
 
Journal Website 

 
Article history: 
Received 13 December 2025 
Revised 11 March 2026 
Accepted 17 March 2026 
Published online 01 June 2026 

Journal of Assessment and Research in 
Applied Counseling 

 
Volume 8, Issue 2, pp 1-10 

 

 

 

 

 

 

 

AI-Based Prediction of Social Anxiety: Interactions Among 

Intolerance of Uncertainty, Self-Focused Attention, Safety Behaviors, 

and Fear of Evaluation 

 

Kathleen M. Shanahan1* , Pablo Luciano. Cutuli2 , Laura, Stephens3  

 
1 Department of Psychology, Wilfrid Laurier University, Waterloo, Canada 

2 Department of Psychology, Ryerson University, Toronto, Canada 
3 Department of Psychology, University of Toronto, Toronto, Canada 

 

* Corresponding author email address: kathleenmshanan98@gmail.com 

 

 

A r t i c l e  I n f o  A B S T R A C T  

Article type: 

Original Research 

 

How to cite this article: 

Shanahan, K.M., Cutuli, P.L., & Stephens, 

L. (2026). AI-Based Prediction of Social 

Anxiety: Interactions Among Intolerance of 

Uncertainty, Self-Focused Attention, Safety 

Behaviors, and Fear of Evaluation. Journal 

of Assessment and Research in Applied 

Counseling, 8(2), 1-10. 

http://dx.doi.org/10.61838/kman.jarac.5260 

 

 

 
© 2026 the authors. Published by KMAN 

Publication Inc. (KMANPUB), Ontario, 

Canada. This is an open access article under 

the terms of the Creative Commons 

Attribution-NonCommercial 4.0 

International (CC BY-NC 4.0) License. 

Objective: The present study aimed to develop and evaluate an artificial 

intelligence-based predictive model of social anxiety severity by examining the 

individual and interactive effects of intolerance of uncertainty, self-focused 

attention, safety behaviors, and fear of evaluation. 

Methods and Materials: This cross-sectional predictive study was conducted on 

a sample of 412 young adults recruited from universities and community settings 

in Canada. Participants completed standardized self-report measures assessing 

social anxiety, intolerance of uncertainty, self-focused attention, safety behaviors, 

and fear of evaluation. Data were collected through an online survey platform and 

subjected to preprocessing procedures including missing data imputation, outlier 

management, and feature standardization. The dataset was divided into training 

and testing subsets, and multiple machine learning algorithms, including Random 

Forest, Support Vector Machine, and Extreme Gradient Boosting (XGBoost), 

were implemented to predict social anxiety severity. Model performance was 

evaluated using R², root mean square error (RMSE), and mean absolute error 

(MAE), while SHAP (Shapley Additive Explanations) analysis was employed to 

interpret feature importance and interaction effects among predictors. 

Findings: The results indicated that all predictors were significantly associated 

with social anxiety, with fear of evaluation emerging as the strongest predictor, 

followed by safety behaviors, intolerance of uncertainty, and self-focused 

attention. Among the tested models, XGBoost demonstrated the highest predictive 

accuracy (R² = 0.74), outperforming Random Forest and Support Vector Machine. 

Interaction analyses revealed that fear of evaluation combined with safety 

behaviors, as well as intolerance of uncertainty combined with self-focused 

attention, exerted the strongest synergistic effects on social anxiety severity, 

indicating the presence of nonlinear and interaction-based relationships among 

variables. 
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1. Introduction 

ocial anxiety is a pervasive and debilitating psychological 

condition characterized by an intense fear of social 

situations in which individuals may be scrutinized, 

evaluated, or judged by others. It is associated with 

significant impairments in interpersonal functioning, 

academic performance, and overall quality of life, 

particularly among young adults and university populations. 

Contemporary cognitive-behavioral models conceptualize 

social anxiety as a multifaceted construct emerging from the 

interaction of maladaptive cognitive processes, heightened 

emotional reactivity, and avoidance-based behavioral 

strategies (Craske et al., 2022; White & Cheung, 2021). In 

recent years, there has been increasing scholarly interest in 

identifying the underlying mechanisms that contribute to the 

onset and maintenance of social anxiety, particularly through 

the integration of advanced analytical approaches such as 

machine learning, which allow for the modeling of complex, 

nonlinear interactions among psychological variables. 

One of the most prominent cognitive constructs 

implicated in anxiety disorders is intolerance of uncertainty, 

defined as a dispositional incapacity to endure the aversive 

response triggered by the perceived absence of key, 

sufficient, or sustaining information. Individuals with high 

intolerance of uncertainty tend to interpret ambiguous 

situations as threatening, thereby amplifying anticipatory 

anxiety and avoidance behaviors (Moloodi et al., 2021; 

Morriss et al., 2022). Empirical evidence suggests that 

intolerance of uncertainty is not only central to generalized 

anxiety disorder but also plays a critical role in social anxiety 

by influencing how individuals perceive and respond to 

uncertain social cues (Chigwedere & Moran, 2022; 

Nishikawa et al., 2022). For instance, individuals high in 

intolerance of uncertainty are more likely to engage in 

catastrophic interpretations of social ambiguity, leading to 

heightened fear of negative evaluation and increased social 

withdrawal (Spiroiu & Maranzan, 2025; Uzun et al., 2025). 

Fear of evaluation, particularly fear of negative 

evaluation, represents a core feature of social anxiety and has 

been extensively studied within cognitive frameworks. It 

refers to the apprehension and distress associated with the 

possibility of being judged unfavorably by others. This 

construct is closely linked to attentional biases, interpretive 

distortions, and heightened self-monitoring, all of which 

contribute to the maintenance of social anxiety symptoms 

(Bui & Moscovitch, 2024; Grant et al., 2021). Research 

indicates that fear of evaluation operates not only as a direct 

predictor of social anxiety but also as a mediator between 

broader cognitive vulnerabilities, such as intolerance of 

uncertainty, and anxiety outcomes (Spiroiu & Maranzan, 

2025). Moreover, the social environment, particularly in 

contexts characterized by ambiguity or unpredictability, can 

exacerbate fear of evaluation, further intensifying anxiety 

responses. 

Another critical cognitive mechanism in social anxiety is 

self-focused attention, which involves excessive monitoring 

of one’s internal states, thoughts, and behaviors during social 

interactions. According to cognitive models, heightened 

self-focused attention disrupts the processing of external 

social cues and reinforces negative self-perceptions, thereby 

perpetuating anxiety (White & Cheung, 2021). Individuals 

with social anxiety tend to allocate disproportionate 

attentional resources to internal sensations, such as 

physiological arousal or perceived social inadequacies, 

which can lead to increased self-consciousness and impaired 

social performance. This inward attentional bias is often 

triggered in situations characterized by uncertainty or 

evaluative threat, suggesting a dynamic interaction between 

self-focused attention and other cognitive vulnerabilities 

such as intolerance of uncertainty and fear of evaluation 

(Nishikawa et al., 2022). 

Behavioral responses, particularly safety behaviors, 

constitute another fundamental component in the 

maintenance of social anxiety. Safety behaviors are defined 

as actions or strategies employed to prevent, minimize, or 

cope with perceived social threats. While these behaviors 

Conclusion: The findings underscore the importance of integrating cognitive and 

behavioral mechanisms in understanding social anxiety and highlight the utility of 

machine learning approaches in capturing complex interactions among 

psychological predictors. The study provides evidence for the central role of fear 

of evaluation and safety behaviors, particularly in interaction with intolerance of 

uncertainty and self-focused attention, and suggests that AI-based models can 

enhance predictive accuracy and inform personalized intervention strategies for 

social anxiety. 

Keywords: Social Anxiety; Intolerance of Uncertainty; Self-Focused Attention; Safety 

Behaviors; Fear of Evaluation 
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may provide short-term relief, they ultimately reinforce 

anxiety by preventing individuals from disconfirming their 

negative beliefs about social situations (Reilly et al., 2021; 

Schenkel et al., 2021). Examples of safety behaviors include 

avoiding eye contact, rehearsing sentences mentally, or 

excessively seeking reassurance from others. Recent 

research has highlighted the complex role of safety 

behaviors, suggesting that their effectiveness may vary 

depending on contextual factors and individual differences, 

particularly in relation to intolerance of uncertainty and 

perceived threat levels (Church et al., 2022; Jessup et al., 

2022). Furthermore, avoidance learning mechanisms have 

been shown to contribute to the persistence of safety 

behaviors, thereby sustaining anxiety over time (Wong et al., 

2023). 

The global context of uncertainty, particularly during the 

COVID-19 pandemic, has further underscored the relevance 

of these cognitive and behavioral processes in understanding 

anxiety disorders. Studies conducted during this period have 

consistently demonstrated elevated levels of anxiety, driven 

in part by increased uncertainty, perceived threat, and social 

isolation (Akan, 2024; Andreatta et al., 2023). Intolerance of 

uncertainty has emerged as a key mediator in the relationship 

between perceived unsafety and psychological distress, 

highlighting its central role in anxiety-related processes 

(Assaf, 2025; Bulut, 2022). Additionally, pandemic-related 

stressors have been associated with increased reliance on 

safety behaviors and heightened fear of evaluation, 

particularly in socially uncertain environments (Han et al., 

2022; Shabani et al., 2022). 

Beyond situational factors, recent research has also 

explored the broader psychological consequences of 

uncertainty, including its impact on mental health outcomes 

such as depression, loneliness, and health anxiety. For 

example, intolerance of uncertainty has been linked to 

increased cyberchondria, a phenomenon characterized by 

excessive online health-related searching, which in turn 

exacerbates anxiety symptoms (Mestre‐Bach & Potenza, 

2023; Wu et al., 2021). Similarly, uncertainty-related 

distress has been shown to negatively affect sleep quality 

and emotional well-being, further contributing to the 

development and maintenance of anxiety disorders (Gu et 

al., 2021; Meulders et al., 2021). These findings underscore 

the multifaceted nature of uncertainty as a transdiagnostic 

risk factor, influencing a wide range of psychological 

processes. 

Despite the substantial body of research examining 

individual predictors of social anxiety, there remains a 

critical gap in understanding how these variables interact 

dynamically to influence anxiety outcomes. Traditional 

statistical methods, while valuable, are often limited in their 

ability to capture complex, nonlinear relationships and high-

order interactions among multiple predictors. In this context, 

machine learning approaches offer a powerful alternative, 

enabling the integration of diverse data sources and the 

identification of intricate patterns that may not be detectable 

 conventional analyses. Recent studies have באמצעות

demonstrated the utility of machine learning in predicting 

mental health outcomes, highlighting its potential to enhance 

both theoretical understanding and clinical practice (Hudson 

et al., 2022; Zhou et al., 2022). 

Moreover, the application of explainable artificial 

intelligence techniques, such as SHAP (Shapley Additive 

Explanations), allows researchers to interpret model outputs 

and quantify the contribution of individual predictors, 

thereby bridging the gap between predictive accuracy and 

theoretical insight. This is particularly important in the 

context of social anxiety, where multiple cognitive and 

behavioral factors interact in complex ways to influence 

symptom severity. By leveraging these advanced analytical 

tools, researchers can gain a more nuanced understanding of 

the mechanisms underlying social anxiety and identify key 

targets for intervention. 

In summary, the existing literature highlights the central 

roles of intolerance of uncertainty, self-focused attention, 

safety behaviors, and fear of evaluation in the development 

and maintenance of social anxiety. However, there is a need 

for integrative approaches that examine the interplay among 

these variables within a unified predictive framework. The 

present study aims to address this gap by employing machine 

learning techniques to model the severity of social anxiety 

based on these key predictors, thereby providing a 

comprehensive and data-driven understanding of their 

interactions. 

The aim of this study is to develop and evaluate an AI-

based predictive model of social anxiety severity by 

examining the interactive effects of intolerance of 

uncertainty, self-focused attention, safety behaviors, and 

fear of evaluation. 

2. Methods and Materials 

2.1. Study Design and Participants 

The present study employed a cross-sectional predictive 

design grounded in a machine learning framework to model 

the severity of social anxiety symptoms based on multiple 

https://portal.issn.org/resource/ISSN/3041-8518
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cognitive-behavioral predictors. The study population 

consisted of 412 participants recruited from universities and 

community settings across Ontario and British Columbia in 

Canada. Participants were selected using a stratified random 

sampling approach to ensure adequate representation across 

gender, age groups, and academic backgrounds. Inclusion 

criteria required participants to be between 18 and 35 years 

old, fluent in English, and without a current diagnosis of 

severe psychiatric disorders such as psychosis or bipolar 

disorder. Individuals currently undergoing intensive 

psychiatric treatment or pharmacotherapy for anxiety 

disorders were excluded to minimize confounding effects.  

2.2. Measures 

Data were collected using a comprehensive battery of 

standardized and psychometrically validated self-report 

instruments. Social anxiety was assessed using the Social 

Interaction Anxiety Scale (SIAS), which measures distress 

in social interaction contexts and has demonstrated strong 

internal consistency and construct validity. Intolerance of 

uncertainty was measured using the Intolerance of 

Uncertainty Scale–Short Form (IUS-12), capturing both 

prospective and inhibitory anxiety dimensions. Self-focused 

attention was assessed through the Self-Consciousness 

Scale–Revised (SCS-R), particularly focusing on the private 

self-consciousness subscale. Safety behaviors were 

evaluated using the Subtle Avoidance Frequency 

Examination (SAFE), which quantifies the frequency and 

reliance on behavioral strategies aimed at reducing 

perceived social threat. Fear of evaluation was measured 

using the Brief Fear of Negative Evaluation Scale (BFNE), 

a widely used instrument assessing apprehension about 

others’ judgments. Demographic data including age, gender, 

educational level, and socioeconomic status were also 

collected. All instruments demonstrated acceptable 

reliability coefficients (Cronbach’s alpha > 0.80) in the 

current sample. Data collection was conducted through a 

secure online survey platform, ensuring anonymity and 

reducing response bias. 

2.3. Data analysis 

Data analysis was conducted using a hybrid approach 

combining traditional statistical preprocessing and advanced 

machine learning techniques. Initially, data were screened 

for missing values, outliers, and normality assumptions. 

Missing data were handled using multiple imputation, while 

outliers were assessed through Mahalanobis distance and 

winsorized where necessary. Feature scaling was performed 

using standardization (z-scores) to ensure comparability 

across variables. The dataset was then partitioned into 

training (70%) and testing (30%) subsets using stratified 

sampling to preserve the distribution of social anxiety 

severity levels. Several machine learning algorithms were 

implemented, including Random Forest, Support Vector 

Machine (SVM) with radial basis kernel, and Extreme 

Gradient Boosting (XGBoost), to predict social anxiety 

scores. Model performance was evaluated using cross-

validation (5-fold) and assessed based on metrics including 

R², root mean square error (RMSE), and mean absolute error 

(MAE). Hyperparameter tuning was conducted using grid 

search optimization. To enhance interpretability, Shapley 

Additive Explanations (SHAP) were applied to determine 

the relative importance and interaction effects of predictors, 

particularly examining how intolerance of uncertainty, self-

focused attention, safety behaviors, and fear of evaluation 

jointly contributed to social anxiety prediction. All analyses 

were conducted using Python (version 3.10) with libraries 

including Scikit-learn, XGBoost, and SHAP, ensuring 

reproducibility and robustness of findings. 

3. Findings and Results 

The final sample consisted of 412 participants. The mean 

age of the participants was 24.37 years (SD = 4.82), ranging 

from 18 to 35 years. In terms of gender distribution, 218 

participants (52.91%) identified as female, 186 (45.15%) as 

male, and 8 (1.94%) as non-binary or preferred not to 

disclose. Regarding educational status, 271 participants 

(65.78%) were undergraduate students, 96 (23.30%) were 

graduate students, and 45 (10.92%) were employed 

individuals not currently enrolled in academic programs. 

Socioeconomic status, assessed through self-report, 

indicated that 124 participants (30.10%) reported low 

income, 198 (48.06%) reported average income, and 90 

(21.84%) reported high income levels. The majority of 

participants (78.64%) were single, while 21.36% reported 

being in a committed relationship. The overall mean score 

for social anxiety (SIAS) in the sample was 36.58 (SD = 

11.27), indicating moderate levels of social anxiety across 

the sample. 
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Table 1 

Descriptive Statistics and Correlations Among Study Variables 

Variable Mean SD 1 2 3 4 5 

1. Social Anxiety 36.58 11.27 1     

2. Intolerance of Uncertainty 28.91 7.84 0.61** 1    

3. Self-Focused Attention 31.47 6.92 0.54** 0.49** 1   

4. Safety Behaviors 42.36 9.15 0.66** 0.58** 0.52** 1  

5. Fear of Evaluation 27.84 8.03 0.72** 0.63** 0.57** 0.69** 1 

 

Table 1 presents the descriptive statistics and Pearson 

correlation coefficients among the primary study variables. 

As shown, all predictor variables demonstrated moderate to 

strong positive correlations with social anxiety. Fear of 

evaluation exhibited the strongest correlation with social 

anxiety (r = 0.72, p < .01), followed by safety behaviors (r = 

0.66, p < .01), intolerance of uncertainty (r = 0.61, p < .01), 

and self-focused attention (r = 0.54, p < .01). Additionally, 

the intercorrelations among predictors were statistically 

significant, indicating potential multicollinearity; however, 

subsequent variance inflation factor (VIF) analyses 

confirmed that all values remained below the critical 

threshold of 5, supporting the suitability of these variables 

for inclusion in machine learning models. The distribution 

of variables approximated normality following 

preprocessing procedures. 

Table 2 

Performance Metrics of Machine Learning Models for Predicting Social Anxiety 

Model R² RMSE MAE 

Random Forest 0.68 6.12 4.85 

Support Vector Machine 0.64 6.58 5.11 

XGBoost 0.74 5.47 4.29 

 

Table 2 summarizes the predictive performance of the 

three machine learning models. Among the tested 

algorithms, XGBoost demonstrated the highest predictive 

accuracy, accounting for 74% of the variance in social 

anxiety scores (R² = 0.74), with the lowest RMSE (5.47) and 

MAE (4.29). The Random Forest model also showed strong 

performance (R² = 0.68), whereas the Support Vector 

Machine exhibited comparatively lower predictive accuracy 

(R² = 0.64). These results indicate that ensemble-based 

gradient boosting methods outperform other models in 

capturing complex nonlinear relationships among 

psychological predictors. 

Table 3 

Feature Importance Based on XGBoost Model 

Predictor Importance Score 

Fear of Evaluation 0.34 

Safety Behaviors 0.27 

Intolerance of Uncertainty 0.21 

Self-Focused Attention 0.18 

 

Table 3 presents the relative importance of predictors 

derived from the XGBoost model. Fear of evaluation 

emerged as the most influential predictor (importance = 

0.34), followed by safety behaviors (0.27), intolerance of 

uncertainty (0.21), and self-focused attention (0.18). These 

findings suggest that cognitive-affective concerns related to 

negative social judgment play a central role in determining 

social anxiety severity, with behavioral avoidance strategies 

and uncertainty-related cognition also contributing 

substantially. 
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Table 4 

SHAP Interaction Effects Among Key Predictors 

Interaction Pair SHAP Interaction Value 

Fear of Evaluation × Safety Behaviors 0.19 

Intolerance of Uncertainty × Self-Focused Attention 0.15 

Safety Behaviors × Self-Focused Attention 0.13 

Fear of Evaluation × Intolerance of Uncertainty 0.17 

 

Table 4 illustrates the interaction effects among 

predictors based on SHAP values. The strongest interaction 

was observed between fear of evaluation and safety 

behaviors (0.19), indicating that individuals with high fear 

of evaluation who also engage frequently in safety behaviors 

exhibit disproportionately higher levels of social anxiety. 

Similarly, intolerance of uncertainty and self-focused 

attention showed a notable interaction effect (0.15), 

suggesting a synergistic cognitive mechanism wherein 

heightened internal monitoring amplifies uncertainty-related 

distress. 

Figure 1 

SHAP Summary Plot of Predictor Contributions to Social Anxiety 

 

The SHAP summary plot demonstrates the distribution 

and magnitude of each predictor’s contribution to social 

anxiety predictions across all participants. Fear of evaluation 

consistently exhibited the highest impact, with higher values 

strongly associated with increased predicted social anxiety 

scores. Safety behaviors and intolerance of uncertainty also 

showed substantial contributions, particularly in higher 

ranges of the variables. Self-focused attention displayed a 

more moderate but still meaningful influence, with its effects 

becoming more pronounced in interaction with other 

predictors. The figure further illustrates the nonlinear and 

interaction-based structure of the predictive model, 

highlighting the advantage of machine learning approaches 

in capturing complex psychological dynamics beyond linear 

assumptions. 

4. Discussion 

The present study aimed to develop an AI-based 

predictive model of social anxiety severity by examining the 

interactive roles of intolerance of uncertainty, self-focused 

attention, safety behaviors, and fear of evaluation. The 

findings demonstrated that all four predictors were 

significantly and positively associated with social anxiety, 

with fear of evaluation emerging as the most influential 

variable, followed by safety behaviors, intolerance of 

uncertainty, and self-focused attention. Furthermore, the 

machine learning analysis revealed that the XGBoost model 

provided the highest predictive accuracy, explaining a 

substantial proportion of variance in social anxiety scores. 

Importantly, interaction analyses using SHAP values 

indicated that combinations of cognitive and behavioral 

https://portal.issn.org/resource/ISSN/3041-8518
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variables—particularly fear of evaluation with safety 

behaviors, and intolerance of uncertainty with self-focused 

attention—exerted synergistic effects on social anxiety 

severity. 

The strong predictive role of fear of evaluation is 

consistent with established cognitive-behavioral models, 

which conceptualize it as the central mechanism underlying 

social anxiety. Individuals who anticipate negative judgment 

from others are more likely to engage in maladaptive 

cognitive processing, including attentional biases and 

interpretive distortions, which intensify anxiety responses 

(Bui & Moscovitch, 2024; Grant et al., 2021). The present 

findings extend this literature by demonstrating that fear of 

evaluation not only directly predicts social anxiety but also 

interacts dynamically with behavioral strategies such as 

safety behaviors. This interaction suggests that individuals 

with heightened evaluative fears may increasingly rely on 

safety behaviors to manage perceived threats, thereby 

reinforcing anxiety over time. This interpretation aligns with 

previous evidence indicating that safety behaviors, although 

intended to reduce anxiety, paradoxically maintain and 

exacerbate social fears by preventing corrective learning 

(Reilly et al., 2021; Schenkel et al., 2021). 

The significant contribution of safety behaviors as a 

predictor further underscores their central role in the 

maintenance of social anxiety. The results indicate that 

individuals who frequently engage in avoidance or 

protective strategies exhibit higher levels of anxiety, 

particularly when such behaviors co-occur with elevated fear 

of evaluation. This finding is consistent with theoretical 

accounts emphasizing the role of avoidance learning in 

anxiety disorders, whereby individuals fail to update threat-

related beliefs results in a reliance on safety strategies 

(Wong et al., 2023). Moreover, the observed interaction 

between safety behaviors and other cognitive variables 

supports recent research suggesting that the impact of these 

behaviors is context-dependent and influenced by 

underlying cognitive vulnerabilities (Church et al., 2022; 

Jessup et al., 2022). Thus, the present study highlights the 

importance of considering both behavioral and cognitive 

factors in a unified framework when examining social 

anxiety. 

Intolerance of uncertainty also emerged as a significant 

predictor, both independently and in interaction with other 

variables. The findings suggest that individuals who struggle 

to tolerate ambiguity are more likely to perceive social 

situations as threatening, leading to increased anxiety. This 

is consistent with prior research demonstrating that 

intolerance of uncertainty contributes to maladaptive 

interpretations of ambiguous stimuli and heightened 

anticipatory anxiety (Moloodi et al., 2021; Morriss et al., 

2022). Notably, the interaction between intolerance of 

uncertainty and self-focused attention indicates that the 

combination of cognitive rigidity and heightened internal 

monitoring may amplify anxiety responses. Individuals high 

in both constructs may become trapped in a cycle of internal 

evaluation and uncertainty-driven worry, thereby 

intensifying social fears. This interpretation is supported by 

studies showing that intolerance of uncertainty is linked to 

negative interpretations of social events and increased 

sensitivity to evaluative threat (Nishikawa et al., 2022; 

Spiroiu & Maranzan, 2025). 

Self-focused attention, while exhibiting a comparatively 

lower individual contribution, played a meaningful role in 

the overall predictive model, particularly through its 

interactions with other variables. The findings suggest that 

excessive inward attention may exacerbate the effects of 

intolerance of uncertainty and safety behaviors, thereby 

contributing to social anxiety. This aligns with cognitive 

models proposing that self-focused attention disrupts 

external information processing and reinforces negative self-

perceptions (White & Cheung, 2021). When individuals 

focus excessively on their internal states, they may become 

more sensitive to perceived social threats and less capable of 

accurately interpreting social cues. This inward attentional 

bias, particularly in uncertain or evaluative contexts, may 

therefore serve as a critical mechanism linking cognitive 

vulnerabilities to anxiety outcomes. 

The superior performance of the XGBoost model 

highlights the value of machine learning approaches in 

psychological research. Unlike traditional statistical 

methods, which mostly assume linear relationships, machine 

learning algorithms can capture complex, nonlinear 

interactions among variables. The high predictive accuracy 

observed in this study suggests that social anxiety is best 

understood as the product of dynamic interactions among 

multiple cognitive and behavioral factors. This is consistent 

with recent research advocating for the use of advanced 

analytical techniques to model psychological phenomena, 

particularly in contexts characterized by high dimensionality 

and interdependence among predictors (Hudson et al., 2022; 

Zhou et al., 2022). Furthermore, the use of SHAP analysis 

allowed for the identification of both main effects and 

interaction effects, providing a more nuanced understanding 

of the mechanisms underlying social anxiety. 

https://portal.issn.org/resource/ISSN/3041-8518
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The broader context of uncertainty, particularly in light of 

recent global events such as the COVID-19 pandemic, 

provides an important backdrop for interpreting these 

findings. Elevated levels of uncertainty during this period 

have been associated with increased anxiety, fear, and 

reliance on maladaptive coping strategies (Akan, 2024; 

Andreatta et al., 2023). The present results support this 

perspective by demonstrating the central role of intolerance 

of uncertainty in predicting social anxiety. Additionally, 

previous studies have shown that uncertainty-related distress 

is linked to a range of psychological outcomes, including 

loneliness, depression, and health anxiety, further 

highlighting its transdiagnostic significance (Gu et al., 2021; 

Shabani et al., 2022). The interaction effects observed in this 

study suggest that the impact of uncertainty is amplified 

when combined with other cognitive and behavioral 

vulnerabilities, emphasizing the need for integrative models 

of anxiety. 

The findings also contribute to the growing literature on 

the role of cognitive-emotional processes in anxiety 

disorders. For instance, the mediating role of intolerance of 

uncertainty in the relationship between perceived unsafety 

and psychological distress has been well documented 

(Assaf, 2025; Bulut, 2022). Similarly, fear of evaluation has 

been shown to mediate the relationship between cognitive 

biases and social anxiety subtypes (Spiroiu & Maranzan, 

2025). By incorporating these variables into a single 

predictive model, the present study provides a 

comprehensive framework for understanding how multiple 

mechanisms interact to influence social anxiety. This 

integrative approach is particularly valuable for informing 

intervention strategies, as it highlights multiple potential 

targets for treatment. 

From a clinical perspective, the results have important 

implications for the assessment and treatment of social 

anxiety. The identification of fear of evaluation and safety 

behaviors as key predictors suggests that interventions 

targeting these constructs may be particularly effective. For 

example, cognitive-behavioral therapy techniques such as 

cognitive restructuring and exposure therapy can be used to 

challenge maladaptive beliefs and reduce reliance on safety 

behaviors (Craske et al., 2022; White & Cheung, 2021). 

Additionally, interventions aimed at increasing tolerance of 

uncertainty, such as acceptance-based approaches, may help 

individuals develop more adaptive responses to ambiguous 

social situations. The use of machine learning models in 

clinical settings may also facilitate personalized treatment 

planning by identifying individual risk profiles and tailoring 

interventions accordingly. 

5. Conclusion 

Overall, the present study provides a comprehensive and 

integrative analysis of the cognitive and behavioral 

mechanisms underlying social anxiety, highlighting the 

value of machine learning approaches in advancing 

psychological research and practice. 

6. Limitations & Suggestions 

Despite its contributions, the present study is not without 

limitations. The cross-sectional design limits the ability to 

draw causal inferences regarding the relationships among 

variables. Although machine learning models can identify 

patterns and associations, they do not establish temporal 

precedence or causality. Additionally, the reliance on self-

report measures may introduce response biases, such as 

social desirability or recall bias, which could affect the 

accuracy of the data. The sample, while diverse in terms of 

demographic characteristics, was limited to young adults in 

Canada, which may limit the generalizability of the findings 

to other populations or cultural contexts. Furthermore, 

although multiple machine learning algorithms were 

employed, the study did not include deep learning models, 

which may capture even more complex patterns in the data. 

Future research should adopt longitudinal designs to 

examine the temporal dynamics of the relationships among 

intolerance of uncertainty, self-focused attention, safety 

behaviors, and fear of evaluation. Such designs would allow 

for the investigation of causal pathways and the 

identification of potential mediators and moderators over 

time. Additionally, future studies could incorporate 

multimodal data sources, including behavioral observations, 

physiological measures, and ecological momentary 

assessments, to provide a more comprehensive 

understanding of social anxiety. The integration of deep 

learning techniques and larger, more diverse datasets may 

further enhance predictive accuracy and generalizability. 

Finally, cross-cultural research is needed to explore how 

cultural factors influence the expression and predictors of 

social anxiety. 

In practical terms, the findings underscore the importance 

of early identification and intervention for individuals at risk 

of social anxiety. Screening tools that incorporate key 

predictors identified in this study may help clinicians 

identify high-risk individuals and implement targeted 
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interventions. Educational and workplace settings may also 

benefit from programs designed to reduce fear of evaluation 

and promote adaptive coping strategies in social situations. 

Moreover, digital mental health interventions, including AI-

based assessment tools, hold promise for increasing 

accessibility and scalability of evidence-based treatments. 

By leveraging advances in artificial intelligence, it may be 

possible to develop personalized, data-driven approaches to 

the prevention and treatment of social anxiety. 

Acknowledgments 

We would like to express our appreciation and gratitude 

to all those who cooperated in carrying out this study. 

Declaration of Interest 

The authors of this article declared no conflict of interest. 

Ethical Considerations 

The study protocol adhered to the principles outlined in 

the Helsinki Declaration, which provides guidelines for 

ethical research involving human participants.  

Transparency of Data 

In accordance with the principles of transparency and 

open research, we declare that all data and materials used in 

this study are available upon request. 

Funding 

This research was carried out independently with 

personal funding and without the financial support of any 

governmental or private institution or organization. 

Authors’ Contributions 

All authors equally contributed in this article. 

Declaration 

In order to correct and improve the academic writing of 

our paper, we have used the language model ChatGPT. 

 

References 

Akan, Ş. (2024). Anxiety During the COVID-19 Pandemic: 

Prevalence, Effects and Predisposing Factors. Psikiyatride 

Guncel Yaklasimlar - Current Approaches in Psychiatry, 

16(1), 111-125. https://doi.org/10.18863/pgy.1263730  

Andreatta, M., Jongerling, J., & Wieser, M. J. (2023). Context-

Dependent Responses to the Spread of COVID-19 Among 

National and International Students During the First 

Lockdown: An Online Survey. Disaster Medicine and Public 

Health Preparedness, 17. 

https://doi.org/10.1017/dmp.2023.118  

Assaf, M. (2025). Mediating Effect of Intolerance of Uncertainty 

Between Feeling of Unsafety and Depression/Well-Being 

Among a Sample of Lebanese Adults. Archives of Public 

Health, 83(1). https://doi.org/10.1186/s13690-025-01551-1  

Bui, V., & Moscovitch, D. A. (2024). Predictors of Excessive 

Reassurance Seeking in Social Anxiety. Cognitive therapy 

and research, 48(2), 292-302. https://doi.org/10.1007/s10608-

024-10473-1  

Bulut, M. B. (2022). Relationship Between COVID-19 Anxiety and 

Fear of Death: The Mediating Role of Intolerance of 

Uncertainty Among a Turkish Sample. Current Psychology, 

42(10), 8441-8450. https://doi.org/10.1007/s12144-022-

03281-x  

Chigwedere, C., & Moran, J. (2022). Further Development of the 

Intolerance of Uncertainty Model of GAD: A Case Series. The 

Cognitive Behaviour Therapist, 15. 

https://doi.org/10.1017/s1754470x21000374  

Church, L., Bounoua, N., Rodriguez, S. N., Bredemeier, K., & 

Spielberg, J. M. (2022). Longitudinal Relationships Between 

COVID-19 Preventative Behaviors and Perceived 

Vulnerability to Disease. Journal of anxiety disorders, 88, 

102561. https://doi.org/10.1016/j.janxdis.2022.102561  

Craske, M. G., Treanor, M., Zbozinek, T. D., & Vervliet, B. (2022). 

Optimizing Exposure Therapy With an Inhibitory Retrieval 

Approach and the OptEx Nexus. Behaviour Research and 

Therapy, 152, 104069. 

https://doi.org/10.1016/j.brat.2022.104069  

Grant, D. M., Nagel, K. M., & Deros, D. E. (2021). Evaluating the 

Influence of Cognitive Mechanisms on Fear Expectancies: A 

Commentary on Hilleke Et Al. (2021). Clinical Psychology 

Science and Practice, 28(2), 161-163. 

https://doi.org/10.1037/cps0000017  

Gu, S., Zheng-ming, H. E., Sun, L., Jiang, Y., Xu, M., Feng, G., 

Ma, X., Wang, F., & Huang, J. H. (2021). Effects of 

Coronavirus-19 Induced Loneliness on Mental Health: Sleep 

Quality and Intolerance for Uncertainty as Mediators. 

Frontiers in Psychiatry, 12. 

https://doi.org/10.3389/fpsyt.2021.738003  

Han, L., Bai, H., Lun, B., Li, Y., Wang, Y., & Ni, Q. (2022). The 

Prevalence of Fear of Childbirth and Its Association With 

Intolerance of Uncertainty and Coping Styles Among 

Pregnant Chinese Women During the COVID-19 Pandemic. 

Frontiers in Psychiatry, 13. 

https://doi.org/10.3389/fpsyt.2022.935760  

Hudson, K., Fenley, A. R., Pincus, D. B., & Leyfer, O. (2022). 

Intensive Cognitive-Behavioral Therapy for Anxiety 

Disorders in Adolescents: A Case Study. Clinical Case 

Studies, 22(2), 99-119. 

https://doi.org/10.1177/15346501221113523  

Jessup, S. C., Knowles, K. A., & Olatunji, B. O. (2022). Linking 

the Estimation of Threat and COVID-19 Fear and Safety 

Behavior Use: Does Intolerance of Uncertainty Matter? 

International Journal of Cognitive Therapy, 15(4), 479-491. 

https://doi.org/10.1007/s41811-022-00148-8  

Mestre‐Bach, G., & Potenza, M. N. (2023). Cyberchondria: A 

Growing Concern During the COVID-19 Pandemic and a 

Possible Addictive Disorder? Current Addiction Reports, 

10(1), 77-96. https://doi.org/10.1007/s40429-022-00462-3  

Meulders, A., Vlaeyen, J. W., Evers, A. W., Köke, A., Smeets, R., 

Zundert, J. H. V., Verbunt, J. M., & Ryckeghem, D. V. (2021). 

https://portal.issn.org/resource/ISSN/3041-8518
https://doi.org/10.18863/pgy.1263730
https://doi.org/10.1017/dmp.2023.118
https://doi.org/10.1186/s13690-025-01551-1
https://doi.org/10.1007/s10608-024-10473-1
https://doi.org/10.1007/s10608-024-10473-1
https://doi.org/10.1007/s12144-022-03281-x
https://doi.org/10.1007/s12144-022-03281-x
https://doi.org/10.1017/s1754470x21000374
https://doi.org/10.1016/j.janxdis.2022.102561
https://doi.org/10.1016/j.brat.2022.104069
https://doi.org/10.1037/cps0000017
https://doi.org/10.3389/fpsyt.2021.738003
https://doi.org/10.3389/fpsyt.2022.935760
https://doi.org/10.1177/15346501221113523
https://doi.org/10.1007/s41811-022-00148-8
https://doi.org/10.1007/s40429-022-00462-3


 Shanahan et al.                                                                                           Journal of Assessment and Research in Applied Counselling 8:2(2026) 1-10 

 

 10 
E-ISSN: 3041-8518 
 

Chronic Primary Pain in the COVID-19 Pandemic: How 

Uncertainty and Stress Impact on Functioning and Suffering. 

Pain, 163(4), 604-609. 

https://doi.org/10.1097/j.pain.0000000000002428  

Moloodi, R., Mohebban, F., Taremian, F., & Poursharifi, H. (2021). 

Evaluation of Hierarchical Model of Trait and Disorder- 

Specific Intolerance of Uncertainty in Anxiety Disorder 

Symptoms. https://doi.org/10.21203/rs.3.rs-418012/v1  

Morriss, J., Abend, R., Zika, O., Bradford, D. E., & Mertens, G. 

(2022). Neural and Psychophysiological Markers of 

Intolerance of Uncertainty. 

https://doi.org/10.31234/osf.io/kpbn2  

Nishikawa, Y., Fracalanza, K., Rector, N. A., & Laposa, J. M. 

(2022). Social Anxiety and Negative Interpretations of 

Positive Social Events: What Role Does Intolerance of 

Uncertainty Play? Journal of Clinical Psychology, 78(12), 

2513-2524. https://doi.org/10.1002/jclp.23363  

Reilly, E. E., Bohrer, B. K., Sullivan, D. J., Essayli, J. H., Farrell, 

N. R., Brown, T. A., Gorrell, S., Anderson, L. M., Cooper, M., 

Schreyer, C. C., Olesnycky, O. S., Peros, O., & Schaumberg, 

K. (2021). Registered Report: Initial Development and 

Validation of the Eating Disorders Safety Behavior Scale. 

International Journal of Eating Disorders, 54(4), 660-667. 

https://doi.org/10.1002/eat.23479  

Schenkel, S. K., Jungmann, S. M., Gropalis, M., & Witthöft, M. 

(2021). Conceptualizations of Cyberchondria and Relations to 

the Anxiety Spectrum: Systematic Review and Meta-

Analysis. Journal of medical Internet research, 23(11), 

e27835. https://doi.org/10.2196/27835  

Shabani, M. J., Mohsenabadi, H., Gharraee, B., Shayanfar, F., 

Corcoran, V., & McKay, D. (2022). Psychological Correlates 

of Health Anxiety in Response to the Coronavirus (COVID-

19) Pandemic: A Cross-Sectional Online Study in Iran. 

International Journal of Cognitive Therapy, 16(1), 103-122. 

https://doi.org/10.1007/s41811-022-00152-y  

Spiroiu, F. I., & Maranzan, K. A. (2025). Cognitive‐Emotional 

Impact of Negative Interpretations of Ambiguous Social 

Information and Fear of Negative Evaluation on the 

Association Between Intolerance of Uncertainty and Social 

Anxiety Subtypes: A Cross‐Sectional Mediation Analysis. 

Scandinavian journal of psychology. 

https://doi.org/10.1111/sjop.13115  

Uzun, K., Ünlü, S., & Arslan, G. (2025). Does Intolerance of 

Uncertainty Influence Social Anxiety Through Rumination? 

A Mediation Model in Emerging Adults. Behavioral Sciences, 

15(5), 687. https://doi.org/10.3390/bs15050687  

White, K. S., & Cheung, V. (2021). Cognitive Behavioral Therapy 

for Anxiety Disorders. 33-65. 

https://doi.org/10.1037/0000219-002  

Wong, A. H., Aslanidou, A., Malbec, M., Pittig, A., Wieser, M. J., 

& Andreatta, M. (2023). A Systematic Review of the Inter-

Individual Differences in Avoidance Learning. 

https://doi.org/10.31234/osf.io/2xbwd  

Wu, X., Nazari, N., & Griffiths, M. D. (2021). Using Fear and 

Anxiety Related to COVID-19 to Predict Cyberchondria: 

Cross-Sectional Survey Study. Journal of medical Internet 

research, 23(6), e26285. https://doi.org/10.2196/26285  

Zhou, T., Bao, Y., Guo, D., Bai, Y., Wang, R., Cao, X., Li, H., & 

Hua, Y. (2022). Intolerance of Uncertainty and Future Career 

Anxiety Among Chinese Undergraduate Students During 

COVID-19 Period: Fear of COVID-19 and Depression as 

Mediators. Frontiers in Public Health, 10. 

https://doi.org/10.3389/fpubh.2022.1015446  

 

https://portal.issn.org/resource/ISSN/3041-8518
https://doi.org/10.1097/j.pain.0000000000002428
https://doi.org/10.21203/rs.3.rs-418012/v1
https://doi.org/10.31234/osf.io/kpbn2
https://doi.org/10.1002/jclp.23363
https://doi.org/10.1002/eat.23479
https://doi.org/10.2196/27835
https://doi.org/10.1007/s41811-022-00152-y
https://doi.org/10.1111/sjop.13115
https://doi.org/10.3390/bs15050687
https://doi.org/10.1037/0000219-002
https://doi.org/10.31234/osf.io/2xbwd
https://doi.org/10.2196/26285
https://doi.org/10.3389/fpubh.2022.1015446

