, to protect the self, and to
protect another. This is consistent with previous research that
has found that disclosure is the most commonly endorsed
communication strategy among adolescents, when considered
holistically across situation types (Cumsille et al., 2010). Yet,
this finding stands somewhat in contrast to the finding of
Darling et al. (2006) who found that the majority of adolescents
endorse concealment from parents at times.

Within the types of situations we tested, young adolescents
were most likely to endorse sharing openly in situations where
their motivation to conceal would be to protect themselves
(e.g., from embarrassment or negative emotions), to both peers
and parents. This suggests the young adolescents were comfortable
sharing openly even though the subject matter could
be considered sensitive, and may also imply they had healthy
close relationships. Results from previous research have found
that adolescents (aged approximately 14-18 years) are least likely
to endorse disclosing personal issues to parents (in comparison
with schoolwork or peer issues; Smetana et al, 2006), and
together with our findings, suggests younger adolescents may
be more forthcoming about personal matters than older
adolescents. From the parents’ perspective, parents of adolescents
feel their child is less obliged to disclose personal information
as the child gets older (Smetana et al., 2006); thus, our findings
suggest there may be developmental differences in the types
of information young people are comfortable sharing between
early adolescence and later adolescence.

Adolescents in our sample indicated similarities between
what they would disclose to a peer or a parent (as seen in
Figure 1), but an overall preference of disclosure to peers. A
handful of previous studies have found that adolescents tend
to prefer sharing information with peers over parents (e.g.,
Villalobos Solis et al., 2015; Elsharnouby and Dost-Gozkan,
2020), and there is also some evidence to suggest that adolescents
may feel more comfortable disclosing sensitive information
(regarding sexual abuse, Priebe and Svedin, 2008; regarding
aversive exchanges, Vernberg et al., 1995) to peers than authority
figures. Although our findings align with previous findings,
the differences that we found between disclosure to peers vs.
parents were not particularly striking. It could be that the
situations we tested were relatively innocuous and, as such,
any peer vs. parent differences were relatively minor. It may
also be that early adolescents do not yet have a strong distinction
or preference between disclosing information to parents vs.
peers, which should be tested in future research.

Implications, Limitations, and Future
Directions

The findings of this study have implications for individuals who
work and interact with early adolescents in various settings and
who may be looking to facilitate environments of open
communication where adolescents feel comfortable sharing sensitive
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information, for example, parents, educators, and psychologists.
Perhaps one key area for application is that adolescents” cognitive
ability, through their theory of mind, is associated with their
disclosure vs concealment preferences. For adolescents with high
social cognition (i.e., high levels of awareness of the people and
their feelings in their environment), being cognizant of how
sensitive information is received, through monitoring verbal and
non-verbal reactions to adolescent’s disclosures, is one way through
which a welcoming environment for disclosures can be created
to facilitate open and honest communication.

There are also several limitations to the current study. First,
previous studies have found that the information that adolescents
disclose to parents differs between mothers and father (e.g.,
Smetana et al., 2006). We did not differentiate between
information receivers, and consequently, our results may be a
more global indicator of disclosure to parental figures. For
future studies, considering both mothers and fathers and
information receivers would help to further understand the
instances in which adolescents are more likely to disclose
information. Second, measures of relational quality and trust
(e.g., Rotenberg, 1995) for peer groups and parents were not
included, but would help to further tease apart the findings
of our study. Third, distinctions between children’s actual
concealment behavior and their endorsements of concealment
vs. disclosure can be teased apart in future studies to assess
overlap between the two. Finally, our measure of affective ToM
required only the ability to attribute a mental state, and not
to infer why such a mental state occurred, and as such future
studies may benefit from including additional questions when
measuring affective ToM to also capture both first- and second-
order cognitive ToM reasoning.

CONCLUSION

In conclusion, we found that disclosure was endorsed to both
parents and friends when the motivation was to protect another,
rather than using concealment methods that might protect
the other person’s feelings. Friends tended to be the preferred
recipients overall for information for which there is a motivation

REFERENCES

Afifi, A. D, Olson, L. N., and Armstrong, C. (2005). The chilling effect and
family secrets: examining the role of self protection, other protection, and
communication efficacy. Hum. Commun. Res. 31, 564-598. doi:
10.1111/§.1468-2958.2005.tb00883.x

Baron-Cohen, S., Wheelwright, S., Hill, J., Raste, Y., and Plumb, I. (2001).
The “Reading the mind in the eyes, test revised version: a study with
normal adults, and adults with Asperger syndrome or high-functioning
autism. J. Child Psychol. Psychiatry 42, 241-251. doi: 10.1111/1469-7610.00715

Bok, S. (1983). Secrets: On the Ethics of Concealment and Revelation. New
York: Pantheon Books.

Brothers, L., and Ring, B. (1992). A neuroethological framework for the
representation of minds. J. Cogn. Neurosci. 4, 107-118. doi: 10.1162/
jocn.1992.4.2.107

Carlson, S. M., Moses, L. ], and Breton, C. (2002). How specific is the relation
between executive function and theory of mind? Contributions of inhibitory
control and working memory. Infant Child Dev. 11, 73-92. doi: 10.1002/icd/298

to conceal, specifically to avoid consequences or to protect
oneself from negative identity-related emotions, but overall this
difference was not particularly strong. Of note, higher theory
of mind was associated with a greater willingness to disclose
to both friends and parents. These findings are a key to
providing new insight into how the relation between ToM
and concealment changes during adolescence, toward supporting
disclosure, rather than concealment as is the case in early and
middle childhood. Finally, these findings suggest that a prosocial
motivation may be an underlying factor to the relation between
ToM and concealment and disclosure in early adolescence.

DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will
be made available by the authors, without undue reservation.

ETHICS STATEMENT

The studies involving human participants were reviewed and
approved by McGill University Research Ethics Board. Written
informed consent to participate in this study was provided by
the participants’ legal guardian/next of kin.

AUTHOR CONTRIBUTIONS

JL and VT contributed to the conceptualization of the research
questions, design of the study, and the manuscript preparation.
All authors contributed to the article and approved the
submitted version.

SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found
online at: https://www.frontiersin.org/articles/10.3389/fpsyg.
2022.866964/full#supplementary-material

Collins, W. A., and Luebker, C. (1994). “Parent and adolescent expectancies:
individual and relational significance,” in Beliefs About Parenting: Origins
and Developmental Implications. New Directions for Child Development. ed.
J. G. Smetana, Vol. 66 (San Francisco: Jossey-Bass Inc.), 65-80.

Cumsille, P, Darling, N., and Martinez, M. L. (2010). Shading the truth: the
patterning of adolescents” decisions to avoid issues, disclose, or lie to parents.
J. Adolesc. 33, 285-296. doi: 10.1016/j.adolescence.2009.10.008

Darling, N., Cumsille, P, Caldwell, L., and Dowdy, B. (2006). Predictors of
adolescents’ disclosure to parents and perceived parental knowledge: between-
and within-person differences. J. Youth Adolesc. 35, 659-670. doi: 10.1007/
510964-006-9058-1

DePaulo, B. M., Ansfield, M. E., Kirkendol, S. E., and Boden, J. M. (2004). Serious
lies. Basic Appl. Soc. Psychol. 26, 147-167. doi: 10.1080/01973533.2004.9646402

DePaulo, B. M., and Kashy, D. A. (1998). Everyday lies in close and casual
relationships. J. Pers. Soc. Psychol. 74, 63-79. doi: 10.1037/0022-3514.74.1.63

Devine, R. T., and Hughes, C. (2013). Silent films and strange stories: theory
of mind, gender, and social experiences in middle childhood. Child Dev.
84, 989-1003. doi: 10.1111/cdev.12017

Frontiers in Psychology | www.frontiersin.org

April 2022 | Volume 13 | Article 866964


https://www.frontiersin.org/journals/psychology
www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.866964/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.866964/full#supplementary-material
https://doi.org/10.1111/j.1468-2958.2005.tb00883.x
https://doi.org/10.1111/1469-7610.00715
https://doi.org/10.1162/jocn.1992.4.2.107
https://doi.org/10.1162/jocn.1992.4.2.107
https://doi.org/10.1002/icd/298
https://doi.org/10.1016/j.adolescence.2009.10.008
https://doi.org/10.1007/s10964-006-9058-1
https://doi.org/10.1007/s10964-006-9058-1
https://doi.org/10.1080/01973533.2004.9646402
https://doi.org/10.1037/0022-3514.74.1.63
https://doi.org/10.1111/cdev.12017

Lavoie and Talwar

Concealment and Disclosure in Adolescence

Ding, X. P, Wellman, H. M., Wang, Y., Fu, G., and Lee, K. (2015). Theory-
of-mind training causes honest young children to lie. Psychol. Sci. 26,
1812-1821. doi: 10.1177/0956797615604628

Elsharnouby, E., and Dost-Gozkan, A. (2020). Adolescents’ well-being with
respect to the patterns of disclosure to and secrecy from parents and the
best friend: a person-centred examination. J. Youth Adolesc. 49, 1687-1701.
doi: 10.1007/s10964-020-01246-6

Engels, R., Finkenauer, C., and van Kooten, D. (2006). Lying behavior, family
functioning and adjustment in early adolescence. J. Youth Adolesc. 35, 949-958.
doi: 10.1007/s10964-006-9082-1

Evans, A. D, Xu, E, and Lee, K. (2011). When all signs point to you: lies
told in the face of evidence. Dev. Psychol. 47, 39-49. doi: 10.1037/
20020787

Finkenauer, C., Engels, R. C. M. E., and Baumeister, R. F. (2005). Parenting
behaviour and adolescent behavioural and emotional problems: the role
of self-control. Int. J. Behav. Dev. 29, 58-69. doi: 10.1080/01650250444000333

Finkenauer, C., Engels, R. C. M. E., and Meeus, W. (2002). Keeping secrets
from parents: advantages and disadvantages of secrecy in adolescence. J.
Youth Adolesc. 31, 123-136. doi: 10.1023/A:1014069926507

Frijns, T., Finkenauer, C., and Keijsers, L. (2013). Shared secrets versus secrets
kept private are linked to better adolescent adjustment. J. Adolesc. 36, 55-64.
doi: 10.1016/j.adolescence.2012.09.005

Fu, G., Sai, L., Yuan, E, and Lee, K. (2018). Young children’s self-benefiting
lies and their relation to executive functioning and theory of mind. Infant
Child Dev. 27, 1-15. doi: 10.1002/icd.2051

Geraci, A., and Cantagallo, A. (2011). Inferential reasoning: comparison of
patients with schizophrenia and patients with traumatic brain injury. Psychiatry
Res. 188, 291-293. doi: 10.1016/j.psychres.2010.12.012

Geraci, A., and Franchin, L. (2021). Is defensive behavior a subtype of prosocial
behaviors? Front. Psychol. 12:678370. doi: 10.3389/fpsyg.2021.678370

Geraci, A., Surian, L., Ferraro, M., and Cantagallo, A. (2010). Theory of mind
in patients with ventromedial or dorsolateral prefrontal lesions following
traumatic brain injury. Brain Inj. 24, 978-987. doi: 10.3109/02699052.2010.487477

Gordon, H. M., Lyon, T. D.,, and Lee, K. (2014). Social and cognitive factors
associated with children’s secret-keeping for a parent. Child Dev. 85, 2374-2388.
doi: 10.1111/cdev.12301

Hogrefe, G. J., Wimmer, H., and Perner, J. (1986). Ignorance versus false belief:
a developmental lag in attribution of epistemic states. Child Dev. 57, 567-582.
doi: 10.2307/1130337

Hunter, S., Barber, B., Olsen, J., McNeely, C., and Bose, K. (2011). Adolescents’self-
disclosure to parents across cultures: who discloses and why. J. Adolesc.
Res. 26, 447-478. doi: 10.1177/0743558411402334

Kelly, A. E. (2002). The Psychology of Secrets. Boston, MA: Springer US

Koenig, M. A., and Harris, P. L. (2005). Preschoolers mistrust ignorant and
inaccurate speakers. Child Dev. 76, 1261-1277. doi:
10.1111/j.1467-8624.2005.00849.x

Larson, D. G., and Chastain, R. L. (1990). Self-concealment, conceptualization,
measurement, and health implications. J. Soc. Clin. Psychol. 9, 439-455. doi:
10.1521/jscp.1990.9.4.439

Lavoie, J., Leduc, K., Arruda, C., Crossman, A., and Talwar, V. (2017a).
Developmental profiles of childrens spontaneous lie-telling behavior. Cogn.
Dev. 41, 33-45. doi: 10.1016/j.cogdev.2016.12.002

Lavoie, J., Nagar, P. M., and Talwar, V. (2017b). From Kantian to Machiavellian
deceivers: development of children’s reasoning and self-reported use of secrets
and lies. Childhood 24, 197-211. doi: 10.1177/0907568216671179

Lavoie, J., and Talwar, V. (2020). Care to share? Children’s cognitive skills and
concealing responses to a parent. Top. Cogn. Sci. 12, 485-503. doi: 10.1111/
tops.12390

Leduc, K., Williams, S., Gomez-Garibello, C., and Talwar, V. (2017). The
contributions of mental state understanding and executive functioning to
preschool-aged children’s lie-telling. Br. J. Dev. Psychol. 35, 288-302. doi:
10.1111/bjdp.12163

Lee, J. Y. S., and Imuta, K. (2021). Lying and theory of mind: A meta-analysis.
Child Dev. 92, 536-553. doi: 10.1111/cdev.13535

Peskin, J. (1992). Ruse and representations: On childrens ability to conceal
information. Dev. Psychol. 28, 84-89. doi: 10.1037/0012-1649.28.1.84

Polak, A., and Harris, P. L. (1999). Deception by young children following
noncompliance. Dev. Psychol. 35, 561-568. doi: 10.1037/0012-1649.35.2.561

Premack, D., and Woodruff, G. (1978). Does the chimpanzee have a theory
of mind? Behav. Brain Sci. 1, 515-526. doi: 10.1017/S0140525X00076512

Priebe, G., and Svedin, C. G. (2008). Child sexual abuse is largely hidden
from the adult society: An epidemiological study of adolescents’ disclosures.
Child Abuse Negl. 32, 1095-1108. doi: 10.1016/j.chiabu.2008.04.001

Rotenberg, K. J. (1995). Disclosure Processes in Children and Adolescents.
Cambridge; New York: Cambridge University Press

Shamay-Tsoory, S. G., and Aharon-Peretz, J. (2007). Dissociable
prefrontal networks for cognitive and affective theory of mind: a lesion
study. Neuropsychologia 45, 3054-3067. doi: 10.1016/j.
neuropsychologia.2007.05.021

Smetana, J. G., Metzger, A., Gettman, D. C., and Campione-Barr, N. (2006).
Disclosure and secrecy in adolescent-parent relationships. Child Dev. 77,
201-217. doi: 10.1111/j.1467-8624.2006.00865.x

Sullivan, K., Zaitchik, D., and Tager-Flusberg, H. (1994). Preschoolers can
attribute  second-order beliefs. Dev. Psychol. 30, 395-402. doi:
10.1037/0012-1649.30.3.395

Tager-Flusberg, H., and Sullivan, K. (2000). A componential view of theory
of mind: Evidence from Williams syndrome. Cognition 76, 59-90. doi:
10.1016/50010-0277(00)00069-X

Talwar, V., and Crossman, A. (2011). From little white lies to filthy liars. The
evolution of honesty and deception in young children. Adv. Child Dev.
Behav. 40, 139-141. doi: 10.1016/B978-0-12-386491-8.00004-9

Talwar, V., Crossman, A., and Wyman, J. (2017). The role of executive functioning
and theory of mind in childrens lies for another and for themselves. Early
Child. Res. Q. 41, 126-135. doi: 10.1016/j.ecresq.2017.07.003

Talwar, V., Gordon, H. M., and Lee, K. (2007). Lying in the elementary school
years: verbal deception and its relation to second-order belief understanding.
Dev. Psychol. 43, 804-810. doi: 10.1037/0012-1649.43.3.804

Talwar, V., and Lee, K. (2008). Social and cognitive correlates of childrens
lying behavior. Child Dev. 79, 866-881. doi: 10.1111/j.1467-8624.2008.01164.x

Vernberg, E. M., Ewell, K. K., Beery, S. H., Freeman, C. M., and Abwender, D. A.
(1995). Aversive exchanges with peers and adjustment during early adolescence:
is disclosure helpful? Child Psychiatry Hum. Dev. 26, 43-59. doi: 10.1007/
BF02353229

Villalobos Solis, M. V., Smetana, J. G., and Comer, J. (2015). Associations
among solicitation, relationship quality, and adolescents’ disclosure and
secrecy with mothers and best friends. J. Adolesc. 43, 193-205. doi: 10.1016/j.
adolescence.2015.05.016

Conflict of Interest: The authors declare that the research was conducted in
the absence of any commercial or financial relationships that could be construed
as a potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product that may
be evaluated in this article, or claim that may be made by its manufacturer, is
not guaranteed or endorsed by the publisher.

Copyright © 2022 Lavoie and Talwar. This is an open-access article distributed
under the terms of the Creative Commons Attribution License (CC BY). The use,
distribution or reproduction in other forums is permitted, provided the original
author(s) and the copyright owner(s) are credited and that the original publication
in this journal is cited, in accordance with accepted academic practice. No use,
distribution or reproduction is permitted which does not comply with these terms.

Frontiers in Psychology | www.frontiersin.org

April 2022 | Volume 13 | Article 866964


https://www.frontiersin.org/journals/psychology
www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles
https://doi.org/10.1177/0956797615604628
https://doi.org/10.1007/s10964-020-01246-6
https://doi.org/10.1007/s10964-006-9082-1
https://doi.org/10.1037/a0020787
https://doi.org/10.1037/a0020787
https://doi.org/10.1080/01650250444000333
https://doi.org/10.1023/A:1014069926507
https://doi.org/10.1016/j.adolescence.2012.09.005
https://doi.org/10.1002/icd.2051
https://doi.org/10.1016/j.psychres.2010.12.012
https://doi.org/10.3389/fpsyg.2021.678370
https://doi.org/10.3109/02699052.2010.487477
https://doi.org/10.1111/cdev.12301
https://doi.org/10.2307/1130337
https://doi.org/10.1177/0743558411402334
https://doi.org/10.1111/j.1467-8624.2005.00849.x
https://doi.org/10.1521/jscp.1990.9.4.439
https://doi.org/10.1016/j.cogdev.2016.12.002
https://doi.org/10.1177/0907568216671179
https://doi.org/10.1111/tops.12390
https://doi.org/10.1111/tops.12390
https://doi.org/10.1111/bjdp.12163
https://doi.org/10.1111/cdev.13535
https://doi.org/10.1037/0012-1649.28.1.84
https://doi.org/10.1037/0012-1649.35.2.561
https://doi.org/10.1017/S0140525X00076512
https://doi.org/10.1016/j.chiabu.2008.04.001
https://doi.org/10.1016/j.neuropsychologia.2007.05.021
https://doi.org/10.1016/j.neuropsychologia.2007.05.021
https://doi.org/10.1111/j.1467-8624.2006.00865.x
https://doi.org/10.1037/0012-1649.30.3.395
https://doi.org/10.1016/S0010-0277(00)00069-X
https://doi.org/10.1016/B978-0-12-386491-8.00004-9
https://doi.org/10.1016/j.ecresq.2017.07.003
https://doi.org/10.1037/0012-1649.43.3.804
https://doi.org/10.1111/j.1467-8624.2008.01164.x
https://doi.org/10.1007/BF02353229
https://doi.org/10.1007/BF02353229
https://doi.org/10.1016/j.adolescence.2015.05.016
https://doi.org/10.1016/j.adolescence.2015.05.016
http://creativecommons.org/licenses/by/4.0/

	Theory of Mind and Concealing vs. Forthcoming Communication in Adolescence
	Introduction
	Spectrum of Concealment Methods
	Theory of Mind and Concealment
	Cognitive vs. Affective ToM
	Current Study

	Materials and Methods
	Participants
	Measures
	ToM False Location (Cognitive ToM)
	ToM Mental States (Affective ToM)
	Motivations to Conceal Vignettes
	Self-Concealment Scale
	Youth Disclosure Scale
	Procedure

	Results
	Preliminary Analyses
	ToM Abilities
	Motivations to Conceal Vignettes
	Self-Concealment
	Youth Disclosure Scale

	General Discussion
	Theory of Mind and Disclosure
	Concealment Methods According to Situation
	Implications, Limitations, and Future Directions

	Conclusion
	Data Availability Statement
	Ethics Statement
	Author Contributions
	Supplementary Material

	References

