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Abstract 
Virtual meetings (VMs) are becoming 

increasingly prevalent in many organizations, yet 

there is a research gap in understanding the factors 

influencing virtual meeting engagement (VME). Social 

interaction anxiety (SIA) interferes with workplace 

communication and VM Fatigue (VMF) is a common 

phenomenon among remote workers who rely on VMs 

for communication. This research investigates the 

relationships between VME, SIA, and VMF. From the 

Hyperpersonal Model, we also explore the potential 

moderating roles of VM features such as avatars, 

video mute, and audio mute. Our results (N = 976) 

from the cross-sectional survey indicate that SIA is 

negatively associated with VME, with VMF partially 

mediating this relationship. We also found that the 

negative effect of VMF on VME is moderated and 

mitigated by audio/video mute feature use. We discuss 

theoretical implications for future studies, and 

implications for workplace meeting practices and VM 

design.  

 

Keywords: Virtual meetings, Zoom fatigue, The 

Hyperpersonal Model, Social interaction anxiety, 
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1. Introduction  

The anticipated increase in mediated workplaces 

featuring advanced technologies such as 

videoconferencing, virtual reality (VR), and mixed 

reality (MR) poses critical questions regarding their 

effects on workplace communication and employee 

well-being (Marsh et al., 2022). Despite the substantial 

influence of social interaction anxiety (SIA) on well-

being, workplace interactions, relationships, and 

professional lives, the interplay between SIA and 

technology-mediated communication remained 

underexplored (Hunter-Hill, 2018; L., 2007). This 

study builds on the Hyperpersonal Model to enhance 

understanding of how virtual meeting (VM) 

technologies might support employees experiencing 

SIA. 

SIA threatens individual well-being and 

workplace performance by reducing engagement and 

productivity (Bruch et al., 2003; Himle et al., 2014; 

Hunter-Hill, 2018; L., 2007; Leary & Kowalski, 1997; 

Mather et al., 2010; Wang & Zhang, 2021). This often 

results from failures to engage in mutual workplace 

interactions. Workplaces necessitate constant social 

interactions between collaborators and managers, 

which are subsequently evaluated as part of 

professional life, and therefore impact employees with 

higher social anxiety cognitively and emotionally. 

Individuals with SIA tend to interpret social situations 

pessimistically (Everaert et al., 2018) making them 

more likely to excessively worry about negative 

evaluations (Weeks, 2015). In fact,  SIA can be a 

strong factor that predicts reputation management 

behaviors in the workplace (Dubey et al., 2024). 

Given such susceptibility to deleterious social 

situations, individuals with higher SIA tend to prefer 

safer and controllable communication environments 

for interactions (Shalom et al., 2015).  According to 

the Hyperpersonal Model, computer-mediated 

communication (CMC) environments or outlets such 

as email and chat offer more comfortable 

communication channels for sensitive individuals 

(High & Caplan, 2009), allowing for selective self-

presentation through controlled communication 

methods. Walther (1996) suggested through the 

Hyperpersonal Model, that individuals utilize the 

unique features of CMC technologies to enhance their 

relationships and communication results, rather than 

being limited by the constraints of these technologies.  
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While the Hyperpersonal Model addresses text-based 

environments, we contend that VMs through 

videoconferences or other virtual environments 

similarly reduce the nonverbal cues available in a 

conversation compared to face-to-face situations. 

Thus, a similar process of selective self-presentation 

may contribute to more comfortable communication 

for individuals susceptible to social interactions.    

Individuals with SIA are more likely to reveal 

their true identities (McKenna et al., 2002) and 

actively challenge different opinions in CMC 

environments than face-to-face communication 

(Rahmani et al., 2023). These individuals tend to feel 

comfortable with online rather than  in-person social 

interactions, using them as an avoidance strategy to 

compensate for face-to-face communication deficits 

(Hutchins et al., 2021; Pierce, 2009). In contrast, 

recent studies showed that technology-mediated 

workplaces may not always benefit socially anxious 

individuals, revealing that they experience 

information fatigue in work-related CMC situations, 

negatively influencing their engagement (Hwang et 

al., 2020). For example, a study found that remote-

working teachers showed a higher level of social 

anxiety than those their in-person counterparts (Xie, 

2023). 

With the rise of virtual meetings (VMs) for 

workplace communication, there is growing concern 

about the negative impact of these technologies on 

well-being and productivity. Although VMs offer 

features for selective self-presentation, such as muting 

video/audio or avatars, the absence of nonverbal cues 

can lead to increased VM fatigue (VMF) (Bailenson, 

2021; Fauville et al., 2023), which threatens workers’ 

well-being. Taken together, SIA and issues like VMF 

pose a significant threat to workers’ well-being and 

performance (Queiroz et al., 2023). Remote meetings 

may lead to mental health issues and hinder effective 

communication, which is critical for collaboration and 

workplace success. Despite the VMs’ prevalence, 

understanding about how VM technologies can either 

mitigate or exacerbate these challenges is still lacking. 

Illuminating psychological mechanisms underlying 

collaborative communication is essential to support 

worker well-being and a sustainable organization. This 

study addresses this problem by empirically 

investigating how SIA and VMF affect virtual meeting 

engagement (VME), along with VM features' role 

playing in supporting individuals experiencing these 

challenges.  Drawing on the Hyperpersonal Model and 

CMC, we aim to identify ways in which VMs can be 

designed to reduce the SIA and VMF impact on the 

future of workplace communication.  

Our research is guided by the overarching 

question: How can we support workers experiencing 

SIA and fatigue in VMs to enhance their engagement 

in meeting interactions? Using the Hyperpersonal 

Model, we elucidate how VM features, specifically 

muting and avatars, can enhance engagement for 

socially vulnerable individuals through selective-self 

presentation. We investigate the associations between 

SIA, VMF, and VME, as well as the roles of features, 

through a cross-sectional survey with US workers who 

regularly use VMs in the workplace. 

2. Literature review  

2.1. Social interaction anxiety and workplace 

Social interaction anxiety (SIA, also referred to as 

social phobia) is defined as a fear of social encounters 

in which scrutiny by others is potentially expected 

(APA, 2000). The condition is closely associated with 

a heightened fear of negative evaluations (Li et al., 

2022), which interferes with functioning 

professionally, where evaluations from colleagues and 

managers are essential to sustain reputations and job 

security. For example, individuals who experience 

SIA tend to manifest a diverse set of fears, from 

scrutiny (Mattick & Clarke, 1998) to negative 

evaluation (Moscovitch, 2009). Given that the 

workplace is an environment where different 

contextual factors can engender uncertain situations 

accompanying evaluation on professional 

achievements and qualifications including 

communication and social skills (Muschalla & Linden, 

2013), individuals with SIA may be more susceptible 

to workplace interactions. The negative impacts of 

anxiety on occupational functioning—such as work 

engagement (Gan et al., 2023), new employees’ help-

seeking behaviors (Wang & Zhang, 2021), and  

communication abilities (Thomtén et al., 2016)—as 

well as its mechanisms, are well documented. These 

factors affect workers’ well-being and workplace 

productivity. One theory of workplace anxiety, 

building on affiliated cognitive processing and 

resource-based concepts, posits that when workplace 

anxiety interferes with cognitive capacity or provokes 

emotional exhaustion it has harmful effects on job 

performance (Cheng & McCarthy, 2018).  

2.2. Social interaction anxiety and workplace 

communication through technologies 

Expanding the understanding of SIA is essential 

for supporting participation in virtual team 

interactions (Fuller et al., 2016; Marsh et al., 2022; 

Rahmani et al., 2023). In the context of VMs (i.e., 

mediated meetings, ranging from videoconferencing 
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to Colocated VR), workers may face communication 

challenges due to technology-related psychological 

factors (Li & Yee, 2022). Individuals with SIA can 

feel heightened uncertainty about others’ reactions 

during such interactions, which can impair their 

communication abilities. A recent study supports this 

supposition, indicating that remote workers often 

struggle to seek help through VMs due to the lack of 

social cues needed to assess whether they should speak 

up (Lim, 2023).  

Furthermore, VMs lack the natural interactions 

with coworkers common to in-person settings. Remote 

workers tend to experience more SIA than those in 

traditional office environments (Kay et al., 2024), 

partly due to the lack of workplace communication; 

specifically, regular communication from direct 

managers, words of support, and encouragement are 

inversely related to SIA. These findings suggest 

remote work may hinder organic conversations and 

help-seeking, potentially impacting workers with 

higher SIA more deeply.  

2.3. Social interaction anxiety, virtual meeting 

fatigue, and engagement 

VMF, also known as Zoom fatigue—exhaustion 

stemming from VMs (Fauville et al., 2021)—has 

become widespread among workers who rely on VMs 

for workplace communication. VMF encompasses 

multiple dimensions, including social and emotional 

exhaustion, thus reflecting the extent to which an 

individual desires to avoid social situations. 

Particularly in workplace meetings, it is crucial to self-

present in concurrence with company norms (Zeng & 

Liu, 2022). However, in VMs where nonverbal cues 

such as distance, posture, eye gaze and head 

orientation are lacking, participants must spend more 

cognitive load to deliver and interpret nonverbal cues, 

which contributes to increased VMF (Fauville et al., 

2023). People generally rely on nonverbal cues to help 

predict others’ thoughts, intentions, and behaviors 

(Dunning et al., 1990). Individuals with SIA, who are 

more uncomfortable with ambiguous information 

about how others evaluate them (Stopa & Clark, 

2000), may experience greater VMF due to the extra 

effort required to interpret online cues. 

Moreover, individuals with SIA tend to show a 

fear of negative evaluation regarding one’s physical 

appearance, referred to as social appearance anxiety 

(Hart et al., 2008). In videoconferencing for workplace 

communication, where organizations may mandate 

keeping cameras on during meetings, individuals can 

feel stressed from constantly viewing their faces, even 

though the practice may be justified given the absence 

of nonverbal cues. Keeping cameras on can indicate a 

participant’s engagement in a meeting, such as 

showing attentiveness and focus. However, it can also 

be a double-edged sword, causing stress from “Mirror 

Anxiety,” stemming from self-view, which is 

significantly linked to elevated VMF (Fauville et al., 

2023). For those with SIA, this effect can be 

exacerbated by  worrying about judgment of other 

meeting attendees based on their facial appearance. 

Ultimately, empirical evidence shows that individuals 

with SIA tend to experience more VMF (Ngien & 

Hogan, 2022). Thus, we want to confirm this 

association in our study: 

H1: SIA is positively associated with VMF.  

Promoting engagement in VMs is essential for 

effective communication (CIPD, 2023). We 

conceptualized virtual meeting engagement (VME) as 

meeting participants’ cognitive, behavioral, and 

emotional involvement in interactions with other 

attendees, meeting content, and communication 

technologies in VMs, which we validated through the 

virtual meeting engagement scale (VMES) (Under 

review, 2024). Cognitive engagement captures 

individual attention to the topics of meeting 

discussions and information processing during VMs. 

Behavioral engagement entails individual 

participation in VMs, including information sharing, 

listening, and signaling. Emotional engagement 

concerns perceptions of VMs, such as perceived 

relatedness, usefulness, and satisfaction. SIA, which 

involves fear of others’ reactions and perceptions, can 

impact VME. This anxiety may affect participants’ 

concentration, attentiveness, and willingness to 

contribute by asking questions and sharing opinions. 

For instance, SIA can manifest in specific behaviors 

such as trembling, stammering, avoiding eye contact, 

and fidgeting in social situations (Thompson et al., 

2019). This can be particularly evident in public 

speaking scenarios, where individuals may fear critical 

audience evaluation, especially coworkers or 

managers. This fear often leads to stuttering or 

hesitancy to speak (Bloodstein et al., 2021; Boyer et 

al., 2004; Craig & Tran, 2006). Previous research 

indicates that the communication skills of individuals 

with SIA are perceived negatively. Observers rate 

their eye contact, conversational ability, and 

engagement poorly (Baker & Edelmann, 2002; 

Thompson & Rapee, 2002). Given that those with high 

levels of SIA typically exhibit avoidance behaviors 

and reluctance to engage in social encounters (Leary 

& Kowalski, 1997), we posit that SIA will impede 

active engagement in VMs. 

H2: SIA is negatively associated with VME. 

Cognitive and emotional weariness can also 

interfere with active engagement in communication 

situations by diminishing interest and mental capacity 
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(Fernandes & Oliveira, 2024; Hopstaken et al., 2015a; 

Lim, 2023). There is empirical evidence that VMF 

deteriorates VME. Increased zoom fatigue reduced 

engagement in videoconferencing the following day 

(Shockley et al., 2021). Socially anxious individuals 

may experience cognitive, emotional, and social 

fatigue, which can diminish their capacity to process 

information in VMs. This weariness can drain 

cognitive and social resources, making it difficult to 

engage in meeting interactions effectively. Taken 

together, we propose the mediating role of VMF in the 

association between SIA and VME. Hence, we 

propose: 

H3: VMF is negatively associated with VME. 

H4: SIA is negatively associated with VME, and 

VMF mediates the association.   

2.4. Virtual meeting technology and the 

Hyperpersonal Model 

Due to heightened discomfort of social 

interactions, socially anxious individuals may prefer 

less threatening communication environments. The 

Hyperpersonal Model (Walther, 1996) offers a helpful 

framework to identify such modalities. Walther 

suggests that specific text-based forms of CMC, such 

as emails, allow individuals to tailor their messages 

more effectively than face-to-face interactions. 

Further, he posits that such communication channels 

can facilitate increased positive interpersonal 

interactions through selective self-presentation, an 

idealized perception of one’s communication partner, 

an asynchronous communication channel, and a 

feedback loop. The present study focuses on the 

selective self-presentation component of the 

Hyperpersonal Model. While face-to-face 

communication involves producing, monitoring, and 

processing nonverbal cues, CMC environments reduce 

these cues. allowing individuals to focus more on 

message construction and impression management. 

Without demanding much cognitive and emotional 

load from nonverbal signals, individuals can dedicate 

more cognitive capacity to selective self-presentation 

to achieve desirable impression formation. 

Environments that allow for selective self-presentation 

may help individuals with SIA feel more comfortable 

interacting with others, as they can construct 

thoughtful messages with decreased worry about how 

they may be perceived. Research suggests that socially 

anxious individuals feel more at ease with online 

social interactions than in-person ones (Caplan, 2007; 

Hutchins et al., 2021; Yen et al., 2012). 

While the mechanics described in the 

Hyperpersonal Model may occur differently in VMs 

and text-based CMC (asynchronous communication 

cannot occur in a live videoconference), aspects of 

VMs may provide avenues for selective self-

presentation. Compared to in-person meeting 

situations, VMs afford fewer nonverbal cues such as 

posture, body and head orientation, eye gaze, and 

distance. Additionally, cues can vary within VMs 

depending on the technological features used. For 

instance, when people turn off their cameras, they 

eliminate nonverbal cues through facial expressions. 

Ultimately, features like video/audio mute or avatars 

may allow for selective self-presentation via careful 

message construction.  

By being able to selectively self-present in a way 

that conforms to the communication context, 

individuals with SIA may create a less intimidating 

environment for themselves. A recent study found that 

individuals are less likely to experience self-focused 

attention when communicating via audio-only, 

without video (Maeda, 2023). According to the 

Hyperpersonal Model, which posits that CMC can 

sometimes achieve better outcomes than face-to-face 

communication, VMs with fewer cues (e.g., camera 

off) could surpass richer cue VMs (e.g., camera on) 

(Walther, 1996). This suggests that although turning 

on cameras during VMs can promote group 

communication and cohesion (Balogova & Brumby, 

2022; Luebstorf et al., 2023; Reed & Allen, 2021), 

muting video or audio, or using avatars to hide one’s 

image, can benefit individuals with heightened 

concerns about how others perceive them. For these 

individuals, such features potentially allow more 

effective self-presentation, reducing the cognitive load 

associated with impression management.  

When individuals with SIA use VM features that 

allow selective self-presentation, they can reduce the 

fatigue that arises from the constant self-monitoring 

and anxiety about how they are perceived. This 

mechanism is crucial as it alleviates the psychological 

burden that would otherwise detract from their ability 

to engage fully in VMs. Furthermore, VM features that 

reduce self-presentation concerns can directly 

facilitate VME of individuals with SIA, by helping 

them reallocate cognitive resources away from self-

monitoring and toward VM interactions.  

H5a-c: VM features that allow selective self-

presentation (a. video mute, b. audio mute, c. avatar) 

moderate the negative impact of SIA on VMF and 

engagement.  

VMF can impair an individual’s ability to engage 

effectively in VM interactions. By reducing 

psychological burdens regarding self-presentation, 

individuals may feel a greater sense of autonomy, 

enabling them to reallocate mental energy better to 

sustain VME even when experiencing fatigue. 

Additionally, these features can reduce the social cues 
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that must be managed during VM interactions, 

facilitating more active VME.  

H6a-c: VM features that allow selective-self 

presentation (a. video mute, b. audio mute, c. avatar) 

moderate the negative impact of VMF on VME. 

Taken together, we propose the model shown in 

Figure 1.  

 
Figure 1. Hypothesized model. 

3. Method 

We recruited 2448 US workers who regularly 

attended VMs for work through a survey panel. An 

IRB-approved survey asked participants about their 

VM experiences, focusing on the primary platforms 

they used. Since the data collection was part of a 

broader project with some questions unrelated to this 

study, we randomized questions to mitigate 

measurement errors caused by response fatigue. As a 

result, all questions pertinent to the present study were 

displayed only to 976 of the 2448 participants. The 

participants included 488 men, 486 women, and 2 non-

binary individuals. 260 identified as Asian, 232 as 

Black, 243 as Hispanic, and 241 as White. 

Participants’ ages ranged from 18 to 87 (M = 42.64, 

SD = 14.05). Harman’s Single-Factor Test showed 

that a single factor accounted for only 29% of the 

variance, below the 50% threshold (Kock, 2020), 

indicating no significant common method bias.  

3.1. Measures 

VME. To measure the extent to which individuals 

engage in VM interactions, we used the validated 

VME scale (Under review 2024). Example items 

include (a) I feel the meetings are worth the time I 

invest; (b) I speak regularly to participate in meetings; 

(c) I carefully listen to and understand what others are 

saying; (d) I smile when others make funny or 

interesting comments. Participants responded on a 5-

point scale (⍺ = .93, M = 3.77, SD = .63). The CFA 

results suggested the measurement model is a good fit 

to the data: χ2(399) = 1306.519, p < .001 RMSEA 

= .048 (90% CI, [.045, .051]), p = .832; CFI = .953; 

TLI = .949; SRMR = .043 (Fabrigar et al., 1999; Hu & 

Bentler, 1999; Vandenberg, 2006).  

VMF. To measure the extent to which individuals 

experience exhaustion due to VMs, we adapted the 

Zoom Fatigue and Exhaustion scale (ZEF; Fauville et 

al., 2021), but included all 15 items. Examples 

include: (a) How exhausted do you normally feel after 

VMs; (b) How much do you normally feel like 

avoiding social situations after VMs; (c) How much do 

you dread having to do things after VMs? Participants 

responded on a 5-point scale from ‘not at all’ to 

‘extremely’ (⍺ = .97, M = 2.11, SD = .94). 

Feature Use. Participants were asked to answer 5-

Point Likert scaled questions about their VM feature 

use behaviors. Items were “I use avatars (that fully 

cover my video image of my face/body) to change how 

I appear to others (M = 1.70, SD =1.08),” “I usually 

turn off my self-video for everyone — so others only 

see a picture of me or my name (M = 2.60, SD = 

1.25),” and “I tend to mute my audio during meetings 

unless I am speaking (M = 3.81, SD = 1.24).” 

SIA: We adapted the SIA scale (SIAS-6) 

developed by Peters and colleagues (2012). 

Participants responded to the following four items 

from the original six, choosing options on a scale from 

1 (not at all) to 5 (extremely characteristic or true of 

me): (a) I have difficulty making eye contact with 

others, (b) I feel tense if I am alone with just one 

person, (c) I have difficulty talking with other people, 

and (d) I find it difficult to disagree with another’s 

point of view (⍺ = .88, M = 1.89, SD = .96). 

3.2. Analysis 

We employed structural equation modeling 

(SEM) to investigate our hypotheses. We used lavaan 

package in R. We used Full Information Maximum 

Likelihood (FIML) estimation to handle missing data, 

assuming the data were missing at random and 

utilizing all available data. The measurement model 

included three latent variables: SIA (four indicators), 

VMF (five subdimensions, fifteen indicators), VME 

(four subdimensions: self-fulfilling engagement with 

seven indicators, contributing engagement with six, 

cognitive engagement with six, signaling engagement 

with eleven. All analyses used the indicator scores. To 

investigate H1-H4, we included SIA as predictors, 

VMF as mediator, and VM duration and gender as 

control variables to predict VME in the model. Model 

fit indices suggested our hypothesized model is a good 

model to the data: χ2(1211) = 3073.121, p < .001 

RMSEA = .04 (90% CI, [.038, .041]), p = 1.000; CFI 

= .948; TLI = 0.945; SRMR = .069. Although the chi-

square was significant, we considered the model a 

good fit as it generally met the other necessary 

criteria.  
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To investigate H5 and H6, we employed multi-

group SEM on the same hypothesized model, dividing 

the feature items into two groups (high vs. low use) 

based on their median values. Means and standard 

deviations on the level of feature use per group are 

displayed in Table 1. We employed Likelihood ratio 

tests to compare coefficients across groups, applying 

equality constraints on all factor loadings and 

variances (Steenkamp & Baumgartner, 1998). Table 2 

shows correlation coefficients.  

 

 
Table 1. Mean and standard deviation on the 

feature use groups 
 

 
Table 2. Correlation coefficients 

4. Results 

The SEM results showed that there is a positive 

association between SIA and VMF (β = .601, p 

< .001), thus supporting H1 (SIA is positively 

associated with VMF). VME was negatively 

associated with SIA (β = -.193, p < .001) and VMF (β 

= -.191, p < .001). Thus, we could support H2 (SIA is 

negatively associated with VME) and H3 (VMF is 

negatively associated with VME). The negative 

association between SIA and VME was significantly 

mediated by VMF (β = -.115, p < .001), supporting H4 

(SIA is negatively associated with VME, and VMF 

mediates the association). See Figure 2. 

 

 
Figure 2. Model examined. 

 

The multi-group SEM for video mute use 

revealed that the association between SIA and VMF 

was significant for both high and low groups (High: β 

= .717, p < .001; Low: β = 657, p < .001), with a 

significant difference between groups (Δχ2(1) = 4.87, 

p = .03). VME was negatively associated with VMF 

only in the low group (Low: β = -.268, p < .001), and 

this relationship differed significantly across groups 

(Δχ2(1) = 4.30, p = .04). The mediation effect was 

significant only for the low group (Low: β = -.176, p 

< .001), but differences in mediation effects between 

groups were not statistically significant. The negative 

association between SIA and VME was significant 

only in the low group (β = -.258, p < .001), with no 

significant differences between groups. Video mute 

moderated the relationship between SIA and VMF, but 

not in the direction we expected. H5a (video mute 

moderates the negative impact of SIA on VMF and 

engagement) was not supported. However, video mute 

moderates the relationship between VMF and VME, 

supporting H6a (video mute moderates the negative 

impact of VMF on VME). See Figure 3. 

 

 
Figure 3. Model examined with video-mute feature 

as moderator.  
 

 
Figure 4. Model examined with audio-mute feature 

as moderator.  

 

For audio mute use, SIA was significantly 

associated with VMF in both groups (High: β = .728, 

p < .001; Low: β = .702, p < .001). However, VME 

was negatively associated with VMF only in the low 

group (Low: β = -.309, p < .001), and this relationship 

differed across groups (Δχ2(1) = 5.04, p = .02). The 

mediation effect was significant only for the low group 

(Low: β = -.217, p < .001), and this difference was 
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statistically significant (Δχ2(1) = 4.44, p = .04). The 

negative association between SIA and VME was 

significant only for the low group (Low: β = -.227, p 

= .006), with no significant differences across groups. 

Audio mute moderated the mediation effect and the 

association between VMF and VME, supporting H6b 

(audio mute moderates the negative impact of VMF on 

VME), but not H5b (audio mute moderates the 

negative impact of SIA on VMF and engagement). See 

Figure 4. 

 
Figure 5. Model examined with avatar feature 

as moderator. 
 

The multi-group SEM for avatar use showed that 

SIA was significantly associated with VMF in both 

groups (High: β = .731, p < .001; Low: β = .630, p 

< .001), with a significant difference across groups 

(Δχ2(1) = 9.50, p = .002). VME was significantly 

associated with VMF only in the low group (Low: β = 

-.248, p < .001), but this difference was not statistically 

significant across groups. The mediation effect was 

significant only for the low group (Low: β = -.156, p 

< .001), with no significant differences between 

groups. The negative association between SIA and 

VME was significant in both groups (High: β = -.210, 

p = .025; Low: β = -.271, p < .001), with no significant 

differences across groups. These findings indicate that 

avatars moderate the relationship between SIA and 

VMF, but not in the expected direction we expected. 

Hence, H5c (avatar use moderates the negative impact 

of SIA on VMF and engagement) and H6c (avatar use 

moderates the negative impact of VMF on VME) were 

not supported. See Figure 5. 

5. Discussion 

This study investigates the potential role of VM 

features in fostering engagement among individuals 

experiencing SIA and VMF. We focused specifically 

on the moderating effects of video mute, audio mute, 

and avatar use in workplace meetings. We reveal that 

socially anxious individuals are more likely to struggle 

with active participation and concentration during 

VMs, with the negative relationship between SIA and 

VME being partially mediated by VMF.  

The partial mediation effect of VMF between SIA 

and VME was particularly evident in the low-feature 

use groups (those who use VM features infrequently), 

indicating that VMF is a key mechanism but not the 

sole pathway linking SIA to hindered VME. The 

partial mediation effects (avatar: -.156, video mute: 

-.176, audio mute: -.217), and the direct effects of SIA 

on VME (-.271, -.258, -.227) for the low-feature use 

groups showed medium total effect sizes. These 

findings suggest that increases in SIA lead to notable 

decreases in VME, particularly when the use of 

video/audio mute and avatars is low.  

In the low feature use groups, a one standard 

deviation increase in VMF is associated with 

a .268, .309, and .248 decrease in VME for audio, 

video mute, and avatar use, respectively. In contrast, 

VMF did not significantly hamper VME in the higher-

use groups. These results align with CMC’s potential 

for SIA based on the Hyperpersonal Model (High & 

Caplan, 2009), highlighting that the absence of 

selective-self presentation features may exacerbate the 

cognitive and emotional demands of VMs, leading to 

ZEF and reduced engagement. 

This study contributes to a theoretical 

understanding of VMs, elucidating how concepts and 

mechanisms described in the Hyperpersonal Model 

(Walther, 1996) may function in remote workplaces. 

Notably, our study uncovers how individuals 

vulnerable in social situations may benefit from VM 

features that allow for selective self-presentation, 

thereby sustaining cognitive and social engagement. 

This study also highlights the need to examine which 

forms of selective-self presentation are beneficial for 

workplace communication. Our data suggest that self-

muting can be an inclusive way to participate in VMs, 

facilitating the engagement of individuals 

experiencing fatigue, compared to the perception that 

it hinders communication and collaboration.  

We demonstrated that SIA hinders cognitive and 

social engagement in VMs. Socially anxious workers 

tended to experience more VMF, further interfering 

with active engagement. This study is the first we 

know of to explore the relationships between SIA, 

VMF, and VME. Findings align with known behaviors 

of SIA, such as hesitancy to speak due to fears of social 

judgment (Bloodstein et al., 2021). For individuals 

with SIA, VMF may deplete cognitive and social 

capacities, which could otherwise be devoted to active 

engagement. This finding has important implications 

for the design of VM technologies, as VMF can be a 

major barrier to effective interactions in the 

workplace. Hence, VMF may affect successful 

collaboration, and therefore, VM environments should 

be designed to balance productivity with refreshing 

and supportive communication experiences. 
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Contrary to expectations, we found that features 

did not moderate some paths, while others exhibited 

moderation effects in unexpected ways. Individuals 

with SIA who use mute and avatars more frequently 

tended to experience greater VMF. Rather than 

inferring that such features exacerbate VMF, we 

suggest that individuals with high SIA and increased 

VMF may be more inclined to use these features as a 

coping mechanism to manage anxiety.  

Interestingly, we discovered that the moderation 

effects of video/audio mute influenced the relationship 

between VMF and VME. Individuals who use self-

muting less often are more likely to be hindered in 

their engagement during VM interactions. This 

contributes to the mediated moderation effect 

observed for the audio mute feature, which was the 

only mediated moderation found in our data. These 

results suggest that video/audio mute features are 

helpful for supporting the communication of 

individuals who are vulnerable to social anxiety and 

experience higher levels of fatigue in VMs.   

Regarding avatars’ potential to alleviate the 

negative impact of SIA and VMF on VME, we found 

that for frequent avatar users in workplace meetings, 

VMF did not predict VME. Similarly, the adverse 

effects of SIA on VME were more minor for those 

more likely to use avatars, though the differences were 

not statistically significant according to the Likelihood 

ratio test. Avatars may act as a psychological buffer 

(Lim et al. 2024), reducing mirror anxiety while 

maintaining presence in meetings. Unlike video/audio 

mute, avatars allow users to share facial expressions 

and orientations without concern for actual 

appearance, enabling those with self-presentation 

concerns to allocate cognitive and social resources 

more effectively to express their opinions, thereby 

contributing more to meeting discussions.  

Overall, these findings support the Hyperpersonal 

Model in VMs. We found evidence supporting the 

potential benefits of self-muting and avatar use. Our 

results suggest that cue-reducing situations can foster 

active engagement among those cognitively and 

socially drained by fear of social interaction in VMs.  

6. Limitations and conclusion 

Limitations of this study highlight future 

opportunities. Our cross-sectional, self-reported 

survey does not establish causality, so future 

experimental research should explore the causal 

relationship between VM features and VME. 

Additionally, workplace norms around VM features 

may affect the results, warranting further studies on 

VM feature use in reducing social discomfort and 

fatigue through longitudinal workplace experiments. 

Despite these limitations, our study uncovers 

audio/video and avatar features’ potential in 

alleviating SIA and VMF in mediated meetings. Our 

results suggest organizations should establish norms to 

enhance engagement using available technological 

features, ranging from muting to various collaborative 

features like whiteboard, chat, emojis. Given the 

importance of meetings for both task-related and 

social goals, VM practices and features that support 

vulnerable employees are essential for the future of a 

successful workplace. 
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