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When you are talking to yourself, is anybody listening?
The relationship between inner speech, self-awareness,
wellbeing, and multiple aspects of self-regulation

Paul Verhaeghen & Grazia Mirabito

Georgia Institute of Technology, Atlanta

This correlational study of 433 adults (260 college students and 173 Mechanical-Turk workers) examined how the self-
reported functions and experienced phenomenology of habitual inner speech (action guidance, problem solving/search,
memory/attention regulation, emotion regulation, evaluate/motivate, other voices, inner dialogue, condensed speech)
relate to self-awareness (self-reflection and controlled sense-of-self in the moment), potentially influence high-level
aspects of self-regulation (self-preoccupation, self-compassion, wisdom, and the moral foundations of individualizing
and binding), and psychological wellbeing. Hierarchical regression analysis revealed partial and mutual mediation
between inner speech variables and self-awareness variables. Self-awareness was more consistently associated with
self-regulation. The only inner speech variables associated with self-regulation in a beneficial way were memory/at-
tention regulation (for wisdom about the self and the individualizing moral foundation) and evaluate/motivate (for the
binding moral foundation). These findings suggest that, with the exception just described, inner speech (with the present
dependent variables, and in adults) is easiest understood as an epiphenomenon.
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People often report the experience of inner speech, an inner
voice (sometimes including the voices of others, or an inner
dialogue) that accompanies their experiences in the world,
that comments on these experiences, and often seems to
serve a regulatory purpose (e.g., we may tell ourselves not
to get angry or upset in a difficult situation, or we may tell
ourselves to remember to bring milk back from the store, or
we may use inner speech to consider the skillfulness of past
actions). Itis an important part of our lives: One experience-
sampling study suggests that about one quarter of our wak-
ing life consists of inner speech (Heavey & Hurlburt, 2008).
In the present study, we investigate the link between habit-
ual patterns of inner speech, the sense of self (or self-aware-
ness) that is associated with those patterns, and if and how
they indeed serve a self-regulatory purpose.

More formally, inner speech can be defined as “the sub-
jective experience of language in the absence of overt and
audible articulation” (Alderson-Day & Fernyhough, 2015,
p. 931); it has also been labeled as self-directed speech, si-
lent talk, covert speech, silent verbal thinking, and so on
(Morin, 2018). The dominant view on inner speech, proba-
bly first proposed by Vygotsky (1934/1987), posits that, de-
velopmentally, inner speech can be considered internalized
external speech. Originally, at least part of a child’s behav-
ior is directed and regulated by direct, interpersonal com-
munications from its caregivers. Over the course of devel-
opment, inner speech increasingly becomes an internal
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means to support the child’s own capacity for purposeful
and independent action (Alderson-Day & Fernyhough,
2015; Jones, 2009), and takes over some of the functionality
of external speech. Jones (2009, p. 167) offers the examples
of learning to do arithmetic in the classroom with pen and
paper, later substituted with ‘mental arithmetic’, of shifting
from learning to read out loud to silent reading, or of work-
ing one’s way through a social problem internally as if one
had a dialogue with a teacher or parent.

One of these purported functions is self-regulation.
Studies on inner speech and self-regulation range in scope
all the way from the relatively low-level process of execu-
tive control (Gade & Paelecke, 2019; Kompa & Mueller,
2020; Miyake, Emerson, Padilla, & Bahn, 2004; Mueller,
Jacques, Brocki, & Zelazo, 2009) over rumination control
(Whitmer & Banich, 2007) and emotion control (Duncan &
Cheyne, 1999; Morin, 2018) to athletic performance (Turner
& Barker, 2014) and social understanding (Fernyhough,
2008). Available experimental data (e.g., Miyake et al.,
2004) suggest that the relationship is causal, with inner
speech facilitating self-regulation rather than the other way
around. The phenomenology of inner speech potentially
plays a regulatory role as well. For instance, the dialogic na-
ture of some inner speech has been linked to higher-order
forms of self-regulation (Alderson-Day & Fernyhough,
2015). It has also been proposed that the default mode of
inner speech is condensed speech (i.e., speech stripped to its
basic semantic and syntactic form), but that inner speech
might expand when the individual is under stress and/or the
task to be regulated is particularly challenging (Fernyhough,
2004). Note that inner-speech-supported self-regulation is
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not necessarily always beneficial. For instance, rumination
is likely a form of inner speech meant to regulate behavior,
yet it often results in a higher risk of dysphoria or depression
(e.g., Trapnell & Campbell, 1999).

A second often-cited function of inner speech lies in sup-
porting self-awareness and self-reflection (for a review, see
Morin, 2018): Verbal labeling of experiences related to the
self allows the individual to build these experiences into a
coherent self-concept. In this view, self-verbalization is a
necessary (but not sufficient) requisite to capture conceptual
self-information. A number of studies have indeed found
moderately-sized correlations between different question-
naire measures of inner speech and different measures of
self-awareness, self-reflection, or other self-related con-
structs (Brinthaupt, Hein, & Kramer, 2009; McCarthy-Jones
& Ferneyhough, 2011; Morin, Everett, Turcotte, & Tardif,
1993; Schneider, 2002; Schneider, Pospeschill, & Ranger,
2005; Siegrist, 1995). Although the implicit bias of most (if
not all) of these studies is that inner speech is a precursor of
self-awareness, multiple directions are possible (Morin,
2018): Inner speech might lead to, increase, produce, or sus-
tain self-awareness; self-awareness might induce or activate
inner speech; or self-awareness and inner speech might par-
allel each other, that is, there might be rapid shifts between
these two mental activities. Given the dominant bias in the
literature, we will label the view that inner speech leads to
or increases self-awareness ‘the standard view’, and the
view that self-awareness leads to or may increase inner
speech ‘the reverse view’.

These two purported functions of inner speech—self-reg-
ulation and self-awareness—dovetail nicely with recent ap-
proaches to the concept of mindfulness. Mindfulness is tra-
ditionally defined as the ability or propensity to engage in
“non-elaborative, non-judgmental, present-centered aware-
ness in which each thought, feeling, or sensation that arises
in the attentional field is acknowledged” (Bishop et al.,
2004, p. 232). Recent theoretical work has broadened the
scope of this definition, however, converging on the conclu-
sion that mindfulness is a complex concept, more akin to a
manifold than to a singular construct. The starting point of
this theoretical work has been an examination of the reasons
why mindfulness interventions lead to such a wide array of
positive outcomes. Although many models have been ad-
vanced to explain the translation of mindfulness into posi-
tive outcomes (e.g., Baer, 2003; Brown et al., 2007; Chiesa
et al., 2013; Creswell & Lindsay, 2014; Grabovac, Lau, &
Willett, 2011; Holzel et al., 2011; Segal et al., 2013; Shapiro
et al., 2006; and Vago & Silbersweig, 2012), the list of pro-
posed mechanisms generally contains three categories, as
Vago and Silbersweig (2012) point out. A first proposed
mechanism is a change in self-awareness: recognizing auto-
matic habits and automatic patterns of reactivity, as well as
an increased awareness of momentary states of body and
mind (what is typically understood by mindfulness, as testi-
fied by the Bishop et al. definition). A second proposed
mechanism is a change in self-regulation: better regulation
of emotions, heightened self-compassion, increased emo-
tional and cognitive flexibility, decreased rumination and
worry, and increased non-attachment and acceptance. A fi-
nal proposed mechanism of the effects of mindfulness is in-
creased self-transcendence: increased decentering, a

stronger awareness of interdependence between self and
others, and heightened compassion.

Vago and Silbersweig (2012) label this common-de-
nominator model the S-ART model, after its three compo-
nents: self-awareness, self-regulation, and self-transcend-
ence. Our own empirical work (Verhaeghen, 2019a, 2019b;
Verhaeghen & Aikman, 2020), based on exploratory and
confirmatory factor analysis and structural equation model-
ing on five independent samples of about 300 subjects each
confirmed the plausibility of this S-ART mindfulness man-
ifold, suggesting a flow of influence from self-awareness
over self-regulation to self-transcendence, and then outward
to select aspects of psychological functioning, such as mood
and wellbeing (Verhaeghen, 2019a), wisdom (Verhaeghen,
2019b), and ethical sensitivities (Verhaeghen, 2019b; Ver-
haeghen & Aikman, 2020). Factor analysis revealed addi-
tional subdivisions within the components of self-awareness
and self-regulation: Self-awareness incorporated reflective
awareness (the more active, deliberate, probing aspect of
mindfulness—akin to or perhaps synonymous with Morin’s,
2018, concept of self-reflection) and controlled sense-of-
self in the moment (the more passive, equanimous, nonjudg-
mental aspect of mindfulness); self-regulation was tapped
by (the opposite of) self-preoccupation and by self-compas-
sion (for more details, see the Methods section below).

This broader conceptualization of mindfulness allows us
to further test the interconnectedness between inner speech,
self-awareness, and self-regulation. If we accept the flow
within S-ART as going from self-awareness (S-A) to self-
regulation (S-R), then either self-awareness or inner speech
(I1S) or both may be the driver of individual differences in
self-regulation, and the effects of one may or may not be
mediated by the other. We will investigate these different
configurations using hierarchical regression models. Our
implementation of the S-ART model adds some possible nu-
ance to the findings, given that it contains two sub-con-
structs each for the constructs of self-awareness and self-
regulation, which allows for an examination of how the
models generalize across related constructs. Moreover, in-
cluding all three variables (i.e., 1S, S-A, and S-R) allows for
a more precise investigation into the role of inner speech per
se. The literature suggests that inner speech fosters both
self-awareness and self-regulation, and that self-awareness
fosters self-regulation. If self-awareness and inner speech
are intimately coupled, a three-variable approach is needed
to disentangle the respective contributions of inner speech
and self-awareness on self-regulation. It is important to note
here that our conceptualization of self-awareness derives
from the mindfulness literature, and as such may not overlap
completely with the concept of self-awareness as operation-
alized in traditional inner speech studies.

A third possibility (apart from the standard view and the
reverse view) is that adult inner speech might ultimately be
an epiphenomenon, an ineffective vestige from develop-
ment; we label this ‘the epiphenomenon view’. That is,
adults might no longer need or use inner speech to success-
fully self-regulate, except in extreme circumstances (such as
a particularly taxing cognitive task), because self-awareness
has taken over the self-regulatory aspect of inner speech. Fi-
nally, a fourth possibility is that inner speech and self-
awareness are not directly related to each other, and each
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contribute independent variance to self-regulation; we label
this ‘the independence view’.

The data sets used here originate in two independent
samples from Verhaeghen (2019b). Apart from measures of
the mindfulness manifold and inner speech, these data sets
also include measures of what can be considered two high-
level regulatory mechanisms, namely wisdom and ethical
sensitivities. To the best of our knowledge, no data on inner
speech and these high-level regulatory constructs exist.

What additionally makes these data sets interesting is the
prior finding that self-awareness had differential relation-
ships to each of the members within each pair of constructs,
as follows (Verhaeghen, 2019b). Wisdom was factor-ana-
lyzed into two factors, one measuring wisdom about the self,
tapped by scales often theorized to measure personal wis-
dom, the other measuring wisdom about the world, which
taps more general knowledge about the (social) world. The
former was related to self-awareness, the latter was not.
Haidt’s Moral Foundations Theory (MFT; Graham et al.,
2013) provided the framework for examining ethical sensi-
tivities. MFT posits that ethical sensitivities ultimately boil
down to five dimensions: avoiding harm, fairness, ingroup
loyalty, respect for authority, and purity. The former two
can be combined into an ‘individualizing’ foundation, fo-
cusing on the provision and protection of individual rights;
the remaining three into a ‘binding’ foundation, focusing on
ingroup cohesion. We found that individualizing was related
to self-awareness; binding was not (Verhaeghen, 2019b).
These differential outcomes then allow an additional win-
dow into the interplay between inner speech and self-aware-
ness: If they are as intimately coupled as assumed, we would
expect inner speech to be associated with the higher-order
aspects that self-awareness is associated with, and not with
the others. Sample B additionally included a measure of
psychological wellbeing; we will include this here as an ad-
ditional dependent variable.

Research overview

In the present study, we investigate how inner speech is re-
lated to self-awareness and different aspects of self-regula-
tion, examining four possible scenarios: (a) the standard
view, which claims that inner speech is a precursor of self-
awareness, (b) the reverse view, which states that self-
awareness is a precursor of inner speech, (c) the epiphenom-
enon view, which states that inner speech is not effective in
self-regulatory behavior, but self-awareness is, and (d) the
independence view, which states that the inner speech and
self-awareness each contribute independent variance to self-
regulation.

METHOD

Participants

Participants (n = 433) were from two samples from Verhae-
ghen (2019b). Sample A consisted of 260 undergraduate

students from the Georgia Institute of Technology, aged 18—
26 (mean = 19.7, SD = 1.5); 54% were women. Sample B
consisted of 173 participants recruited from Mechanical
Turk!, aged 21-74 (mean = 39.8, SD = 11.7); 44% were
women. Although Mechanical Turk is generally a useful,
valid, and reliable tool for behavioral researchers (e.g., Ma-
son & Suri, 2012), we found it prudent to assess potential
differences in data quality between the two samples by com-
paring Cronbach’s alpha values for all subscales. Sample B
(Mechanical Turk) tended to have higher reliability values
(median = .84, ranging from .41 to .93) than Sample A (stu-
dents) (median = .78, ranging from .48 to .90). The correla-
tion between Fisher z-transformed reliability values be-
tween the samples was .74, suggesting that the groups were
about equally sensitive to differences in the item character-
istics that drive reliability. The two samples were pooled for
all data analyses reported here, except the analysis on psy-
chological wellbeing, where we only have data from Sample
B.

Measures and procedure

Participants filled out all questionnaires online; they took
about 45-60 minutes to complete for a total of 328 items.
The mindfulness measures (i.e., self-awareness and self-
regulation) were presented as they resulted from a set of fac-
tor analyses reported in Verhaeghen (2019a); this structure
was replicated in Verhaeghen & Aikman, 2020).
Cronbach’s alpha values are reported as found in the present
sample. Note that some scales (notably the subscales of the
Self-Compassion Scale) contain a very small number of
items, possibly depressing the alpha values. For data reduc-
tion purposes and to examine the inherent structure in the
data we conducted exploratory factor analysis (principal
component analysis with oblimin rotation) on the inner
speech items. Eigenvalues and the scree plot suggested a
seven-factor solution, explaining 65% of the variance. This
solution, however, had a first factor with a large number of
items (viz., 14) and no simple interpretation. Extracting
eight factors led to a more straightforwardly interpretable
structure. This solution was retained here; it is shown in the
Appendix, with items that had loadings of 0.40 or higher.
The two items that showed crossloadings (SVQ22, SVQ7)
were ascribed to the scale associated with the highest load-
ing. All variables included in the regression analysis are
listed in Table 1, which also contains their intercorrelations.

Control variables

As in Verhaeghen (2019b), control variables (age, gender,
the Big Five personality trait factors, and social conserva-
tism) were included in the models to purify the relationships
between constructs. That is, some of the relationships be-
tween constructs might be due to the influence of underlying
extraneous factors. For instance, in Verhaeghen (2019b), we
found that the trait factor Openness to experience was re-
lated to both self-awareness and wisdom, and so, in order to
tap into the true relationship between self-awareness and

! Mechanical Turk is a crowdsourcing platform, started and maintained by Amazon, aimed to connect ‘workers’ with ‘requesters’ to perform online tasks,
such as filling out surveys, for a fee. Mechanical Turk workers needed to be highly qualified in order to participate—more than 5,000 Human Intelligence
Tasks (i.e., surveys or other online tasks) completed, and at least 98% of those approved by the requester.



Table 1. Correlation matrix for all relevant variables.
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Variables 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
1 Gender
2 Age -16™
3 Social conservatism 01 05
Mini-IPIP
4 Extraversion 07 -20™ 05
5 Agreeableness 02 -01 17" 28™
6 Conscientiousness -03 20" 177 -01 20
7 Neuroticism 14™ -20™ -10 -20™ -15™ -29™
8 Intellect/imagination -08 00 -04 19" 21™ 03 -15™
Inner Speech
9 Action guidance 03 -09 -04 08 10" -01 16™ 03
10 Problem solving/search 06 -16"™-03 14™ 09 -06 14™ 02 78"
11 Memory/attention regulation 08 -16™ 01 12 20™ 01 08 07 69™ 63
12 Emotion regulation 08 -10© 07 10" 04 -04 19™ 00 70™ 68™ 55
13 Evaluate/motivate 12* -18"-01 -06 -03 -10" 22" 03 34™ 28™ 32" 33"
14 Other voices 06 -19™-05 05 -05 -14™ 16™ -10° 22" 24™ 03 21" 30"
15 Inner dialogue 05 -20"-06 02 01 -08 18™ 12" 33™ 29™ 28" 26™ 61 34™
16 Condensed speech 08 -01 00 06 -05 -11" 11" -15™-02 04 -14™-05 -01 29™ -06
Self-Awareness
17 Reflective awareness -04 -08 05 17 35™ 16™ -04 38™ 28™ 24™ 28" 22™ 20™ 10° 18" -06
18 Controlled sense-of-self in moment  -09 31" 04 18" 26™ 40™ -59™ 14™ -12" -12* -03 -17" -39™ -31™ -30™ -10" 03
Self-regulation
19 Self-preoccupation 12° -36™ 00 -17"-07 -23" 62" -14™ 19" 16™ 23" 20™ 37" 22" 27" 02 11" -60™
20 Self-compassion 00 -277 13" 18" 20™ -01 -26" 03 10° 15™ 15 05 00 10 05 -01 21™ 09 -04
Wisdom scales
21 Wisdom about the self -04 02 13" 32" 45™ 19™ -31™ 38™ 28" 25" 36" 23™ 15™ 03 19" -08 63™ 30™ -15™ 33"
22 Wisdom about the world 05 -02 -03 177 19" 03 -09 05 -03 -01 02 -03 06 -04 03 02 14™ 08 -08 14™ 22™
Moral foundations
23 MFQ - individualizing 217 =277 08 14" 30™-03 09 05 12" 12° 257 Q9 24™ 11 23™ -01 30™ -09 30" 22 367 16™
24 MFQ - binding 00 -23™ 65™ 12* 14™ 10° 00 -14™ 10° 10" 12° 16™ 18™ 16™ 10° 04 15™ -10" 20™ 23™ 22™ 04 36™
Wellbeing
25 Psychological wellbeing -15° 07 24" 48™ 507 39" -70™ 21™ 11 05 11 05 -08 06 00 -02 427 62" -53™ 21" 66™ 07 207 257

Note: N = 433, except for correlations involving psychological wellbeing, where n = 173; IPIP = International Personality Item Pool (ipip.ori.org); IS = Inner Speech; S-A = Self-Awareness; MFQ = Moral
Foundations Questionnaire; * p < 05; ** p < 01. Second column gives Cronbach’s alphas and numbers of items between brackets. Of the correlations, decimal points are omitted.
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wisdom about the self, the influence of openness needed to
be partialed out.

The Mini-IPIP (Donnellan, Oswald, Baird, & Lucas,
2006) is a 20-item measurement of the Big Five personality
factors, 4 items for each factor: Extraversion (Cronbach’s
alpha = .85), Agreeableness (Cronbach’s alpha = .81), Con-
scientiousness (Cronbach’s alpha = .73), Openness (which
the IPIP labels Intellect/Imagination; Cronbach’s alpha =
.78), and Neuroticism (Cronbach’s alpha = .76). Social con-
servatism was included because it is typically highly corre-
lated with the binding moral foundations (e.g., Haidt, 2012).
It was measured via the Social Conservatism subscale (6
items, Cronbach’s alpha = .66) of the Social and Economic
Conservatism Scale (Everett, 2013). Additionally, partici-
pants were asked for their age and gender.

Inner speech

Two scales for inner speech were included, one focusing
mainly on its phenomenology, the Varieties of Inner Speech
Questionnaire (VISQ, McCarthy-Jones & Fernyhough,
2011; 18 items; originally comprised of subscales for dia-
logic speech, condensed inner speech, other people in inner
speech, and evaluative/motivational speech), the other
mainly on its functionality, the Self-Verbalization Question-
naire (SVQ; Duncan & Cheyne, 1999; 27 items; originally
comprised of scales for spatial search, behavioral-organiza-
tional speech, cognitive-attentional speech, and affective
speech). As mentioned above, factor analysis revealed eight
subscales (Appendix). We constructed these by taking the
mean of the scores of the respective items on the factors; the
scales largely, but not completely correspond to the original
subscales in the two surveys. We labeled the scales as prob-
lem solving/search (Cronbach’s alpha = .88), action guid-
ance (Cronbach’s alpha = .89), memory/attention regulation
(Cronbach’s alpha = .86), emotion regulation (Cronbach’s
alpha = .79), evaluate-motivate (Cronbach’s alpha = .79),
other voices (Cronbach’s alpha = .91), inner dialogue
(Cronbach’s alpha = .88), and condensed Speech
(Cronbach’s alpha = .88).

Self-awareness

Two constructs were assessed within self-awareness. The
first, reflective awareness, is the unit-weighted composite of
the z-scores of three scales: (a) the Observing subscale of
the Five Facets Mindfulness Questionnaire (FFMQ); Baer et
al., 2006) (8 items; Cronbach’s alpha = .80); (b) the Reflec-
tiveness subscale of the Broad Rumination Scale (BRS;
Trani, Rubinsztain, & Verhaeghen, in preparation) (4 items;
Cronbach’s alpha = .81); and (c) Search for Insight/Wisdom
of the Aspects of Spirituality scale (Bissing, Ostermann, &
Matthiessen, 2007) (7 items; Cronbach’s alpha = .87).

The second construct, controlled sense-of-self in the mo-
ment, is the unit-weighted composite of the z-scores of three
scales: (a) the Acting with Awareness subscale from the
FFMQ (8 items; Cronbach’s alpha = .89); (b) the Sense-of-
self Scale (Flury & Ickes, 2007) (12 items; Cronbach’s al-
pha = .88); and (c) the Nonjudging of inner experience sub-
scale of the FFMQ (8 items; Cronbach’s alpha = .91).

Self-regulation
Two constructs were assessed within self-regulation. The
first, self-preoccupation, is the unit-weighted composite of

the z-scores of two subscales from the BRS, namely Com-
pulsivity (5 items; Cronbach’s alpha =.83) and Worrying (3
items; Cronbach’s alpha = .63), as well as two subscales
from the Self-Compassion Scale, Short Form (SCS; Raes,
Pommier, Neff, & Van Gucht, 2011), namely Isolation (2
items; Cronbach’s alpha = .68) and Over-ldentified (2
items; Cronbach’s alpha = .71).

The second, self-compassion, was measured as the unit-
weighted composite of the z-scores of three subscales from
the SCS, namely Self-Kindness (2 items; Cronbach’s alpha
= ..65), Common humanity (2 items; Cronbach’s alpha =
.58), and Mindfulness (2 items; Cronbach’s alpha = .74), as
well as the Decentering subscale of the Experiences Ques-
tionnaire (Fresco et al., 2007) (13 items; Cronbach’s alpha
=.89).

Moral foundations

This construct was measured using the five subscales of the
Moral Foundations Questionnaire (Graham et al., 2011): (a)
Care/harm (6 items; Cronbach’s alpha = .56); (b) Fairness
(6 items; Cronbach’s alpha = .58); (c) Ingroup loyalty (6
items; Cronbach’s alpha = .63); (d) Authority (6 items;
Cronbach’s alpha =.67); and (¢) Purity (6 items; Cronbach’s
alpha = .77). The two individualizing foundations were col-
lapsed into a single construct, using a unit-weighted z-score
composite (the correlation between the two individualizing
foundations was .56); so were the three binding foundations
(intercorrelations between the three binding foundations
ranged from .64 to .70).

Wisdom scales

Two constructs were assessed within wisdom, as in Verhae-
ghen (2019b). The first, wisdom about the self, is the unit-
weighted composite of the z-scores of six scales: the self-
transcendence scale from the Adult Self-Transcendence In-
ventory (Levenson et al., 2005; 10 items; Cronbach’s alpha
=.73) and the five subscales of the Self-Assessed Wisdom
Scale (Webster, 2003), namely experience (8 items;
Cronbach’s alpha = .82), emotions (8 items; Cronbach’s al-
pha = .85), reminiscence (8 items; Cronbach’s alpha = .88),
openness (8 items; Cronbach’s alpha = .88), and humor (8
items; Cronbach’s alpha = .76). The second wisdom con-
struct, wisdom about the world is the unit-weighted z-com-
posite of the three subscales of the Three-Dimensional Wis-
dom Scale (Ardelt, 2003), namely the cognitive (14 items;
Cronbach’s alpha = .82), reflective (12 items; Cronbach’s
alpha = .84), and affective subscale (13 items; Cronbach’s
alpha =.79).

Psychological wellbeing

Four subscales of the Psychological Well-Being scale
(PWB; Ryff & Keyes, 1995) were included, each including
7 items: Personal Growth, Positive Relations, Purpose in
Life, and Self-Acceptance. The sum of the subscales was
used to create a total score (Cronbach’s alpha = .94).

Order of presentation

Scales were presented in this order: FFMQ, NAS, RS, SCS,
EQ, SOSS, IPIP, BRS, ERQ, PWB, DPES, ASP, MFQ,
SECS, VISQ, SVQ, ASTI, SAWS, 3D-WS, PWBS, de-
mographics. All variables up until ASP have been used in
all of our mindfulness studies, in that order. The outcome



P. Verhaeghen & G. Mirabito: Inner speech and self-awareness 13

variables (MFQ, VISQ, SVQ, ASTI, SAWS, 3D-WS,
PWBS) were next, with no strong rationale for their order.
SECS was administered after MFQ because SECS has a
strong correlation with MFQ, and activating those attitudes
might influence MFQ scores. Demographics were presented
last to avoid effects such as stereotype threat.

RESULTS

Correlations

The correlation matrix is presented in Table 1. To summa-
rize the link between self-awareness and inner speech, we
computed the median correlations between the two aspects
of self-awareness and the eight aspects of inner speech: Re-
flective self-awareness had a median correlation of .20 with
inner speech; for controlled sense-of-self in the moment, the
median correlations with inner speech was -.14. Of the 56
correlations between aspects of inner speech and our de-
pendent variables, 30 were significant; the median correla-
tion was .10.

Predicting self-preoccupation and self-compassion from
inner speech and self-awareness

To examine how self-awareness and inner speech are related
to the aspects of self-regulation present in the S-ART model,
hierarchical multiple regression analysis was applied to the
data, with the two types of self-regulation (self-preoccupa-
tion and self-compassion) as the final outcome. The results
are presented in Table 2. Background variables (personality,
age, gender, and social conservatism were entered in Step 1;
in Step 2 either inner speech (Step 2a) or self-awareness
(Step 2b) were entered; Step 3 included all predictors (back-
ground variables, inner speech, and self-awareness). Thus,
examining the difference between Step 3 and Step 2a indi-
cates to what extent self-awareness predicts variance in the
dependent variable over and above inner speech. Con-
versely, examining the difference between Step 3 and Step
2b indicates to what extent inner speech awareness predicts
variance in the dependent variable over and above self-
awareness. This can help elucidating to what extent the ef-
fects of self-awareness are mediated by inner speech (as
would be claimed in the standard model) or vice versa (as
claimed in the reverse model), the extent to which inner
speech explains any variance at all (as the epiphenomenon
model claims it would not), or the extent to which both sets
of variables would explain independent amounts of variance
in self-regulation (as claimed by the independence model).

For self-preoccupation, in Step 2, after the background
variables were entered, both inner speech (Step 2a) and self-
awareness (Step 2b) explained a significant amount of vari-
ance; in Step 3, either construct added to the variance. In
that third step, decreases in the value of the regression coef-
ficients were noted for one of the inner speech variables
(evaluate/motivate) and one of the self-awareness variables
(reflective awareness). For self-compassion, the set of self-
awareness variables added significant variance after the
background variables were accounted for, whereas the set of
inner speech variables did not.

Predicting wisdom, the moral foundations, and psycho-
logical wellbeing from inner speech and self-awareness

Tables 3-5 provide results from a series of hierarchical re-
gression analyses to predict wisdom about the self, wisdom
about the world, the individualizing moral foundation, the
binding moral foundation, and psychological wellbeing. We
found that both inner speech and self-awareness predicted
these different dependent variables when entered after the
background variables, with a few exceptions (wisdom about
the world for inner speech and self-awareness, binding for
self-awareness). When all variables were entered, inner
speech was a significant predictor for wisdom about the self,
individualizing, and binding; self-awareness was a signifi-
cant predictor for wisdom about the self and individualizing.
Within the inner speech variables, only memory/attention
regulation (twice) and evaluate/motivate (once) ever
showed significant effects; within self-awareness, both re-
flective awareness and controlled sense-of-self in the mo-
ment were significant predictors at least twice. Table 6 sum-
marizes the main findings.

DISCUSSION

This study examined the relationship between inner speech,
self-awareness, and self-regulation. Inner speech was as-
sessed using two questionnaires, which ultimately yielded
eight factor-analysis-derived subscales, covering both func-
tional (action guidance, problem solving/search,
memory/attention regulation, emotion regulation, and eval-
uate/motivate) and phenomenological aspects (other voices,
inner dialogue, condensed speech) of inner speech. Self-
awareness was examined under two aspects: the more ac-
tive, deliberate, probing aspect of reflective awareness, and
the more passive, equanimous, nonjudgmental aspect of
controlled sense-of-self in the moment (Verhaeghen, 20193,
2019b; Verhaeghen & Aikman, 2020). Self-regulation was
investigated under the guises of (the opposite of) self-preoc-
cupation and of self-compassion (ibidem). We also exam-
ined the influence of inner speech and self-awareness on
higher-order measures of regulation-wisdom and ethical
sensitivities—and on psychological wellbeing.

The relationship between inner speech and self-aware-
ness

A first finding, obtained at the level of correlations, is that
the two aspects of self-awareness had opposite-signed and
significant correlations with inner speech (with the single
exception of condensed speech, which had a ns connection
with reflective awareness). Reflective awareness most often
showed positive correlations, which were significant in
seven out of eight cases (the exception being condensed
speech) (see row 17 and columns 9-16 in Table 1). Correla-
tions between reflective awareness and the functional as-
pects of inner speech (i.e., action guidance, problem solv-
ing/search, memory/attention regulation, emotion regula-
tion, and evaluate/motivate) were all significant, suggesting
that individuals who are more self-reflective, or more ac-
tively mindful, use inner speech more often for functional
purposes. This is what we expected from the literature as
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Table 2. Results of hierarchical regression predicting self-preoccupation and self-compassion

14

Step 1: Step 2a: Step 2b: Step 3:
Covariates Covariates, IS Covariates, S-A Covariates, IS, S-A
Self-preoccupation
Gender .000 -.001 .001 .000
Age -.026*** -.022%** -.019*** -.017%**
Social conservatism .007 .007 .004 .004
Mini-IPIP
Extraversion -.013** -.012** -.010* -.009
Agreeableness .005 .002 .006 .004
Conscientiousness -.001 -.002 .003 .003
Neuroticism .056*** .051*** .039*** .038***
Intellect/imagination -.004 -.007 -.009* -.009*
Inner Speech
Action guidance -.003 -.004
Problem solving/search -.007 -.008
Memory/attention regulation .020** .022%**
Emotion regulation .000 .000
Evaluate/motivate 017** .007
Other voices .007 .005
Inner dialogue .000 .000
Condensed speech -.002 -.002
Self-Awareness
Reflective awareness .013** .007
Controlled sense-of-self in the moment -.034*** -.031***
R? 48 .54 .56 .59
R? change (for final row: Step 2a-3) AB*** .06*** .05***
R? change (for final row: Step 2b-3) A48*** .08*** .04***
Self-compassion
Gender -.004 -.004 -.003 -.002
Age -.032%** -.030*** -.031*** -.029%**
Social conservatism .010* .012* .010* .011*
Mini-IPIP
Extraversion -.001 -.002 -.002 -.003
Agreeableness .015** .013* .011 .010
Conscientiousness -.007 -.007 -.011* -.011
Neuroticism -.030*** -.031*** -.031*** -.031***
Intellect/imagination -.001 -.001 -.007 -.007
Inner Speech
Action guidance .004 .003
Problem solving/search 011 .011
Memory/attention regulation .004 .002
Emotion regulation -.007 -.008
Evaluate/motivate -.007 -.010
Other voices .006 .005
Inner dialogue .004 .005
Condensed speech .001 .001
Self-Awareness
Reflective awareness .018** .017**
Controlled sense-of-self in the moment .002 .000
R? .20 .23 24
R? change (for final row: Step 2a-3) 20%** .03 .02*
R? change (for final row: Step 2b-3) 20%** .02** .02

Note: N = 433. IPIP = International Personality Item Pool (ipip.ori.org); IS = Inner Speech; S-A = Self-Awareness; * p < 05; ** p < 01; *** p <001
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Table 3. Results of hierarchical regression predicting wisdom about the self and wisdom about the world

Step 1: Step 2a: Step 2b: Step 3:
Covariates Covariates, IS Covariates, S-A Covariates, IS, S-A
Wisdom about the self
Gender -.003 -.004 .000 -.001
Age .004 .008 .005 .006
Social conservatism .005 .005 .005 .006
Mini-IPIP
Extraversion .013** .012** .010* .008
Agreeableness .031*** 027%** .018*** .016%**
Conscientiousness .011* .010* -.003 -.003
Neuroticism -.017*** -.024%** -.015** -.017%**
Intellect/imagination .031*** .028*** .014** .014**
Inner Speech
Action guidance .002 .000
Problem solving/search -.004 -.003
Memory/attention regulation .019** .013*
Emotion regulation .008 .007
Evaluate/motivate .009 .008
Other voices .001 .000
Inner dialogue .006 .009*
Condensed speech .007 .006
Self-Awareness
Reflective awareness 047*** .040***
Controlled sense-of-self in the moment .013** .019***
R? 42 .50 .55 .62
R? change (for final row: Step 2a-3) A2xx* .09*** 11xx*
R? change (for final row: Step 2b-3) [2%F* A5*** 05***
Wisdom about the world
Gender .004 .002 .004 .002
Age .000 .000 .001 .001
Social conservatism -.008 -.010 -.009 -.010
Mini-IPIP
Extraversion .010 .012 011 .012
Agreeableness .019** .020** .019** .019**
Conscientiousness -.001 .000 .000 .000
Neuroticism -.009 -.008 -.011 -.009
Intellect/imagination .003 .003 .002 .001
Inner Speech
Action guidance -.013 -.013
Problem solving/search .000 .000
Memory/attention regulation -.001 -.001
Emotion regulation .002 .002
Evaluate/motivate .012 .010
Other voices -.007 -.007
Inner dialogue .000 .000
Condensed speech .002 .002
Self-Awareness
Reflective awareness .002 .003
Controlled sense-of-self in the moment -.006 -.003
R? .08 .10 .08 .10
R? change (for final row: Step 2a-3) .08** .02 .00
R? change (for final row: Step 2b-3) .08** .00 .02

Note: N = 433. IPIP = International Personality Item Pool (ipip.ori.org); IS = Inner Speech; S-A = Self-Awareness; * p < 05; ** p < 01; *** p < 001
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Table 4. Results of hierarchical regression predicting the individualizing and binding moral foundations

Step 1: Step 2a: Step 2b: Step 3:
Covariates Covariates, IS Covariates, S-A Covariates, IS, S-A
Individualizing

Gender .013** .012* .015** .013**

Age -.028*** -.024%** -.025*** -.023***

Social conservatism .005 .005 .004 .005
Mini-IPIP

Extraversion -.002 -.001 -.002 -.001

Agreeableness .029*** .025%** .025%** .023***

Conscientiousness .001 .000 -.002 -.002

Neuroticism .005 .003 -.001 .000

Intellect/imagination .008 .004 .001 -.001
Inner Speech

Action guidance -.005 -.006

Problem solving/search -.005 -.005

Memory/attention regulation .024** .023**

Emotion regulation -.010 -.011

Evaluate/motivate .012 .008

Other voices -.001 -.002

Inner dialogue .007 .008

Condensed speech .001 .001
Self-Awareness

Reflective awareness .019** .016**

Controlled sense-of-self in the moment -.009 -.006

R? 21 27 24 .29

R? change (for final row: Step 2a-3) 21xx* .06** .02*

R? change (for final row: Step 2b-3) 21xx* 03** .05**

Binding

Gender -.011** -.011** -.010** -.011**

Age -.025*** -.023*** -.022%** -.022%**

Social conservatism 067*** .066*** .065*** .066***
Mini-IPIP

Extraversion .003 .004 .004 . 004

Agreeableness -.001 -.001 .000 .000

Conscientiousness 011** 011** .014*>* .013**

Neuroticism .008 .004 .001 .001

Intellect/imagination -.003 -.005 -.004 -.004
Inner Speech

Action guidance .006 .006

Problem solving/search -.004 -.004

Memory/attention regulation .000 .001

Emotion regulation .001 .001

Evaluate/motivate .015** .013*

Other voices .001 .001

Inner dialogue .001 .001

Condensed speech .002 .002
Self-Awareness

Reflective awareness .003 -.001

Controlled sense-of-self in the moment -.014** -.008

R? .51 .54 .52 .54

R? change (for final row: Step 2a-3) BS1x** .03** .00

R? change (for final row: Step 2b-3) S1x** .01* .02

Note: N = 433. IPIP = International Personality Item Pool (ipip.ori.org); IS = Inner Speech; S-A = Self-Awareness; * p < 05; ** p < 01; *** p < 001
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Table 5. Results of hierarchical regression predicting psychological wellbeing (Sample B only)

Step 1: Step 2a: Step 2b: Step 3:
Covariates Covariates, IS Covariates, S-A Covariates, IS, S-A
Psychological Wellbeing
Gender -.013* -.014* -.009 -.011*
Age -.004 -.002 -.003 -.003
Social conservatism .012* .011* .015** .014**
Mini-IPIP
Extraversion 021 %** .017* .017** .014%**
Agreeableness .019** .016* .012* .011
Conscientiousness .009 .010 -.002 -.002
Neuroticism -.049*** -.055*** -.039*** -.041%**
Intellect/imagination .003 .004 -.008 -.007
Inner Speech
Action guidance .009 .005
Problem solving/search -.003 .000
Memory/attention regulation .001 -.005
Emotion regulation .005 .007
Evaluate/motivate -.004 .003
Other voices .010 .009
Inner dialogue .002 .000
Condensed speech .008 .009
Self-Awareness
Reflective awareness .025*** .022%**
Controlled sense-of-self in the moment .026*** 031 ***
R? .64 .68 71 74
R? change (for final row: Step 2a-3) .64*** .03 .06***
R? change (for final row: Step 2b-3) LB4x** Q7*** .03

Note: N = 173. IPIP = International Personality Item Pool (ipip.ori.org); IS = Inner Speech; S-A = Self-Awareness; * p < 05; ** p < 01; *** p <001

reviewed in the Introduction. This replication is important,
because it shows that our measures, atypical as they are on
the self-awareness side, did show the same pattern of corre-
lations as previously obtained in the literature.

Controlled sense-of-self in the moment, in contrast,
showed negative correlations with inner speech, significant
for seven out of eight cases (the exception was memory/at-
tention regulation) (see row 18 and columns 9-16 in Table
1). For the functional aspects, this might suggest a trade-off,
in the sense that individuals tend to be either observant
about their reality or engaged in inner speech, maybe in the
same way that outward-facing attention and the activity of
the self-focused default mode network trade off within indi-
viduals. The correlations concerning the phenomenology of
inner speech suggest that inner speech is more similar to ex-
ternal speech (i.e., heard/spoken in one’s own voice, mono-
logic, and extended) for individuals who tend to be more
passively mindful or self-aware in the moment. As far as we
know, this is a novel finding. The reason for the relationship
is unclear, but one plausible explanation could be that think-
ing more often in extended inner language makes it easier
for such speech to be detected, thus making people who
have these thinking patterns more aware of their inner
world.

Inner speech and self-awareness as predictors of self-
preoccupation and self-compassion

At the level of correlations, inner speech and self-regulation
were related: 11 out of 16 correlations between inner speech

and the two aspects of self-regulation from the S-ART
model (i.e., self-preoccupation and self-compassion) were
significant; the median correlation was .15. Our research
question, however, concerns whether those relationships
would survive regression analyses where we controlled for
background variables and self-awareness.

Examining the regression analyses predicting self-regu-
lation (see Table 2), we note a different pattern for self-pre-
occupation and self-compassion. In self-preoccupation, in
Step 2, after the background variables were entered, both
inner speech (Step 2a) and self-awareness (Step 2b) ex-
plained an equivalent and significant amount of variance; in
Step 3, either construct added to the variance. In that third
step, decreases in the value of the regression coefficients
were noted for one of the inner speech variables (evalu-
ate/motivate) and one of the self-awareness variables (re-
flective awareness). This suggests a certain independence in
the influence between the two concepts, with a possible con-
fluence or mutual mediation between the influences of eval-
uate/motivate and reflective self-awareness. Equally im-
portant, however, is to examine the direction of influence.
The one aspect of self-awareness that remained significant
in the final model (controlled sense-of-self in the moment)
had a negative influence, indicating that people who are
more passively aware of their inner states are less self-pre-
occupied. In contrast, the one aspect of inner speech that
was significant in the final model (viz., memory/attention
regulation) had a positive influence, implying that individu-
als who use inner speech to regulate their memory and at-
tention are more self-preoccupied, rather than less. Self-pre-
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occupation is typically related to negative outcomes (in the
present study, for instance, it is negatively correlated with
wellbeing). Therefore, rather than indicating effective con-
trol, the latter result suggests a breakdown of control guided
by inner speech.

For self-compassion, the set of self-awareness variables
added significant variance after the background variables
were accounted for, whereas the set of inner speech varia-
bles did not. From Step 3, we learned that self-awareness
explained additional variance in self-compassion over and
beyond inner speech, but inner speech did not explain self-
compassion over and beyond self-awareness. The effects of
self-awareness were not mediated through inner speech, as
indicated by the trivial drop in the value of the regression
coefficient for reflective awareness in Step 2b when inner
speech was added in Step 3. This suggests that inner speech—
whether measured as a function or as a phenomenon—is not
a predictor of self-compassion.

Our regression analyses also uncovered a possible role
for personality in creating potentially spurious correlations
between inner speech and self-regulation. The raw correla-
tions between inner speech and self-preoccupation were all
positive, with a median correlation of .21. In the regression
analyses, however, only inner speech used for memory/at-
tention regulation and to evaluate/motivate showed a signif-
icant effect over and beyond that of the background varia-
bles, suggesting that the background variables play a role in
creating the correlation for the remaining inner speech vari-
ables. Notably (and unsurprisingly, e.g., Nola, Roberts, &
Gotlib, 1998), neuroticism was a strong determinant of self-
preoccupation, and neuroticism also showed positive corre-
lations with a number of inner speech variables. We think
this finding is important for the methodology of future stud-
ies of inner speech and for the interpretation of extant stud-
ies, which more often than not do not control for personality
variables. The end result may be that such studies may be
mistaking personality-driven correlations between inner
speech and self-regulation for substantive covariation.

Inner speech and self-awareness as predictors of wis-
dom, moral foundations, and psychological wellbeing

With regard to the higher-order regulatory variables (wis-
dom and the moral foundations), we expected some varia-
bility—in our previous work two of the four aspects investi-
gated (wisdom about the self and the individualizing moral
foundation) were associated with self-awareness; the other
two (wisdom about the world and the binding foundation)
were not. If inner speech and self-awareness are as inti-
mately coupled as assumed in the literature, we would ex-
pect inner speech to be associated with the higher-order as-
pects that self-awareness was associated with, and not with
the others. Tables 3-6 provide the results in detail. There
was evidence at the correlational level that inner speech and
the five aspects of self-regulation discussed in this section
are related: 19 out of 40 correlations were significant; the
median correlation was .10. Again, the true test lies in the
regression analyses.

For those aspects of higher-order self-regulation that
were associated with self-awareness (wisdom about the self,
individualizing, and binding), entering inner speech into the
regression in Step 2a, after the background variables, led to

modest but significant amounts of additional variance pre-
dicted over and above the background variables (R? change
between .03 and .09); entering self-awareness in a third step
added between .00 and .11 to the explained variance, signif-
icant in two out of three cases. Reflective awareness was a
significant predictor in two out of three cases after control-
ling for inner speech; controlled sense-of-self in the moment
was significant after controlling for inner speech in one out
of three cases. These results suggest that self-awareness has
effects on wisdom about the self and individualizing over
and beyond those of inner speech. Entering self-awareness
in Step 2b, after the background variables, likewise led to
modest but significant amounts of additional variance pre-
dicted over and above the background variables (R? change
between .01 and .15); entering inner speech in a third step
added between .02-.05 to the explained variance, significant
in two out of three cases. From the eight inner speech scales,
only memory/attention regulation (two out of three cases)
and evaluate/motivate (one out of three cases) were signifi-
cant predictors after accounting for self-awareness. Taking
these results together, it seems fair to conclude that self-
awareness, especially under its guise of reflective aware-
ness, is the true variable of import here, and inner speech
has a more modest contribution.

For the one aspect not associated with self-awareness
(wisdom about the world), no significant changes in vari-
ance accounted for were associated with entering inner
speech in any of the steps.

Self-awareness, in both guises, was a significant predic-
tor for psychological wellbeing, but none of the inner speech
variables were.

CONCLUSIONS

The findings from all seven regression analyses are summa-
rized in Table 6. Looking at the relative predictive power of
self-awareness and inner speech in the models after control-
ling for the background variables, self-awareness is the
more consistent predictor of self-regulation and psycholog-
ical wellbeing (six out of seven cases for self-awareness vs.
four out of seven for inner speech, with one of those effects
in the opposite direction than predicted), although the
amount of variance explained (5.5% vs. 4.6%) is not all that
different. When all variables are controlled for, self-aware-
ness explains a significant amount of variance over and be-
yond inner speech in five out of seven cases, whereas inner
speech explains a significant amount of variance over and
beyond awareness in three out of seven cases, with one of
those in the opposite direction than predicted. Again, the
amount of unique variance explained does not differ much:
3.6% for self-awareness and 3.2% for inner speech.

A second important finding is that most aspects of inner
speech did not reliably predict any of the criterion variables,
with the exception of memory/attention regulation (signifi-
cant in three cases, including one where the effect goes in
the direction opposite the hypothesis), and evaluate/motive
(one case). The influence of memory/attention regulation is
an interesting finding, because the items in this scale clearly
point to the habit of thinking out loud when memorizing or
problem solving. Its relationship to wisdom about oneself
and the moral foundation of individualizing suggests that
these higher-order self-regulation processes might require
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Table 6. Summary of regression analyses predicting the seven variables of interest from background variables (gender, age, Big-Five personality factors), inner speech and self-awareness

Unique propor-  Unique pro- Unique propor-  Unique propor- Inner speech variables significant in ~ Self-awareness variables significant in
tion of variance  portion of var-  tion of vari- tion of variance final model final model
associated with iance associ- ance associated  associated with
inner speech ated with in- with self- self-awareness
variables over ner speech awareness var-  variables over
and beyond variables over  iables overand  and beyond
background var-  and beyond beyond back- background and
iables background ground varia- inner speech
and self- bles variables
awareness
variables
Criterion
Self-Regulation
Self-preoccupation 06*** .04x** .08*** 05*** Memory/attention regulation (direc-  Controlled sense-of-self in the moment
(direction of ef-  (direction of tion of effect against hypothesis)
fect against hy-  effect against
pothesis) hypothesis)
Self-compassion .03 .02 .02** .02* (none) Reflective awareness
Wisdom Scales
Wisdom about the self 09*** .05*** 5*** N Kool Memory/attention regulation Reflective awareness; controlled sense-
of-self in the moment
Wisdom about the world .02 .02 .00 .00 (none) (none)
Moral Foundation
Individualizing .06** .05** .03** .02* Memory/attention regulation Reflective awareness
Binding .03** .02 .01* .00 Evaluate/motivate (none)
Well-Being
Psychological wellbeing .03 .03 Q7*** 06*** (none) Reflective awareness; controlled sense-

of-self in the moment

Note: N = 433, except for psychological wellbeing, n = 173 IPIP = International Personality Item Pool (ipip.ori.org); IS = Inner Speech; S-A = Self-Awareness; * p < 05; ** p < 01; *** p <001
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(or at least involve) habitual access to the deliberate, rational
thinking system. Other studies (e.g., Garvey & Ford, 2014)
have noted that a preference for rational thinking predicts an
emphasis on the individualizing foundation. This interpreta-
tion is also in line with our finding that reflective self-aware-
ness is a predictor of the individualizing (but not binding)
foundation. Interestingly, we found that habitual deploy-
ment of this system was also associated with higher levels
of self-preoccupation, which is typically considered to be a
maladaptive stance (e.g., Nolen-Hoeksema, 1991), as can
also be seen here in the strong negative correlation between
self-preoccupation and psychological wellbeing. Thus, this
aspect of inner speech can have both positive and negative
consequences. Evaluate/motivate was a significant predictor
for the moral foundation not predicted by memory/attention
regulation, namely binding. One possible explanation is that
the items in the evaluate/motivate scale have a self-control
flavor to them, and self-control is one aspect of self-regula-
tion that people generally associate with the binding moral
foundations (Mooijman et al., 2018).

On a slightly more general level, we note here that the
finding that endorsement of the moral foundations is associ-
ated with select aspects of inner speech is interesting, given
the often-made claim that the foundations are moral intui-
tions (e.g., Haidt, 2012). The intuition view implies that
moral decisions are or can be made without recourse to de-
liberate thinking. Our results suggest the opposite, namely
that people who habitually use inner speech for the purpose
of memory/attention regulation or to evaluate/motivate
themselves are more likely to be sensitive to issues of care
and fairness (in the former case) or loyalty, authority, and
purity (in the latter). This may imply either that habitual
speech might be the source of the crystallization of moral
attitudes into intuitions or that deliberate inner speech is in-
volved in making online moral decisions after all, or both.
Further research to disentangle these two possibilities might
prove useful.

A third notable finding is that for the most part, but not
always, variables that were significant in Step 2 remained
significant in Step 3 (the analysis for binding is the excep-
tion). Typically, there is also some attenuation in the amount
of variance explained by inner speech or self-awareness
when adding the opposing set. Taken together, this suggests
that the two sets of variables are partial mediators for each
other, but with a clear degree of mutual independence.

Returning to our main question of the interconnected-
ness between inner speech, self-awareness, and self-regula-
tion, our data at first approximation might suggest an inde-
pendence model: both inner speech and self-awareness con-
tribute to self-regulation independently, be it with evidence
of some mutual partial meditation. However, it seems fairer
to note that self-awareness, especially under its guise of re-
flective awareness, is the true variable of import here, and
that inner speech has a more modest contribution. To wit,
only two out of the eight inner speech variables ever reached
significance in the final steps of the regression models, and
in one of those cases, the relationship ran against the prem-
ise that these influences would be beneficial. The standard
model and its reverse fare less well, given (a) that the two
sets of variables are at least partially independent, and (b)

that the regression analyses suggest symmetrical mediation
effects rather than one set of variables being the clear medi-
ator for the other. Our conclusion is that with regard to six
of the inner speech variables, there is clear evidence for an
epiphenomenon model, and for the remaining two
(memory/attention regulation and evaluate/motivate), there
is cautious support for an independence model. To answer
the question in the title: Most of the time when we are talk-
ing to ourselves, nobody is listening, at least not in the sense
that this inner talk has self-regulatory consequences over
and beyond those of self-awareness.

Caveats and limitations

We are careful to point out that our results have to be taken
in context. We are explicitly not claiming that inner speech
(apart from memory/attention regulation and evaluate/moti-
vate, under the circumstances described above) is never or
under no circumstances helpful over and beyond self-aware-
ness. There is, for instance, a broad literature on the effects
of concurrent inner speech on aspects of executive control,
including task switching (e.g., Emerson & Miyake, 2003;
Karbach & Kray, 2007). Our operationalizations of self-reg-
ulation are, of course, much more general and high-level
compared with those of most studies that have shown inner
speech to be beneficial-there is quite a difference between
telling yourself to turn the screw clockwise to tighten it ver-
sus instructing yourself to be kind to yourself or to not get
caught up in a negative thought pattern, or to engage your
personal inner wisdom. It can, however, also be argued that
in the grand scheme of things the latter type of self-regula-
tion presumably matters more.

A second important point is that our sample consisted of
adults. It remains quite possible that the situation might be
different in earlier stages of development, where even high-
level aspects of self-regulation might initially be under con-
trol of inner speech, as perhaps hinted at by the link between
habitual inner speech and wisdom and the moral founda-
tions.

Finally, our study examines the relationship between ha-
bitual patterns of inner speech and habitual patterns of self-
regulation, unlike the studies that look at inner speech in-
the-moment, connecting to a cognitive task in-the-moment.
It is possible that high-level tasks using a tighter coupling of
time scales might have revealed different results.

Our study has clear limitations. While mediational anal-
ysis can be applied to cross-sectional data, as we did here,
only longitudinal work can truly assess causal relationships.
The study was also limited by the actual scales and ques-
tionnaires used. We used self-awareness measures that fit
within our conceptualization of mindfulness, and our self-
regulation measures were likewise broader than is typical.
Other measures of inner speech might have led to different
results. It is quite possible that a more direct, in-the-moment
measurement of inner speech and a more direct, in-the-mo-
ment measurement of self-awareness and self-regulation
would have boosted correlations. At the same time, we point
out that any strong theory or set of empirical findings should
survive an alternative conceptualization or operationaliza-
tion of its constructs.
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Appendix

Principal component analysis (oblimin rotation), extracting 8 factors from the Self-Verbalization Questionnaire and the Varieties of Inner Speech Questionnaire.
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SVQ23 | sometimes think out loud to myself when I'm trying to solve a puzzle 0.75
SVQ12 | sometimes think out loud to myself when I'm working on a crossword puzzle 0.65
SVQ18 | sometimes guide myself using speech when I'm searching through a newspaper or a magazine. 0.64
SVQ20 | sometimes think out loud to myself when I'm looking for a number in the phone book. 0.62
SVQ22 | sometimes think out loud to myself when I'm doing mental arithmetic. 0.60 0.43
SVQ17 | sometimes verbalize my thoughts when I'm searching for a book in a library. 0.46
VISQ4 | experience the voices of other people asking me questions in my head 0.88
VISQ5 | hear other people's voices nagging me in my head 0.86
VISQ3 1 hear the voice of another person in my head. For example, when | have done something foolish | hear my mother's voice 0.85
criticizing me in my mind
VISQ12 | hear other people's actual voices in my head, saying things that they have never said to me before 0.84
VISQ16 | hear other people's actual voices in my ahead, saying things that they actually once said to me 0.78
VISQ6 My thinking in words is more like a dialogue with myself, rather than my own thoughts in a monologue 0.89
VISQ10 When I am talking to myself about things in my mind, it is like I am having a conversation with myself 0.81
VISQ13 1 talk back and forward to myself in my mind about things 0.76
VISQ2 When | am talking to myself about things in my mind, it is like | am going back and forward asking myself questions and 0.73
then answering them
VISQ8 My thinking to myself in words is like shorthand notes, rather than full, proper, grammatical English 0.83
VISQ14 My thinking in words is shortened compared to my normal out loud speech. For example, rather than saying to myself 0.77
things like 'l need to go to the shops', | will just say 'shops' to myself in my head
VISQ1 | think to myself in words using brief phrases and single words rather than full sentences 0.76
VISQ15 If | were to write down my thoughts on paper, they would read like a normal grammatical sentence -0.76
VISQ7 1 think to myself in words using full sentences -0.77
SVQ5 | sometimes think out loud to myself when | 'm memorizing something for an exam. 0.79
SVQ6 | sometimes think out loud to myself when I need to remember a phone number. 0.76
SVQ1 | sometimes verbalize my thoughts when I'm working on a difficult problem. 0.63
SVQ2 | sometimes think out loud to myself when I'm trying to write with a lot of distraction. 0.60
SVQ7 | sometimes plan my actions out loud when I'm getting organized. 0.46 0.45
SVQ13 | sometimes think out loud to myself when I'm proof-reading something I've written. 0.42
SVQ24 | sometimes verbalize my thoughts when I'm feeling angry or upset about something. 0.86
SVQ27 | sometimes verbalize my thoughts when I'm feeling disappointed about something. 0.83
SVQ21 | sometimes verbalize my thoughts when I'm trying not to get angry. 0.66

Appendix continues next page



P. Verhaeghen & G. Mirabito: Inner speech and self-awareness 24
Appendix continued
SVQ15 | sometimes verbalize my thoughts when I discover that I've locked my keys inside my car or my home. 0.45
SVQ3 | sometimes verbalize my thoughts when I'm playing a computer game or video game. 0.44
SVQ14 | sometimes verbalize my thoughts when I'm learning to use new computer software. 0.45
SVQ19 | sometimes guide myself using speech when I'm driving an unfamiliar car. 0.47
SVQ11 | sometimes verbalize my thoughts when I'm deciding whether I've done a good job. 0.52
SVQ9 | sometimes guide my actions using speech when | use unfamiliar equipment 0.62
SVQ4 | sometimes think out loud to myself when I'm trying to organize pages of notes. 0.64
SVQ8 | sometimes think out loud to myself when I'm trying to clean up a mess in a big hurry. (8) 0.64
VISQ11 | talk silently to myself telling myself to do things. 0.63
VISQ9 | think in inner speech about what I have done, and whether it was right or not. 0.63
VISQ17 | talk silently to myself telling myself not to do things. 0.74
VISQ18 | evaluate my behavior using my inner speech. For example | say to myself, 'that was good' or 'that was stupid'. 0.77

Note: SVQ = Self-Verbalization Questionnaire; VISQ = Varieties of Inner Speech Questionnaire. Only factor loadings exceeding 0.40 are represented.



