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M any people dislike the sound of their voices, especially when listening back to audio recordings (voice confronta-

tion). Previous research reports that disliking the sound of one’s voice is associated with elevated levels of social

anxiety. The present study investigated the relationship between social anxiety and voice dislike and voice misrecognition

among a bilingual population: Arabic (L1) and English (L2). Participants (N = 176) completed self-report measures of

social anxiety and own voice liking. Additionally, they performed a novel own voice recognition task, assessing their abil-

ity to recognise a recording of their voice, differentiating it from digitally altered versions of the same recording. Social

anxiety symptomatology was associated with disliking the sound of one’s voice, with a larger effect for L1 than L2. Social

anxiety was also associated with own voice misrecognition, but only for L1. Highly negative evaluations about the sound

of one’s voice may represent a vulnerability for social anxiety disorder.
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Social anxiety disorder (SAD) is a common and

debilitating anxiety disorder (American Psychiatric

Association, 2013) that also represents a unique risk

factor for substance use disorders (Stein & Stein, 2008).

Community-based lifetime prevalence estimates for SAD

vary widely. According to the latest epidemiological

data, approximately SAD 30-day, 12-month, and lifetime

prevalence estimates are 1.3, 2.4 and 4.0% across all

countries (Stein et al., 2017). The disorder is charac-

terised by persistent and intense fear/anxiety in social

or performance situations; contexts where an individual

might be exposed to the scrutiny and negative evaluations

of others (American Psychiatric Association, 2013). The

range of feared situations can be broad (generalised),

where severe anxiety is evoked by almost any public per-

formance situation or social interaction. Conversely, fears

can be highly situation-specific, for example, conversing

with unfamiliar people or giving a speech (American Psy-

chiatric Association, 2013). While it is not uncommon for
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healthy individuals to experience some degree of anxiety

in social situations—especially public speaking—the

level of anxiety experienced in SAD is excessive, man-

ifesting as panic attacks in more severe and complex

presentations of the condition (Potter et al., 2014). Con-

sequently, feared situations are systematically avoided,

or endured with extreme distress, resulting in clinically

significant levels of social and occupational dysfunction.

Cognitive distortions are patterns of thinking that lead

individuals to perceive reality inaccurately impacting

emotional expression (Mercan et al., 2023). The cog-

nitive distortion hypothesis posits that certain patterns

of irrational thinking contribute to the aetiology and

prognosis of mental health conditions, such as depres-

sion and anxiety (Guglielmo, 2015). Even subclinical

levels of social anxiety, however, can be associated with

a high degree of cognitive distortion and emotional

distress. Past research finds that, among non-clinical

populations, social anxiety symptoms are associated with

© 2024 The Author(s). International Journal of Psychology published by John Wiley & Sons Ltd on behalf of International Union of Psychological Science.
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lower self-worth and heightened levels of self-criticism

(Cox et al., 2004; Stein & Stein, 2008). In line with

such observations, and taking a continuum perspective,

cognitive theories of SAD suggest that socially anx-

ious individuals hold negative and distorted self-images

(Clark & Wells, 1995). They also tend to give harsher

and more negative evaluations of their performances in

social situations, relative to the ratings of independent

observers (Rapee & Hayman, 1996). Furthermore, there

is emerging evidence that such distorted, overly negative,

self-appraisals may also extend to evaluations about the

qualities of one’s voice (Lundh et al., 2002).

In one of the few studies to explore voice evaluations

in SAD, researchers had a small number of undergraduate

students listen back to a tape recording of their own voices

(Lundh et al., 2002). The students were tasked with rating

the sound of their recorded voice for positive and negative

characteristics using a voice evaluation questionnaire. In

addition to self-ratings, the participants’ voice recordings

were also rated by independent observers (speech therapy

students). The results supported a cognitive distortion

hypothesis, where elevated levels of social anxiety were

related to underestimating self-voice qualities, com-

pared with the ratings of the independent observers. In

other words, students with heightened levels of social

anxiety also tended to be hypercritical of their own

voices. Subsequent research has identified alterations in

neural information processing in brain regions related to

self-reference among individuals diagnosed with SAD

compared with healthy individuals (Liao et al., 2010).

These altered neural networks may suggest an under-

lying mechanism for negative self-appraisal, including

disliking one’s own voice. Lundh et al. (2002) suggest

that regular feedback, via a structured form of listening

to own voice recordings, might prove useful as a method

for correcting the negative perception and or evaluation

of one’s own voice.

This phenomenon of own voice dislike appears to

be common. One study of own-voice evaluation sug-

gests that 31% of participants felt negatively about their

voices, with 24% feeling neutral, and less than half

(44%) experiencing their own voice positively (Chong

et al., 2022). Furthermore, when exposed to record-

ings of their voices, many people also suggest that the

voice in the recording sounds alien, somehow not them

(Shuster & Durrant, 2003). This perception of “not quite

me” is well explained by basic auditory research. For

instance, when listening to a recorded voice, the sound

is conducted through the air, undistorted by bone and

tissue. However, when talking live, people hear their

voices through both air and bone/tissue conduction of

approximately equal intensity (Tonndorf, 1970). It is

proposed that this latter configuration—air, bone and

tissue—maximises the carrying power of utterances

while minimising the loudness with which individuals

hear themselves (Békésy, 1949). Consequently, recorded

voices—air only—never sound as deep or as full as

the live voice (Shuster & Durrant, 2003). Despite the

auditory discrepancy between live and pre-recorded

voices, individuals are still generally adept at recognising

their own pre-recorded vocalisations. However, there is a

fair degree of variability. These individual differences in

recognising one’s own voice may also be related to overly

negative perceptions and evaluations of one’s voice.

Research on social anxiety and own voice perception

has rarely used bilingual samples. In bilingual speakers,

the Foreign Language effect (FLE) also needs to be

addressed. FLE refers to a phenomenon where emotional

reactivity differs between a person’s native language

and a foreign language. Native languages are typically

acquired in emotionally rich contexts, such as family

interactions, cultural practices, and personal experiences.

In contrast, foreign languages are often learned in emo-

tionally neutral academic environments. Consequently,

bilinguals may exhibit distinct emotional responses when

processing emotions in their native language versus a

foreign language. For instance, bilingual participants

have been presented with moral dilemmas in either their

native language or a foreign language. The reduced emo-

tional response elicited by the foreign language seemed

to reduce the impact of intuitive emotional concerns,

leading to more utilitarian choices (in favour of societal

benefit) (Costa et al., 2014). FLE manifests not only in

cognitive decisions but also in physiological responses,

bilinguals have been shown to exhibit more pronounced

galvanic skin responses to emotionally laden linguistic

stimuli presented in their native language compared to

a foreign language (Jankowiak & Korpal, 2018). Emo-

tional processing in bilinguals is complex and there is a

need to better understand how emotions intersect with

language, focusing on the intricate interplay between

mind, language and affect (Brouwer, 2019).

The current study aims to further explore the rela-

tionship between voice dislike and social anxiety in

bilingual individuals (Arabic L1 and English L2). Addi-

tionally, this is the first study we are aware of that

explores the association between social anxiety and voice

recognition accuracy. In line with the cognitive dis-

tortion model, we proposed that negative evaluations

about the sound of one’s voice represent a vulnerability

for SAD. We hypothesised (H1) that own voice liking

(OVL) would be negatively correlated with social anx-

iety measured using the fear subscale of the Liebowitz

Social Anxiety Scale (LSAS) for L1 more than L2. Sim-

ilarly grounded in the cognitive distortion model, we

explored the idea that social anxiety might be linked with

poorer performance on a task designed to assess own

voice recognition (OVR) accuracy. This study investi-

gates these ideas among bilingual participants, assessing

both the mother tongue (L1=Arabic) and the second lan-

guage (L2=English). This is an important distinction,

as previous research has demonstrated lower levels of

© 2024 The Author(s). International Journal of Psychology published by John Wiley & Sons Ltd on behalf of International Union of Psychological Science.
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SOCIAL ANXIETY, VOICE CONFRONTATION AND VOICE RECOGNITION 3

emotional reactivity among bilinguals when using L2.

For example, research among bilingual (Turkish/English)

speakers found that uttering obscenity in L2, evoked sig-

nificantly less autonomic reactivity than it did in L1 (Har-

ris et al., 2003). This affective attenuation associated with

second language use has also been observed among Emi-

ratis (Thomas et al., 2019). This emotional attenuation

associated with the second language may also extend to

the relationship between voice dislike and social anxiety.

We hypothesised (H2) that performance on a voice recog-

nition taskwould be negatively correlatedwith social anx-

iety measured using the fear subscale of the LSAS for L1

more than L2.

METHOD

Participants

Participants were a convenience sample of Emirati college

women (N = 176), attending Zayed University, a federal

university in the United Arab Emirates (UAE). All partici-

pants were citizens of the UAE, studying a wide variety of

majors. They were all native Arabic speakers with a high

level of English language competency. The language of

instruction at the participating institution is English, and

admission requires that students are bilingual in Arabic

and English. All participants who were majors attending

the university were required to have an IELTS score of 6

for admission into any major. All participants were profi-

cient in English to IELTS level 6 although some, those

who attended English-speaking primary and secondary

schools would have near native proficiency. For some stu-

dents context of L2 learning would be through private

English curriculum primary and secondary/high school

education. At the time of the study, the institution was

gender-separated and it was only feasible to recruit female

students. The mean age of participants was 20.69 years

(SD= 2.32). All participants gave written informed con-

sent, and the study was approved by Zayed University’s

Research Ethics Committee (1949F).

Measures

The Liebowitz Social Anxiety Scale

The LSAS (Liebowitz, 1987) is an English lan-

guage 24-item measure used to assess the situational

severity and level of impairment caused by social anx-

iety. Although the LSAS was originally designed as a

clinician-administered assessment, it has been adapted

and successfully employed as self-report measure

(Rytwinski et al., 2009). The self-report LSAS has two

subscales, one exploring social interaction (e.g., “Meeting

strangers”), while the other assesses public performance

situations (e.g., “Using a telephone in public”). The scale

provides scores for levels of fear and for levels of situa-

tional avoidance. In the present study, to reduce the testing

load, only levels of fear were assessed. The responses

are indicated by reporting the level of fear experienced

(none= 0, mild= 1, moderate= 2 or severe= 3) across

a range of potentially anxiety-provoking situations. Pre-

vious studies have reported excellent internal reliability

for the LSAS along with good convergent validity with

other commonly used assessments of social anxiety

(Beard et al., 2011). The sensitivity and specificity of the

self-report LSAS have also been favourably evaluated,

with the scale correctly classifying 93.90% of patients

when using a score of 30 as the threshold/cut-off (Beard

et al., 2011). The internal reliability for the LSAS in the

present study was good α= .97. Similarly, the social and

performance subscales also demonstrated good internal

reliability α= .96 and α= .91.

Own voice recognition task

The OVR task was developed using a Windows-based

rapid application development tool (Microsoft Visual

Basic version 10). This novel task allowed participants

to make a digital recording of their own voices prior to

performing the task. An internal microphone was used

on a MacBook pro (96 KHz sampling frequency) to

make the recording. The software instructed individuals

to record the simple phrase “hello world” when intending

to perform that task in English, and its Arabic equivalent,

“marhaban bil ’alam,” when performing in Arabic.

Once the phrase was recorded the software altered

the fundamental frequency of the recorded voice, and

then presented six versions of the participant’s utterance,

including the original unaltered version. The altered and

unaltered voices were presented in the form of playback

buttons. The five altered voices were randomly increased

or decreased by 5, 10 or 15Hz (Hz), resulting in a matrix

of voice recordings that were of higher or lower funda-

mental frequency than the original. Randomisation was

also used to allocate all six versions of the recording to

the playback buttons, labelled A through to F. Participants

clicked each button in sequence (A to F), with the aim

of correctly recognising the true, unaltered, recording of

their voice.

Own voice liking

The OVL measure was a single-item self-report scale.

The OVL item asked participants to rate how much they

likes/dislike their own voice in general. The response

anchor was from 1 to 10, where 1= “I absolutely hate

my own voice,” and 10= “I absolutely love my own

voice.” The OVL item was language-specific depending

upon which trial (Arabic or English) the participant was

© 2024 The Author(s). International Journal of Psychology published by John Wiley & Sons Ltd on behalf of International Union of Psychological Science.
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4 JOGIA ET AL.

performing. For example, “When speaking Arabic, how

much do you like/dislike your own voice in general?”

Procedure

After giving informed consent and being reassured about

the anonymity of the study, participants were tested

individually on a laptop computer in a quiet psychology

laboratory away from extraneous noise and distraction.

Participants completed the OVR task before answering

the OVL question and an onscreen version of the LSAS.

Once participants had completed all tasks in one lan-

guage, they performed the OVR and answered the OVL

question for the other language (English/Arabic). Perfor-

mance order was counter-balanced with approximately

50% of the participants completing in English, preceded

by Arabic and vice versa.

RESULTS

LSAS item analysis

As previously mentioned, the LSAS evaluates both lev-

els of fear and levels of situational avoidance. However,

in this current study, to reduce the testing load, only the

LSAS fear subscale was examined. The mean total score

on the LSAS was 33.68 (SD= 11.90), Median 33.5, IQR

(18), range= 63. Max 65 Min 2, mean scores for the

social interaction and the public performance subscales

were 15.25 (SD= 10.25) and 11.86 (SD= 7.80), respec-

tively. The mean score per item was 1.13 (SD= .73), the

mean item scores for each of the subscales were 1.17

(SD= .78) and 1.07 (SD= .70), for the social and per-

formance subscales, respectively. Table 1 details the five

most fear-eliciting (anxiogenic) LSAS items/situations.

Own voice liking and recognition

Participants were more accurate at recognising their own

voices when they worked in Arabic, correctly recog-

nising their own voice 85.6% of the time. When per-

forming the OVR task in English, accuracy dropped

to 74.4%. This language difference was significant, χ2

TABLE 1

The five most feared items/situations on the LSAS, in

descending order of severity

Item M SD

Giving a talk to an audience 1.88 1.23

Writing while being observed 1.63 1.16

Speaking up at a meeting 1.57 1.14

Working while being observed 1.57 1.16

Talking to people in authority 1.56 1.09

TABLE 2

Means, standard deviations and correlations for the main study

variables (Arabic)

M SD LSAS OVL OVR

Age 20.69 2.32 .091 .061 .072

LSAS 32.64 12.11 — −.228∗ −.174∗

OVL 5.54 2.34 — .292∗

OVR — — —

Note: N = 176. LSAS=Liebowitz Social anxiety scale fear subscale;

OVL= own voice liking; OVR= own voice recognition. ∗p< .05.

TABLE 3

Correlations for the main study variables (English)

LSAS OVL OVR

Age .091 −.143 −.002

LSAS — −.181∗ −.079

OVL — .045

Note: N = 176. LSAS=Liebowitz Social anxiety scale fear subscale;

OVL= own voice liking; OVR= own voice recognition. ∗p< .05.

(1, N = 98)= 5.1848, p= 0.022. Using a paired sam-

ples T-test, OVL in English (M = 5.40, SD= 2.33) did

not differ significantly from OVL in Arabic (M = 5.54,

SD= 2.34) t([175])=−1.66, p=<.110. Using Pearson’s

product moment correlation with a one-tailed hypothesis,

OVL was negatively correlated with social anxiety scores

for both languages. Means and correlation coefficients are

detailed in Table 2 (Arabic) and Table 3 (English).

All task-based measures were performed in English

and Arabic for each participant. Table 3, details the Pear-

son’s correlation coefficient between each of the study’s

continuous variables when the participants performed the

tasks in English.

Aligned with the Arabic (L1) findings, OVL was also

negatively associated with social anxiety. However, in

contrast to the Arabic trail, OVL in English was uncor-

related with OVR.

DISCUSSION

This study examined own voice dislike (OVL) and voice

misrecognition (OVR) as potential correlates of social

anxiety. In line with the cognitive distortion model (Clark

& Wells, 1995), it was proposed that disliking one’s

voice may reflect a vulnerability or maintaining factor

for SAD (Lundh et al., 2002). The use of a bilingual

sample allowed this idea to be explored across both L1

(Arabic) and L2 (English) within the same individuals.

For Arabic, as hypothesised (H1), there was a significant

negative correlation between OVL and social anxiety

scores. Similarly, hypothesis two was also supported

and voice recognition accuracy was negatively corre-

lated with social anxiety symptomatology. Furthermore,

OVL was also associated with greater accuracy (lower

© 2024 The Author(s). International Journal of Psychology published by John Wiley & Sons Ltd on behalf of International Union of Psychological Science.
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SOCIAL ANXIETY, VOICE CONFRONTATION AND VOICE RECOGNITION 5

misrecognition rates) on the OVR task, These findings

support the idea that social anxiety might be linked to

apprehensions about the sound of one’s voice being

unpleasant, defective or somehow embarrassing (Lundh

et al., 2002). Such a negative appraisal of one’s voice

might, in turn, lead to lower rates of verbalising in social

situations. Being less talkative, less exposed to hearing

one’s own voice due to social anxiety, might also explain

the link between social anxiety and higher rates of own

voice misrecognition (OVR). Cognitive models of social

anxiety suggest that fear of negative evaluation (FNE) is

a potential causal/maintaining mechanism in SAD (Clark

& McManus, 2002). Speaking is typically done with the

intention of receiving attention and suspecting that one

may be evaluated negatively based on the sound of one’s

voice is likely to exacerbate anxiety in social situations.

However, FNEmay also be related to physical appearance

and other aspects of an individual’s behaviour such as eat-

ing. Biases in various aspects of information processing

is one possible explanation for social anxiety. However,

research has implicated various alternative causal mecha-

nisms for social anxiety. Genetic factors play a significant

role, with key genes including the serotonin transporter,

oxytocin receptor, brain-derived neurotrophic factor

and catechol-O-methyltransferase (Baba et al., 2022).

Additionally, personality traits, particularly neuroticism,

contribute to social anxiety (Clague & Wong, 2023).

Neurobiological explanations involve a wide range of

neurotransmitters (such as serotonin, norepinephrine,

glutamate and GABA) and neuropeptides (like oxytocin).

Abnormal neural activity and connectivity have been

observed in social anxiety occurring in brain regions such

as the amygdala, medial prefrontal cortex, dorsal raphe,

striatum, locus coeruleus, prefrontal cortex, insular cortex

and anterior cingulate cortex (Marazziti et al., 2015).

These current findings are correlational and open to

alternative interpretations; however, they do lend fur-

ther support to the cognitive distortion model of social

anxiety (Clark & Wells, 1995) and the idea that one’s

voice can become the subject of such distortions (Lundh

et al., 2002).

Support for the cognitive distortion model was also

found when the tasks were performed in English—the

participants’ second language. As anticipated, in L2

the correlation between OVL and social anxiety was

weaker. This may be explained in terms of the FLE

where bilinguals have been found to show attenuated

emotional responses to stimuli presented in a foreign

language compared to their native language (Jankowiak

& Korpal, 2018). As native languages are learned in

emotionally rich contexts, foreign languages are often

acquired in emotionally neutral academic settings. In

addition to language acquisition, language proficiency,

frequency of use and immersion are also highlighted as

factors affecting emotional associations with a language

(Caldwell-Harris, 2014). Furthermore, in L2, the nega-

tive correlation between social anxiety and OVR failed

to reach statistical significance. These relatively weaker

effects for L2 are explainable in terms of L1 being the

language most closely associated with emotional experi-

ence (Williams et al., 2020). This dominant language, or

native tongue, effect might also explain the observation of

more accurate voice recognition when working in L1.

Not all the situations deemed social anxiety provok-

ing involve talking (e.g., writing while being observed).

However, in the present study, the situation most feared

by participants was public speaking. Also, in the top five

most feared situations “speaking in a meeting” and “talk-

ing to people in authority.” It is axiomatic that, for many

people, a negative appraisal of one’s own voice is likely

to exacerbate anxiety in such contexts.

This study is the first, that we can identify, explor-

ing social anxiety symptoms among citizens of the UAE,

and levels of social anxiety reported were comparable

with similar studies undertaken among students in other

nations (Beard et al., 2011). However, previous research

suggests that socio-cultural norms can impact levels of

social anxiety and the extent to which social anxiety

is perceived as being problematic. For example, Hein-

richs et al. (2006) explored social anxiety across eight

nations, also assessing the extent to which socially reti-

cent behaviours were tolerated. In this study, the collec-

tivist nations (Japan, South Korea and Spain) reported

higher levels of social anxiety compared to their indi-

vidualist counterparts (USA, Australia, Canada, Germany

and the Netherlands). However, the collectivist block also

reported greater acceptance of socially reticent and with-

drawn behaviours. This might explain the relatively lower

prevalence of SAD previously reported for collectivist

nations. Despite slightly lower rates for SAD in some

nations, the condition remains greatly distressing and

debilitating for those who do experience it. In this regard,

research that might inform the prevention and treatment

of SAD is of international relevance.

This study potentially has implications for the treat-

ment and prevention of SAD. For instance, assessing

voice liking (voice confrontation) might help identify

individuals at greater risk of developing SAD. It may also

prove beneficial to explore the use of voice coaching or

voice exposure for social anxiety in both therapeutic and

preventative contexts.

However, the present study has important limitations.

Firstly, the reliance on an all-female college sample lim-

its generalizability. However, gender-dependent effects

on emotions and language processing have been found in

the literature previously (Naranowicz et al., 2023). Future

studies should assess current individual levels of profi-

ciency in L1 and L2 and factor in age of L2 acquisi-

tion. More importantly, however, the cross-sectional and

correlation study design precludes any inferences being

made about the causal or even the temporal nature of the

© 2024 The Author(s). International Journal of Psychology published by John Wiley & Sons Ltd on behalf of International Union of Psychological Science.
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association between social anxiety and voice dislike. For

example, elevated social anxiety may precede voice dis-

like. It is also possible that the observed relationship is

fully mediated by more global negative self-evaluations.

Future longitudinal studies will help disentangle the issue

of primacy, identifying if the development of voice dis-

like precedes the onset of elevated social anxiety symp-

toms. Similarly, experimental studies will identify if voice

coaching or voice exposure can lead to clinically signifi-

cant remediation of social anxiety symptomatology.

COMPLIANCE WITH ETHICAL STANDARDS

All procedures performed in studies involving human par-

ticipants were in accordance with the ethical standards

of the institutional research committee at Zayed Uni-

veristy (UAE) and with the 1964 Helsinki Declaration

and its later amendments or comparable ethical standards.

Informed consent was obtained from all individual adult

participants included in the study.
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