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The moderating effect of cognitive ey

impairment on the relationship between inner
speech and auditory verbal hallucinations
among chronic patients with schizophrenia
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Abstract

Background Even though there is an increasing amount of evidence from behavioral and neuroimaging studies to
suggest that pathological inner speech plays a role in the emergence of auditory verbal hallucinations (AVH), studies
investigating the mechanisms underlying this relationship are rather scarce. Examining moderators might inform the
development of new treatment options for AVH. We sought to extend the existing knowledge by testing the moder-
ating role of cognitive impairment in the association between inner speech and hallucinations in a sample of Leba-
nese patients with schizophrenia.

Methods A cross-sectional study was conducted from May till August 2022, enrolling 189 chronic patients.

Results Moderation analysis revealed that, after controlling for delusions, the interaction of experiencing voices of
other people in inner speech by cognitive performance was significantly associated with AVH. In people having low
(Beta=0.69; t=5.048; p<.001) and moderate (Beta=0.45; t=4.096; p <.001) cognitive performance, the presence of
voices of other people in inner speech was significantly associated with more hallucinations. This association was not
significant in patients with high cognitive function (Beta=0.21;t=1417;, p=.158).

Conclusion This preliminarily study suggests that interventions aiming at improving cognitive performance may also
have a beneficial effect in reducing hallucinations in schizophrenia.
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Background

Even though schizophrenia has been recognized as a dis-
ease for over a century, its etiology and pathophysiology
remain uncertain [1]. According to the Diagnostic and
Statistical Manual of mental disorders DSM-5, schizo-
phrenia is characterized by abnormalities in one or more
of the following five domains: hallucinations, delusions,
disorganized thinking or speech, grossly disorganized or
abnormal motor behavior, and negative symptoms [2].
Positive symptoms are the quickest to detect, and the
reason behind the term “positive” is that the abnormal-
ity resides in their additional presence [3]. Positive symp-
toms include delusions and hallucinations which are
cornerstones of psychosis; they are prominent because
they are severe, frequent, and are the primary target of
schizophrenia pharmacotherapies [4]. Hallucinations
can happen in every sensory modality, although auditory
verbal hallucinations (AVH) are the most prevalent [5],
affecting two thirds of people diagnosed with schizophre-
nia [6]. AVH refer to subjective perceptual experiences
of voices occurring in the absence of external stimuli.
Because the voices are characterized by a negative emo-
tional content (e.g., criticize/threaten the patient or com-
mand them to behave against their desires), AVH may
be quite distressing [7]. In addition, hallucinations may
negatively affect interpersonal functioning and even
lead to dangerous behaviors [8]. Besides, AVH are some-
times associated with drug resistance in patients with
schizophrenia [9]. Despite this, the neural and cognitive
mechanisms underlying AVHs require more investiga-
tion. Therefore, it is important to understand how AVH
emerge to be able to enhance the effective, theoretically-
based psychological interventions (e.g. CBT for psycho-
sis) [10]. In this regard, we focus in the present work on
the pathway leading from inner speech to AVH.

The relationship between inner speech and AVH

Inner speech is the egocentric use of language while
omitting overt and perceptual articulation [11]. It has
been suggested that AVH may emerge from inner speech
misattribution to external (non-self) sources [12, 13].
This could be caused by schizophrenia patients’ defec-
tive auditory cortical reactivity to inner speech, and may
lead to a misidentification of inner speech as external
voices [14]. The auditory pathway’s activation deter-
mines how internal and external speech are localized in
space. Therefore, malfunction of this circuit may lead to
an outer spatial perception of the inner voice which can
explain the outside-the-head interpretation of the inner
voice that arises in AVH [15], even though some voice-
hearers perceive their voices as occurring inside their
head which may be regarded as a form of inner speech
[16]. Patients with schizophrenia experiencing delusions
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have also been shown to have challenges in self-monitor-
ing their speech [17] and are as well prone to experience
external misattributions [18]. Hence the importance of
adjusting for delusions when examining the relationship
between inner speech and AVH.

Previous research revealed a relationship between
particular inner speech features and an increased ten-
dency for auditory hallucinations. The dialogic com-
ponent and other people in inner speech related more
strongly to auditory hallucination tendency than other
factors [19]. Besides, individuals with psychosis experi-
enced high levels of evaluative inner speech, which also
positively correlated with the severity of AVH [20]. Even
though there is an increasing amount of evidence from
behavioral and neuroimaging studies to suggest that
pathological inner speech plays a role in the emer-
gence of AVH [21-23], studies investigating the media-
tors/moderators underlying this relationship are rather
scarce. In order to further understand the interrelations
between inner speech and AVH, we examined the mod-
erating effect of an important construct that has been
related to the development and experience of AVH,
cognitive impairment [24, 25]. A moderator is a vari-
able that affects either the direction or the strength of
the association between an independent variable (here,
inner speech) and an outcome variable (AVH, in this
study) [26]. Examining moderators is thus necessary as
it may impact the association between inner speech and
the development of AVH and might as well inform the
development of new treatment options for AVH.

Cognitive impairment as moderator in the relationship
between inner speech and AVH

Cognitive impairment seems to be a possible factor
moderating the cross-sectional relationship from inner
speech to AVH, being especially linked to both variables.
Impaired cognitive performance seems to be a central
characteristic of schizophrenia, with 70-80% of patients
presenting cognitive impairments in the form of sig-
nificant general intellectual impairment and executive
functioning problems [27]. Previous research has dem-
onstrated that cognitive deficits may predispose people
to psychiatric disorders, could serve as an early indicator
of future illness, and predict the disease prognosis [28].
More particularly, a variety of hallucinatory cognitive
mechanisms such as verbal memory and language pro-
cessing have been hypothesized [29]. It is proposed that
hallucinations are caused by a failure in self-recognition
due to deficiencies in source-monitoring mechanisms,
which lead mental events to be misattributed to external
sources [25]. These often involve processes that assess
memory recordings in order to form a concise over-
view of an event [30]. Therefore, cognitive impairment,
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including working memory deficits, may predict AVHs
and could contribute to their emergence [24].

On the other hand, there is evidence that inner speech
is closely linked to cognitive function. Inner speech sup-
ports executive functioning related to task switching
performance [31], and is considered to play some role
in mediating short-term/working memory [32]. Besides,
inner speech disturbances may affect socio-emotional
functioning, and general cognitive processing such as
silent remembering, reading, writing [33], planning,
behavioral control, inhibition, cognitive flexibility [11],
and attentional improvement [34]. Cognitive impairment
can affect the underlying cognitive processes normally
involved in inner speech self-monitoring [17], leading
to uncontrolled inner speech that can result in inner
speech-based AVH [35]. It is also proposed that certain
executive function deficiencies are what leads to unreg-
ulated inner speech, and when inner speech is uncon-
trolled, as it is frequently used in executive function
activities, it will result in additional cognitive issues [36].

The present study

While a deficit in inner speech has been one of the most
popular cognitive theories about the cause of AVH [25],
there is a lack of evidence on the nature of this associa-
tion. Therefore, it becomes evident that further inves-
tigating pathways between inner speech and AVH is
strongly needed. To our knowledge, the only studied
pattern was the mediating effect of dissociation between
varieties of inner speech (other people and evaluative)
and hallucination proneness [37]. Furthermore, although
inner speech is a commonly experienced phenomenon
in daily life, it is still poorly understood. People perceive
inner speech regardless of their language and culture
[33]; however speech cannot exist outside the framework
of interpersonal and sociocultural interactions. The core
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evolution of the human being occurs in a social context,
moving from the social to the individual [38]. Besides,
culture influences a person with voice-hearing experi-
ences and clinical repercussions might result from these
variations [39]. Hence the importance of this study which
is the first to research inner speech in an Arabic-speak-
ing population from a Middle East country, Lebanon.
In the present study, we sought to extend the existing
knowledge by testing the moderating effect of cognitive
impairment in the association between inner speech and
hallucinations in Lebanese patients with schizophrenia.
We propose that cognitive impairment enhances the
cross-sectional positive correlation between particular
inner speech types and AVH in these patients.

Methods

Study design and participants

A cross-sectional study was conducted between May and
August 2022, at the Psychiatric Hospital of the Cross,
Lebanon, recruiting 207 randomly selected in-patients
diagnosed with schizophrenia. Patients who were aged
18 or older, cognitively able to fill a questionnaire, and
classified as having chronic schizophrenia according to
the Diagnostic and Statistical Manual of Mental Disor-
der, Fifth Edition (American Psychiatric Association,
2013) were eligible to participate. Patients with any other
diagnosis, and those who refused to participate were
excluded from the study. As a result, 18 of the 207 indi-
viduals recruited were eliminated, leaving 189 patients to
compose our sample (Fig. 1). Data was collected through
performing personal face-to-face structured interviews
with the participating subjects. Interviews were con-
ducted after obtaining the signed consent form. Only
participants who were able to provide consent were
included in the study. Those who were unable to do so
(8 participants) due to severe cognitive impairment or

207 potential study participants (N=207)

v

Excluded (N=18)

e 1died

e 9 left the hospital

o 8refused or unable to
participate

189 patients included in the study (N=189)

Fig. 1 Flow chart of enrollment of patients in the study
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psychopathology were excluded to not affect the reliabil-
ity or validity of our assessments.

Measures
The questionnaire was in Arabic, the native language of
the country, and took around 20 min to complete. The
first section was filled out using the patients’ medical
files, and it assessed the socio-demographic and clini-
cal characteristics of the patients. These include age, sex,
marital status, education level, income, duration of hos-
pitalization, duration of schizophrenia illness and family
history of psychiatric illness, along with the socio-eco-
nomic status of the patients, which was categorized as
low (<200 USD), intermediate (200-500 USD), or high
(>500 USD) based on the patient’s caregivers’ monthly
income.

The following scales were included in the second sec-
tion of the questionnaire, which was completed during
individual interviews with the patients.

Varieties of Inner Speech Questionnaire — Revised (VISQ-R)
The Varieties of Inner Speech Questionnaire — Revised
(VISQ-R) was employed to assess individual variations in
the phenomenological qualities and characteristics that
distinguish the participants’ usual inner speech [13, 19].
The VISQ-R includes 26 items rated on a 7-point Likert
scale (1=Never, 7=All the time). It includes the follow-
ing five subscales: Dialogic inner speech, i.e. inner speak-
ing that is conversational (5 items), Condensed inner
speech, i.e. inner speaking that is shortened while retain-
ing its meaning (5 items), other people in inner speech,
i.e. experiencing other’s imagined voices when inner
speaking (5 items), evaluative/ critical inner speech, i.e.
assessment of action that is critical and frequently nega-
tive using inner speech (7 items), and positive/regulatory
inner speech, i.e. positive and constructive inner speak-
ing (4 items) [19]. The Cronbach’s alpha values were as
follows: condensed (a=0.96), dialogic (a«=0.96), evalua-
tive («=0.85), other people (a=0.89), positive (a=0.93).

Psychotic Symptom Rating Scales (PSYRATS)

The PSYRATS [40] is a multidimensional assessment of
delusions and auditory hallucinations with 17 items and
a five-point Likert scale (0—4). The items for auditory hal-
lucinations (11 items) are: frequency, duration, location,
loudness, beliefs about origin of the voices, amount and
intensity of negative content, amount and intensity of dis-
tress, disruption of life and controllability. The items for
delusions (6 items) are: amount and duration of preoccu-
pation, conviction, amount and intensity of distress and
disruption of life caused by beliefs. Each subscale score
is determined by adding together the scores of its items,
with higher scores indicating more severe symptoms. The
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AVH and delusions subscales had internal reliability coef-
ficients of 0.96 and 0.94, respectively.

Montreal Cognitive Assessment (MoCA)

Montreal Cognitive Assessment or MoCA Test [41] is a
widely used screening assessment tool for detecting mild
cognitive impairment (MCI). MoCA has been imple-
mented in clinical settings and is widely used as a scale
in research. It has eight sections covering the following
cognitive domains: Visuospatial abilities, executive func-
tions, attention, memory, concentration, language, verbal
abstraction, and orientation. As such, the MoCA covers
a wider range of cognitive functions than other cognitive
instruments [42-44], and provides information about
general cognitive functioning disturbances in patients
with schizophrenia, the MoCA test; and for schizophre-
nia patients. Our results suggest that the MoCA test is
a useful screening instrument for assessing cognitive
impairment in psychotic patients and has some advan-
tages over other available instruments, such as its ease-
of-use and short administration time. The MoCA has
demonstrated its utility in schizophrenia patients aged
over 18 years [42, 45]. A MoCA cutoft score of 23 allows
for differentiating healthy cognitive aging from possible
Mild Cognitive Impairment [46]. The Arabic translated
version of the MoCA test is validated in Lebanon as an
effective instrument for assessing cognitive deficits in
schizophrenia [47]. The test had an internal reliability
coefficient of 0.81.

Translation procedure of the scales

The original English versions of the VISQ-R and the
PSYRATS were independently translated by two mental
health professionals. The first one translated from Eng-
lish to Arabic. The Arabic version of the scales was then
blindly back translated into English by the second profes-
sional. The two English versions were compared in order
to discern discrepancies and solve any inconsistencies
between the two versions until full agreement was found.

Statistical analysis

All data was analyzed using SPSS version 26. Cronbach
alphas were calculated for the assessed subscales to gain
insight into their internal consistency. The student’s inde-
pendent t-test was used to compare continuous variables
in two groups. Relationships between the continuous
variables were first analyzed using Pearson’s test. The
PROCESS v.3.4 model 1 was used to conduct the moder-
ation analysis; results were adjusted over all variables that
showed a p<0.25 in the bivariate analysis. A p<0.05 was
considered significant.
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Results

Sample characteristics

A total of 189 patients enrolled in this study. Their
mean age was 57.26+11.20 and 61.9% males. The
majority was from a low socioeconomic status (54.7%)
and single (84.7%). More details about the sample can
be found in Table 1.

Bivariate analysis

The results of the bivariate analysis can be found in
Tables 2 and 3. Higher dialogic, evaluative and other
people inner speech scores were significantly associ-
ated with greater hallucinations.

Table 1 Sociodemographic and other characteristics of the
patients (N=189)

Variable N (%)
Gender

Male 117 (61.9%)

Female 72 (38.1%)
Education

llliterate / Primary 76 (40.2%)

Complementary 60 (31.9%)

Secondary 30 (16.0%)

University 22 (11.7%)
Socioeconomic status

Low 160 (84.7%)

Intermediate 50 (26.6%)

High 3(1.6%)
Marital status

Single 160 (84.7%)

Married 10 (5.2%)

Divorced 2(1.1%)

Widowed 17 (9.0%)
Family history of psychiatric illness

No 128 (67.7%)

Yes 61 (32.3%)

Mean +SD

Age (in years) 57.26+11.20
Duration of illness (in years) 2821+1361
Duration of hospitalization (in years) 1407 +10.68
MoCA score 13.72+6.33
VISQ condensed 236441040
VISQ dialogic 19.04+10.25
VISQ evaluative 2590+1087
VISQ other people 14.02+8.75
VISQ positive 19.96 +6.65
Hallucinations score 10.19+£13.28
Delusions score 948 +7.84
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Table 2 Bivariate analysis of categorical variables associated
with the hallucinations scores

Variable Hallucinations (mean+SD) p
Gender 890
Male 10.09+£13.12

Female 1036+ 13.64

Education 068
lliterate / Primary 12.70+14.38

Complementary 8.85+1258

Secondary 10.87 £13.21

University 473 +9.58

Socioeconomic status 233
Low 10.97 £13.50

Intermediate / High 8401271

Numbers in bold indicate significant p-values

Moderation analysis

Higher other people in inner speech scores were signifi-
cantly associated with more hallucinations (Beta=0.96;
t=4.454; p<0.001), whereas cognitive function was not
associated with hallucinations (Beta=0.25; t=0.993;
p=0.322). After controlling for delusions, the interaction
other people in inner speech by cognitive performance
was significantly associated with hallucinations (Table 4).
In people having low (Beta=0.69; t=5.048; p <0.001) and
moderate (Beta=0.45; t=4.096; p<0.001) cognitive per-
formance, the presence of other people in inner speech
was significantly associated with more hallucinations
(Fig. 2). This association was not significant in patients
with high cognitive performance (Beta=0.21; t=1.417;
p=0.158).

Discussion
An examination of the moderating effect of cognitive
impairment is of high relevance for understanding the
unclear interplay between inner speech and AVH. This
study revealed that, after controlling for delusions, cogni-
tive performance had a moderating effect on the positive
relationship between a specific type of inner speech, i.e.
other people in inner speech, and hallucinations. To our
knowledge, this investigation is by far the first to study
the moderating role of cognitive impairment in the rela-
tionship between inner speech and AVH. In addition, to
date, this study is the first in its nature that investigates
a culturally-dependent concept, i.e. inner speech, among
patients with schizophrenia in an Arabic-speaking coun-
try of the Middle East and North African region.

We found that among schizophrenia patients, evalua-
tive/critical inner speech was the most expressed quality
of inner speech followed by condensed, positive, dialogic,
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Table 3 Correlations of continuous variables associated with the hallucinations scores

Variable 1 2 3 4 5 6 7 8 9 10
1. Hallucinations 1

2. Delusions 26 1

3. Cognitive performance =12 15" 1

4. Age -12 14 -22" 1

5. Duration of illness -02 08 -24” 627 1

6. Duration of hospitalization 03 08 -21" 44" 53 1

7.VISQ condensed 02 -10 -257 -06 01 12 1

8.VISQ dialogic 57 25" 06 -10 02 -004 -05 1

9.VISQ evaluative 36 25" 03 -10 01 12 16" 43" 1

10.VISQ positive 10 -16" 16" -07 -06 -1 04 13 23" 1
11.VISQ other people 527 267 02 -03 01 12 -23" 467 56 .09

"p<0.05,"p<.01,""p<.001

VISQ-R: the revised Varieties of Inner Speech Questionnaire

Table 4 Moderation analysis: Association of the interaction
between each inner speech subscale score by cognitive
performance (MoCA scores) with hallucinations

Effect SE T p
VISQ condensed 01 01 644 520
VISQ dialogic -004 01 -315 753
VISQ evaluative -01 01 -873 384
VISQ other people -04 01 262 010"
VISQ positive =11 27 -406 685

" Indicates significant interaction. Results are adjusted over the following
variables: the other four inner speech scores, level of education, socioeconomic
status, age and delusions score. MoCA the Montreal Cognitive Assessment

test, VISQ-R the revised Varieties of Inner Speech Questionnaire. Bold value:
significant at p <0.05

and other people in inner speech. The correlation analy-
sis indicated that condensed inner speech correlated to
worse cognitive performance, whereas positive inner
speech was associated with higher cognitive perfor-
mance. Condensed inner speech was shown to be related
to psychopathology [48], and the inclination to engage
in condensed inner speech is inversely associated to con-
vergent thinking capacity [49]. On another note, posi-
tive/regulatory inner speech may have cognitive benefits
in the domains of creativity and imagination [19], which
might explain the positive association between positive
inner speech and MoCA scores. Previous research found
that dialogic and evaluative inner speech predicted cog-
nitive disorganization [50], and are most likely to affect
executive processes especially that a critical evaluation
of one’s performance is likely to be disruptive [36]. How-
ever, no associations were discovered in this study. It is
possible that the sample size or the specific measures
used in this study were not sensitive enough to detect
these associations, or that other factors not accounted for

in this study may have influenced the results. Addition-
ally, it is important to note that the relationship between
inner speech and cognitive functioning is complex and
may vary depending on the specific cognitive domain or
task being assessed [51]. Therefore, it is possible that dia-
logic and evaluative inner speech may be more strongly
related to cognitive functioning in certain contexts or for
specific types of tasks that were not assessed in this study.

It was also demonstrated that evaluative, dialogic, and
other people in inner speech correlated with AVH, which
supports previous findings [20, 37, 48]. The relationship
between dialogic inner speech and hallucinations is pro-
posed to be bidirectional. It is likely that having more
dialogic inner speech makes it easier to communicate
with the voices. However, it is also possible that voices
motivate people to engage in greater inner communica-
tion that is dialogic [20]. Besides, the correlation with
evaluative inner speech may be due to the fact that the
same factors affecting negative AVH may affect, in turn,
ongoing inner speech, including adverse life experiences,
emotion regulation approaches, the presence of physical
or social threat, and a bad relationship with AVH [52]. In
addition, positive inner speech has been shown to nega-
tively correlate with delusions, as delusional content is
most commonly persecutory and negative [53]. Since it
is very common for AVH and delusions to coexist, and
given that a unifying factor among these two is external
agency, delusions should be controlled for in order to
confirm the association between these aspects of inner
speech and AVH. Moreover, higher other people in inner
speech scores were significantly associated with more
hallucinations, which is concordant with previous stud-
ies [20, 37, 48]. AVH are commonly perceived as social
entities distinctive from self [54]. Furthermore, inner
speech is thought to be the result of an internalization
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2005

5.26 14.03

2281

Other people in inner speech
Fig. 2 Association between the interaction other people in inner speech by cognitive performance and hallucinations

of linguistically mediated social interactions with other
people, which, according to Vygotsky’s model, are trans-
formed into an internal dialogue with the self [55]. This
internalization of the dialogue may not have been suc-
cessful in individuals with schizophrenia. Therefore, the
dominance of other people in inner speech in psychiat-
ric patients experiencing AVH suggests that these voices
may be misattributed to external sources.

After controlling for delusions, our moderation analy-
sis has shown that in patients having low and moder-
ate cognitive performance, higher other people in inner
speech was significantly associated with more AVH,
which was not the case in patients with high cogni-
tive performance. It is interesting to note here that the
majority of the participating patients (40.2%) are illiter-
ate which might have affected their cognitive functioning
and performance, especially that higher level of educa-
tion is coupled with greater long-term enhancements
in cognitive performance [56]. This preliminarily find-
ing presumes that cognitive impairment may play a role
in the attribution of these voices perceived inside the
head to external sources. A recent study has found that
verbal hallucination proneness in a non-clinical sam-
ple was associated with higher rates of false recognition
of high-frequency words and activation of language and
decisional brain areas during false recognition of low-
frequency words, suggesting a failure in the self-moni-
toring of inner speech [57]. These findings are consistent
with the idea that inner speech may play a role in the
development of auditory verbal hallucinations and that

individuals who are prone to hearing voices may have
difficulty distinguishing between their internal thoughts
and external stimuli. Many theories concerning the ori-
gin of AVH claimed that impaired cognition leads to
reduced inhibitory control which is suggested to result
in the emergence of hallucinations [58]. Indeed, cogni-
tive factors have been proposed to dissociate imagery
and perception; and determine whether the source of
sensory signals is externally or internally generated. Fol-
lowing the source monitoring framework, higher-level
cortical circuits would be responsible for differentiating
between cognitively-produced internal events (or inner
speech) and perceived speech [59]. In the hallucinating
brain, abnormal abundant inner speech may reflect a bias
towards external sources and an impairment in reality
monitoring. In other words, internally generated repre-
sentations appear as if they were easily produced without
cognitive effort, making them mistaken for perception
triggered by external sources [60]. Several other cognitive
functions like self-monitoring [35], and speech process-
ing, the inhibition of irrelevant verbal information, have
been shown to be impaired in patients experiencing AVH
[61].

Consequently, there is a need to focus on manag-
ing these specific elements of cognitive performance in
order to help patients better monitor their inner speech
and prevent the misattribution of the presence of other
people’s voices in inner speech to external sources, per-
ceived as AVH. Thus, cognition and cognitive mecha-
nisms underlying AVHs may be caused by a deficit in
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monitoring of inner speech; and cognitive impairment
may, in turn, lead to misattributing the voices of others
perceived in the inner speech as external voices experi-
enced as AVH. Whereas a better monitoring of inner
speech leads to a better cognitive performance which
entails better controllability of the voices.

Clinical implications and research perspectives

Our findings could help in better understanding the
interplay between each type of inner speech and AVH
in patients with schizophrenia. This may help inform
the development of tailored preventions and interven-
tions in order to ameliorate the inner experience and the
disease prognosis. Many therapies focus on the patient’s
internal monologue such as compassionate focused ther-
apy (CFT), which aims to establish more compassionate
inner speech by changing content from negative or per-
secutory to more positive and comforting [62]. Cognitive
behavioral therapy may also be effective since a number
of cognitive mechanisms are likely to play a role in the
development of inner speech based-AVH [63]. Psychoe-
ducation can help in explaining how inner speech arises
and the many ways in which people might perceive it,
such as varieties of inner speech that are perceived as
other people’s voices, and how stress can make it chal-
lenging to identify thought patterns as self-generated
[63].

One important finding of this study that has great
implication for clinical outcomes, future development
in treatment, and for research, is that cognitive impair-
ment moderates the cross-sectional, positive relation-
ship between other people in inner speech and AVH. In
other words, cognitive impairment has a strengthening
effect on this relationship. This means that interventions
aiming at improving cognitive performance (e.g., cogni-
tive remediation [64]) may also have a beneficial effect in
reducing hallucinations. We recommend further atten-
tion on inner speech as a possible causal factor of AVH,
and call for more cross-cultural research on the direct
relationship inner speech-hallucinations, and its poten-
tial moderators.

Future research can focus on other potential mod-
erators of this association, such as insight, since lack of
insight, or unawareness of one’s mental disease is a com-
mon occurrence in psychiatric disorders [65], and insight
has been suggested to rely on metacognitive skills for
self-reflection and perspective-taking [66]. Moreover,
individuals become self-aware of their current mental
state when they engage in higher order cognition through
self-talk about states of mind and personality traits [67].
Therefore, it is essential to explore other potential mod-
erators related to inner speech and schizophrenia symp-
toms to improve the management of the condition.
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Limitations

This study presents some limitations that need to be
addressed in future research. Since it is a cross-sectional
study, it cannot directly address the causal or mechanistic
role of inner speech in the development of schizophre-
nia symptoms or cognitive disturbances. As such, longi-
tudinal studies are required to confirm our assumptions.
In addition, we may have a reporting bias since the main
source of information is the patients describing their
subjective inner speech experience and participant—
researcher interaction bias since it is not self-filled and
it may not have reflected participants’ actual experiences
of inner speech. This methodology relies heavily on the
patient’s metacognitive ability to reflect about thoughts,
and this ability may be affected in some patients [68].
One strategy to overcome the constraints of the VISQ-R
in future research is to reproduce our findings using more
ecologically valid ways of evaluating inner speech, such
as forms of experience sampling [11]. This method allows
for inner experience to be captured in the moment. In
addition, we did not collect and control for pharma-
cological data (e.g., type of antipsychotic drug, routes
of administration, dose, duration of therapy, monother-
apy/ combination), which might have affected our find-
ings. Future studies should consider adjusting for these
variables to rule out potential for residual confounding.
Besides, our study only included patients from a single
psychiatric hospital. This may have limited the sample
size and the generalizability of our findings to other pop-
ulations or clinical settings. Future studies should aim to
recruit patients from multiple sites to enhance the valid-
ity of the results. Finally, we included chronic patients
with schizophrenia who have been exposed to long-term
effects of psychotic symptoms, antipsychotic therapy, and
cognitive impairment; all these factors may interfere with
our results. We thus recommend reproducing this study
in patients with early stages of the disease.

Conclusion

This study extends and advances the existing research by
showing that cognitive impairment tended to strengthen
the association between other people in inner speech and
AVH severity. These findings, although exploratory and
require additional investigation, can provide a founda-
tion for a better understanding of schizophrenia posi-
tive symptoms and the patients’ inner experiences, and
how cognitive performance may affect the association
between these two. Despite its limitations, we believe
that this study provides novel insight into the relation-
ships between the varieties of inner speech, AVH, and
cognition, and embodies an early step toward fruitful
hypotheses for future research to address.
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