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ABSTRACT 
Background: Outcome probability bias in the context of social anxiety is 
the tendency to overestimate the likelihood of negative evaluation and 
contributes to the etiology and maintenance of symptoms. Research shows 
that reductions in outcome probability bias may be key for therapeutic 
improvement, yet it has historically only been measured as a unitary construct. 
Assessments have nearly exclusively involved self-report questionnaires 
consisting of verbal descriptions of social situations. The recently developed 
Outcome Probability Task uses pictures of social situations to assess outcome 
probability bias. An exploratory factor analysis previously suggested three 
factors: Performance situations, social gatherings, and probable judgment 
based on facial expressions. These factors may reflect the dimensionality of 
outcome probability bias, with potential to enhance assessment and treatment 
practices. The goal of this research was to evaluate the stability of a three-
factor structure and compare it to alternative models within a new sample. 
 

Methods: Participants (N = 283; Mage = 21.06, SD = 6.08) were predominantly 
students, who reported diverse sociodemographic identities and psychological 
characteristics. They completed the ePrime-administered Outcome Probability 
Task, which prompts respondents to imagine they are about to encounter the 
social situation shown, and rate the likelihood of being negatively judged. 
 

Results: Fit indices and factor loadings from confirmatory factor analyses 
indicated that the hypothesized three-factor model is superior to the alternative 
models tested. Fit metrics were as follows: χ2/df = 2.34, (p < .001); Comparative 
Fit Index = 0.92; Tucker-Lewis Index = 0.91; Root Mean Square Error of 
Approximation = 0.07 (p < .001); Standardized Root Mean Squared Residual 
= 0.06. Factor loading estimates were acceptable (  0.7) and ranged from 
0.59 to 0.89 (p < .001). Covariance estimates between factors ranged from 
0.55 to 0.73 (p < .001). 
 

Conclusions: The Outcome Probability Task can examine subtypes of probability 
bias that may reflect differential anticipatory social fears. Findings provide 
additional support that the Outcome Probability Task is a tool that can be used 
to engage in the multi-method assessment of social outcome probability 
bias subtypes which could facilitate tailored treatment approaches. 
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Examining Types of Social Probability 
Bias: Confirmatory Factor Analysis of 
the Outcome Probability Task 
Probability bias, defined as the tendency to 
overestimate the likelihood of negative events, has 
long been recognized as a core cognitive feature 
of anxiety disorders1. In social anxiety disorder, this 
manifests as social outcome probability bias
overestimating the likelihood of being negatively 
evaluated in social situations2-8. This bias is theorized to 
stem from a core fear of negative judgment and plays 
a critical role in maintaining social anxiety by fueling 
anticipatory anxiety and behavioral avoidance8,9. 
Importantly, reductions in outcome probability bias 
have been identified as a key mechanism of symptom 
improvement in cognitive-behavioral therapy for 
social anxiety disorder10,11, underscoring the need 
for valid and sensitive methods of assessing this 
construct. 
 
Historically, assessments of outcome probability 
bias have relied on self-report questionnaires that 
require participants to estimate the likelihood of 
various feared outcomes12,13. While useful, these 
instruments are subject to limitations, including 
susceptibility to social desirability effects, 
retrospective recall biases, and variability in reading 
comprehension14-16. As an alternative to self-report 
formats, Draheim and Anderson17 introduced the 
Outcome Probability Task (OPT), an imagery-based 
assessment that presents individuals with pictures 
of social situations and asks them to estimate the 
likelihood of negative evaluation if they were about 
to encounter the situation. The task was initially 
developed to facilitate multi-method assessment of 
outcome probability bias and improve ecological 
validity by leveraging mental imagery17. This approach 
is consistent with the goals of the Research Domain 
Criteria (RDoC) initiative, which encourages 
dimensional, transdiagnostic, and multi-method 
approaches to understanding mental health18,19. 
 
The OPT includes images viewed from first-person (i.e., 
actor) and third-person (i.e., observer) perspectives, 

which capitalizes on the role of mental imagery in 
evoking emotional and physiological responses20,21. 
This approach is particularly relevant for assessing 
mechanisms of social anxiety because research 
indicates that people with the disorder imagine 
social situations from an observer perspective, which 
is shaped by negative self-images and expectations 
of social threat22. Seeing oneself from an observer 
perspective has been shown to increase anxiety before 
social events23 and to contribute to expectations of 
negative evaluation and avoidant behavior8,24.  
 
Initial validation of the OPT in a diverse undergraduate 
sample (N = 148; Mage = 20.61) demonstrated 
excellent internal consistency (α = 0.95-0.96) and 
strong convergent validity with a standard self-
report measure of social outcome probability bias17. 
Moreover, participants with elevated levels of social 
anxiety (n = 62) based on the Liebowitz Social 
Anxiety Self-Report Scale25 reported higher levels 
of outcome probability bias on the OPT than those 
who endorsed lower levels of social anxiety (n = 86). 
These findings support the OPT s promise as an 
ecologically valid and theoretically grounded measure 
of social outcome probability bias. 
 
A surprising finding from initial research validating 
the OPT was an exploratory factor analysis that 
revealed a potential three-factor structure consisting 
of the following factors: (1) Performance Situations, 
(2) Social Gatherings, and (3) Probable Judgment 
based on facial expressions26. In contrast, factor 
analysis of the widely used Outcome Probability 
Questionnaire revealed a single-factor structure27, 
and outcome probability bias has historically been 
conceptualized as a unitary construct. These 
contradictory findings could simply be the result of 
methodological differences between the two 
measures. Alternatively, the increased diversity of 
stimuli in the OPT could have revealed that distinct 
types of social contexts may differentially elicit 
outcome probability bias, which is consistent with 
research showing that the severity of specific social 
fears ranges based on the severity of social anxiety 
disorder and individual variation28,29. Therefore, it 
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may also be important to consider specific levels of 
outcome probability bias in anticipation of a range of 
feared social situations. Such specificity is relevant 
for cognitive-behavioral case conceptualization and 
treatment planning30. To confirm the latent structure 
of the OPT and evaluate its dimensionality in a theory-
informed manner, a confirmatory factor analysis 
(CFA) is warranted.  
 

The hypothesized model examined a three-factor 
model identified by an exploratory factor analysis26. 
Specifically, it was expected that probability estimates 
for the 36 trials would uniquely load onto three latent 
factors (i.e., Performance Situation, Social Gathering, 
Probable Judgment). 
 

One alternative two-factor model examined factors 
based on the perspective of the images (i.e., first-
person or third-person perspective). This model was 
tested because of theories proposing that symptoms 
of social anxiety are exacerbated by the tendency to 
view social situations from an observer perspective8, 
which is supported by empirical studies23,24. 
 

A second alternative bifactor model examined the 
three factors from the hypothesized model (i.e., 
Performance Situation, Social Gathering, Probable 
Judgment) and an orthogonal (i.e., unrelated), overall 
factor of outcome probability bias. If the bifactor 
model shows the best fit, that would indicate that the 
three latent factors or levels of bias in anticipation 
of specific social situations would be statistically 
unrelated to general levels of bias. 
 

Additionally, regression analyses comparing factors 
identified in CFA analyses and scores from the unitary 
OPQ may be used to clarify the predictive value of 
a subtype approach to measurement of probability 
bias. 
 

Methods 
 

PROCEDURE 
This project took place in-person at a metropolitan 
university in the southern U.S. on the unceded, 
ancestral lands of the Mvskoke (Creek) Nation, the 

traditional stewards of what is now called Atlanta. 
The project was approved by the Georgia State 
University Institutional Review Board. Data collection 
took place from August 2021 to April 2024. Flyers 
were posted around the university and on social 
media, and the study was listed on SONA, a research 
platform for students enrolled in psychology courses. 
Prospective participants were informed that the 
study was about cognitive processes in social 
situations. Inclusion criteria required participants to 
be over 18 years-old and fluent in English. Individuals 
who participated for cash (n = 20) compensation 
received $20 or $40, depending on the level of 
funding at the time of the study session. Participants 
first completed the informed consent process. 
Researchers then guided participants through 
instructions for the OPT and watched them practice 
before the participants began the task. After the 
OPT, participants completed self-report measures of 
psychological symptoms followed by a demographics 
questionnaire on a computer. Breaks were offered 
between tasks. Upon the study's completion, credit 
or compensation was granted, and participants were 
offered a list of mental health resources in the area.  
 
PARTICIPANTS 
Participants (N = 283) were (with one exception) 
students recruited from Georgia State University 
who participated for cash or to earn course credit. 
A portion of participants (n = 257) reported an 
average age of 21.06 (SD = 6.08), ranging from 18 to 
73. Age for the remainder of the participants could not 
be determined because the original demographics 
questionnaire asked for date of birth rather than age 
and many individuals listed the date of participation. 
Participants mostly self-identified as Cisgender 
Woman  (62.3%) and Black or African American  
(46.6%). Based on questions about sexual orientation 
and gender, 28.0% and 3.0% of the sample reported 
LGBTQIA2s+ identities, respectively. More information 
about participant-reported demographic identities 
can be found in Table 1. 
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Table 1: Participant-Reported Demographic Identities 
 

Gender Identity n % 
Cisgender Man 82 29 
Cisgender Woman 177 62.3 
Transgender Man 2 0.7 
Other 6 2.3 

Race and Ethnicity n % 
Asian 49 17.3 
Black or African American 132 46.6 
Hispanic, Latine, or Spanish 27 9.5 
Middle Eastern of North African 7 2.5 
White 47 16.6 
Multi-Racial 14 4.9 

Sexual Orientation n % 
Asexual 5 1.8 
Bisexual 44 15.5 
Gay 7 2.5 
Straight 193 68.2 
Lesbian 9 3.2 
Pansexual 1 0.4 
Questioning or Unsure 9 3.2 

Relationship Status n % 
Single 202 71.4 
Serious dating or committed relationship 65 23.0 
Civil union, domestic partnership, or equivalent 2 0.7 
Married 6 2.1 
Divorced 4 1.4 

Current Income n % 
Less than $10,000 22 7.8 
$10,001 to $15,000 10 3.5 
$15,001 to $25,000 16 5.7 
$25,001 to $50,000 46 16.3 
$50,001 to $75,000 63 22.3 
$75,001 to $100,000 45 15.9 
$100,001 to $150,000 34 12.0 
More than $150,000 23 8.1 

 

Note. Participants (N = 283) were students at Georgia State University, aside from one individual. Missing values 
include non-responses or a preference not to answer. n = number of sample participants; M = mean; SD = 
standard deviation; % = percentage of sample. 
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MEASURES 
 

Outcome Probability Task 
The OPT is a computerized assessment of outcome 
probability bias during which respondents view a 
series of social and non-social (i.e., control) images17. 

Control images depict unemotional, everyday items 
(e.g., buildings and objects), and social images 
portray situations commonly feared and avoided by 
individuals with social anxiety disorder (e.g., public 
speaking, interviews, parties; see Figure 1).  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Note. The task includes 36 social and 23 non-social stimuli, not pictured. Information about how the images were sourced 
can be read in the original published paper17. 
 

Figure 1: Outcome Probability Task Stimuli 

 
Social images are viewed from either a first-person 
or third-person perspective (see Figure 2). Third-
person perspective trials include a figure that is 
blurred out to conceal sociodemographic information 
(e.g., race, gender, age, etc.), and participants are 
instructed to mentally replace the blurry figure with 
an image of themselves. For each trial, respondents 
imagine they are about to encounter the situation 
depicted and then rate the likelihood (0-100%) that 
they would be embarrassed, humiliated, and/or 
negatively judged. Greater ratings reflect a greater 

likelihood of a negative outcome. The original 
paper reported strong internal consistency for first-
person perspective, third-person perspective, and 
control images (α = 0.94, 0.96 and 0.91, respectively).  
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Note. Participants were instructed to imagine that they would soon experience what is shown in each picture, from either 
a first-person perspective or a third-person perspective. For the third-person perspective images, participants were 
instructed to imagine they were in the place of each blurry figure depicted. This figure was created for the purpose of 
this research and is not directly sourced from the original published paper17. 
 

Figure 2: Examples of First and Third-Person Perspective Images 
 
Based on suggestions in the task development 
papers17,26 some changes to the task were made. 
Because results from a Spearman-Brown prophecy 
formula revealed that trials could be cut while 
retaining good internal consistency, images with 
relatively lower factor loadings compared to other 
images in the original study were removed. This 
reduced the number of social trials from 70 to 36, 
and control trials from 25 to 23. Additionally, the 
previous version allowed respondents to view trial 
images at their own pace; the OPT used in this 
study showed images for three seconds to ensure 
consistency in engagement with task stimuli across 
participants. In the original version, a block of trials 
in which images were shown very quickly in order 
to evaluate the potential role of the availability 
heuristic were not included in the current study, as 
it was not relevant to the research question.  
 

The OPT used in the present study consisted of six 
practice trials (two control images, two first-person 
perspective images, two third-person perspective 
images), 36 social trials (17 first-person perspective 
images; 19 third-person perspective images), and 
23 non-social control trials. Participants viewed 
images for 3000 milliseconds and used a slide bar 
to indicate the likelihood of negative evaluation 
(see Figure 3). The default position of the slide bar 
was 50%. As in the original study, internal consistency 

was good to excellent for first-person perspective, 
third-person perspective, and control trials as 
measured by Cronbach s alpha (α = 0.95, 0.96 and 
0.89 respectively) and by McDonald s omega (  = 
0.95,  0.96 and 0.90, respectively), a recommended 
alternative31. Internal consistency for factors in the 
hypothesized model ranged from good to excellent: 
performance situation trials (α = 0.98;  = 0.98), 
social gathering trials (α = 0.93; = 0.93), and 
probable judgment trials (α = 0.88;  = 0.89). 
 

Psychological Self-Report Questionnaires 
Self-report questionnaires were used to assess 
relations between the OPT and self-reported outcome 
probability bias and social anxiety symptoms and 
to characterize participants  levels of depression, 
anxiety, and stress. 
 

The Outcome Probability Questionnaire (OPQ)27 is 
a 12-item self-report scale used to measure outcome 
probability bias. It instructs respondents to rate how 
likely it is that negative, socially threatening events 

You will fe ) will 
occur during a public speaking situation in the 
following year. Scores range from 0-96 with greater 
scores indicating a greater probability of negative 
outcomes. Excellent internal consistency was observed 
for the OPQ in the current sample (α = 0.91;  = 0.90).  
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Note. ms = milliseconds. After they viewed each picture, participants used the slide bar to rate the likelihood that 
they would be negatively evaluated in the situation depicted. This figure was adapted from the content shown on 
ePrime and does not accurately reflect the font or proportions of OPT components. The figure was created for 
the purpose of this research and is not directly sourced from the original published paper17. 

 

Figure 3: Sequence of an Outcome Probability Task Trial 
 
The Liebowitz Social Anxiety Scale-Self Report (LSAS)32 
is a 48-item self-report scale used to measure fear 
and avoidance regarding social situations. It is 
informed by the clinician-administered version25 which 
consists of items describing social (e.g., meeting 
strangers) and performance situations (e.g., giving a 
speech). Scores range from 0-144, with higher scores 
indicating higher levels of fear and avoidance. In the 
present sample, the LSAS yielded excellent internal 
consistency (α = 0.94;  = 0.94).  
 

The Depression, Anxiety, and Stress Scale (DASS)33 
is a 42-item dimensional self-report instrument used 
to assess symptoms of depression, anxiety, and 
stress experienced in the week prior. The 21-item 
version of the DASS (DASS-21) was included in the 
present study, as research has supported the use of 
the shorter version as a valid and reliable measure 
of the constructs in non-clinical samples34,35. Scores 
range from 0-42, with greater scores indicating greater 

depression, anxiety, and stress. In the present 
sample, internal consistency on the DASS-21 was 
excellent for all items (α = 0.93;  = 0.93) and for 
the depression scale (α = 0.91;  = 0.91), and good 
for anxiety (α = 0.79;  = 0.80) and stress scales (α 
= 0.82;  = 0.82).  
 
Because this sample is largely comprised of individuals 
who identify as Black, LGBTQIA2S+, and/or who 
report varying degrees of financial stability, the norms 
for these measures may not be representative for 
participants in the current study. 
 
DATA ANALYSIS 
Multiple analyses were conducted to describe the 
sample, evaluate the structure of the OPT, and 
compare metrics with those identified by Draheim26. 
OPT data were collected on ePrime and cleaned 
using a Microsoft Excel template that transformed 
data from multiple lines to a single line. Confirmatory 
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factor analyses were conducted in Mplus. REDCap 
was used to collect self-reported data, for which 
descriptive statistics were conducted using IBM 
SPSS Statistics. The sample size needed to be 
adequately powered for a CFA is dependent upon 
a variety of factors (e.g., study design, type of data, 
number of factors and indicators). The current sample 
size (N = 283) exceeded rules of thumb  found in 
the literature (e.g., N > 200) which can be too 
generalizable but are still often relied upon36.  
 

The maximum likelihood estimation method was 
chosen to estimate the model37 parameters in a 
way that increases the probability that data will be 
drawn from the population. Model fit was evaluated 
using several indices, each with proposed values 
for interpreting model fit as adequate: 1) root mean 
square error of approximation (RMSEA)  .08 and 
non-significant; 2) standardized root mean square 
residual (SRMR)  .08; 3) comparative fit index (CFI) 

 0.90, but  0.95 is ideal; 4) Tucker-Lewis index 
(TLI)  0.90, but  0.95 is ideal; and 5) Chi-Square 
statistic with a degrees of freedom ratio  2 or at 
least  3 and non-significant38,39.  
 

The factor structure of the OPT was examined by 
comparing three competing models: (1) a three-
factor model reflecting the EFA-derived structure 

based on content categories of social threat; (2) a 
two-factor model based on the visual perspective 
of imagery (first-person vs. third-person), grounded 
in theory and research on observer perspective in 
SAD; and (3) a bifactor model, in which a general 
outcome probability bias factor is modeled alongside 
the three content-specific factors, allowing 
examination of both general and domain-specific 
variance. Regression analyses were also conducted 
to identify semi-partial correlations among the OPT 
factors and OPQ. 
 

Results 
 

PSYCHOLOGICAL CHARACTERISTICS OF THE 
SAMPLE 
Self-reported psychological characteristics of 
participants can be viewed in Table 2. Self-
reported levels of outcome probability bias were 
somewhat elevated on the OPQ (M = 41.12; SD = 
22.72) and the average score on the LSAS-SR was 
in the clinically relevant range (M = 64.36; SD = 25.7). 
Scores on the DASS-21 results suggested mild levels 
(i.e., 10-13) of depression (M = 12.31; SD = 11.17), 
moderate levels (i.e., 10-14) of anxiety (M = 12.02; 
SD = 9.45), and mild levels (i.e., 15-18) of stress (M 
= 15.77; SD = 9.94).  

 
Table 2: Results of Psychological Self-Report Measures 

 

Psychological Measure M SD n 
Outcome Probability Questionnaire (OPQ)a 41.12 22.72 282 
Liebowitz Social Anxiety Scale (LSAS)b 64.36 25.7 282 
Depression (Depression, Anxiety, and Stress Scale; DASS-21)c 12.31 11.17 282 
Anxiety (DASS-21)c 12.02 9.45 282 
Stress (DASS-21)c 15.77 9.94 282 

 

Note. M = mean; SD = standard deviation; n = number of sample participants. 
a OPQ scores range from 0 to 96, and higher scores indicate greater outcome probability bias.  
b LSAS scores range from 0 to 144, with higher scores indicating greater fear and avoidance 
c DASS-21 scores range from 0 to 42 for the depression, anxiety, and stress subscales, with higher scores indicating 
greater severity of symptoms. 

 
Bivariate correlations were all significant (p < .001), 
and in the expected, positive direction indicating 
relations   between   the   severity   of   maladaptive  

psychological traits (see Table 3). 
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Table 3: Bivariate Correlations Between OPT Factors and Psychological Self-Report Measures 
 

 Total 
OPT 

1 2 3 4 5 6 7 

1. Performance Situation 0.97        
2. Probable Judgment 0.81 0.71       
3. Social Gathering 0.78 0.63 0.55      
4. OPQ 0.63 0.57 0.47 0.62     
5. LSAS 0.63 0.57 0.49 0.58 0.65    
6. Depression 0.40 0.37 0.24 0.41 0.49 0.42   
7. Anxiety 0.44 0.40 0.31 0.47 0.58 0.48 0.63  
8. Stress 0.43 0.39 0.29 0.44 0.57 0.49 0.70 0.69 

 

  Note. All correlations were significant at a level of p < .001 (two-tailed). 

 
DESCRIPTIVE STATISTICS FOR TRIALS ON THE 
OPT 
Item responses ranged from 0-100. The mean of 
social trials was 51.07 (SD = 23.15) and the mean of 
non-social trials was 9.27 (SD = 10.13). Mean scores 
on the factors from the hypothesized 3-factor model 

were: Probable Judgment = 62.68 (SD = 24.53); 
Performance Situation = 54.67 (SD = 26.36); Social 
Gathering = 31.47 (SD = 25.62). As shown in Table 
4, there was considerable variability across trials, 
and several trials demonstrated non-normality. 

 
Table 4: Descriptive Statistics for OPT Items 

 

Item M SD Skew Kurtosis 
PJ1 67.03 32.54 -0.75 -0.70 
PJ2 68.46 31.19 -0.84 -0.17 
PJ3 69.6 31.92 -0.82 -0.58 
PJ4 57.37 31.35 -0.44 -0.91 
PJ5 79.05 29.49 -1.23 0.86 
PJ6 38.42 31.37 0.36 -1.21 
PJ7 58.81 35.50 -0.39 -1.29 
PS1 49.68 31.59 -0.11 -1.19 
PS2 51.04 30.95 0.00 -0.82 
PS3 52.53 32.05 -0.17 -1.06 
PS4 62.76 30.93 -0.52 -0.75 
PS5 62.66 31.71 -0.60 -0.88 
PS6 50.11 32.70 0.00 -1.06 
PS7 61.16 31.64 -0.49 -0.78 
PS8 51.12 32.70 -0.09 -1.08 
PS9 53.48 31.34 -0.15 -1.00 
PS10 59.03 30.20 -0.49 -0.88 
PS11 52.48 31.27 -0.18 -1.08 
PS12 62.3 31.43 -0.40 -0.66 
PS13 53.6 31.19 -0.22 -1.19 
PS14 54.73 30.84 -0.31 -1.05 
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PS15 51.07 30.66 -0.16 -1.01 
PS16 56.28 31.33 -0.30 -1.08 
PS17 38.65 32.74 0.39 -1.11 
PS18 57.23 31.52 -0.37 -1.13 
PS19 62.02 30.84 -0.48 -0.95 
PS20 52.39 31.51 -0.07 -1.13 
PS21 53.83 31.88 -0.24 -1.09 
SG1 30.2 30.92 0.69 -0.87 
SG2 41.64 33.78 0.25 -1.29 
SG3 31.57 32.67 0.69 -0.94 
SG4 33.77 34.10 0.61 -1.07 
SG5 25.29 28.85 0.97 -0.25 
SG6 29.19 29.93 0.81 -0.62 
SG7 30.4 31.15 0.76 -0.75 
SG8 29.75 30.03 0.84 -0.41 

 

Note. PJ = Probable Judgment; PS = Performance Situation; SG = Social Gathering; M = Mean; SD = Standard 
Deviation; SE = Standard Error. Responses ranged from 0-100. To view the scenarios depicted for each trial, 
images can be found in Figure 1. 

 
CONSTRUCT VALIDITY: CONFIRMATORY FACTOR 
ANALYSIS RESULTS 
Comparisons of fit indices for the hypothesized 3-
factor model, alternative bifactor model, and 
alternative 2-factor perspective model can be seen 
in Table 5.   

 
 
 
 

 

Table 5: Fit Indices for Hypothesized and Alternative Models 
 

 Chi-Square 
(df) 

Ratio: Chi-
Square/df 

P-
Value 

CFI TLI SRMR RMSEA (90% CI) 

Acceptable Values:    -  3 or  
 2 (best) NS  0.90  0.90  0.08  0.08 (NS) 

Model 
3-Factor (Hypothesized) 

 
1380.48 

(591) 

 
2.34 

 
<.001 

 
0.92 

 
0.91 

 
0.06 

 
0.07 (.06 - .07) 

Bifactor (Alternative) 1028.37 
(555) 

1.58 <.001 0.95 0.94 0.04 0.06 (.05 - .06) NS 

2-Factor by Perspective 
(Alternative) 

2594.90 
(593) 

4.38 <.001 0.79 0.78 0.083 0.11 (.105 - .113) 

2-Factor by Performance 
Situation Perspective  
(Post-Hoc)* 

620.643 
(188) 

3.3 <.001 0.93 0.92 0.03 0.09 (.08-.10) 

Note. df = Degrees of freedom; CFI = Comparative Fit Index; TLI = Tucker-Lewis Index; SRMR = Standardized Root Mean 
Square Residual; RMSEA = Root Mean Square Error of Approximation; CI = Confidence Intervals. NS = Non-Significant. 
Bolded values are considered acceptable.  
*The post-hoc model cannot be compared to other models tested due to only including trials that depict performance 
situations, versus including all social trials as other models do. 
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The hypothesized 3-factor model yielded acceptable 
values for all fit indices (Table 5), with the exceptions 
of showing significance on the chi-square test and 
the RMSEA estimate. Standardized factor loading 
estimates were all significant (p < .001) and were 
predominantly greater than 0.7, which is generally 
considered an acceptable value. Notably, 3 trials 

within the Probable Judgment factor and 1 trial 
within the Social Gathering factor did not meet this 
recommended factor loading threshold. This suggests 
that the trials may not accurately measure the factors 
specified. Condensed results of the hypothesized 
model are depicted to highlight the latent structure 
of the OPT (see Figure 4).  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Note. Standardized estimates of factor loadings and covariance between factors are shown with standard error in 
parentheses.  
 

Figure 4: Three-Factor Model Diagram 
 
For optimal viewing of the hypothesized model results, 
standardized factor loadings are listed in Table 6. 
 

Covariance estimates between factors were also 
significant (p < .05) for the three-factor model and 
ranged from 0.55 to 0.73 (Table 7). 
 

The alternative bifactor model yielded acceptable 
values for all fit indices (Table 5), with the exception 
of showing significance on the chi-square test. 
Based on fit indices alone, this alternative bifactor 

model appears to better fit the data than the 
hypothesized model. However, as shown in Table 8, 
none of the factor loading estimates were equal to 
or above the recommended threshold of 0.7 for the 
hypothesized factors when an orthogonal Outcome 
Probability Bias factor was specified in the model. 
 

Furthermore, covariance estimates between factors 
were non-significant and quite low for the bifactor 
model, ranging from 0.10 to 0.22 (Table 9). 
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Table 6: Three-Factor Model Standardized Factor Loadings 
 

Probable Judgment BY Estimate SE 
PJ1 0.69 0.03 
PJ2 0.84 0.02 
PJ3 0.81 0.03 
PJ4 0.80 0.03 
PJ5 0.71 0.03 
PJ6 0.59 0.04 
PJ7 0.67 0.04 

Performance Situation BY Estimate SE 
PS1 0.84 0.02 
PS2 0.84 0.02 
PS3 0.81 0.02 
PS4 0.85 0.02 
PS5 0.83 0.02 
PS6 0.82 0.02 
PS7 0.88 0.01 
PS8 0.84 0.02 
PS9 0.81 0.02 
PS10 0.89 0.01 
PS11 0.84 0.02 
PS12 0.85 0.02 
PS13 0.79 0.02 
PS14 0.8 0.02 
PS15 0.83 0.02 
PS16 0.84 0.02 
PS17 0.75 0.03 
PS18 0.81 0.02 
PS19 0.85 0.02 
PS20 0.81 0.02 
PS21 0.83 0.02 

Social Gathering BY Estimate SE 
SG1 0.85 0.02 
SG2 0.77 0.03 
SG3 0.78 0.03 
SG4 0.76 0.03 
SG5 0.79 0.03 
SG6 0.85 0.02 
SG7 0.86 0.02 
SG8 0.64 0.04 

 

     Note. PJ = Probable Judgment; PS = Performance Situation; SG = Social Gathering; SE = Standard Error. 
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Table 7: Three Factor Model Covariance Estimates 
 

Performance Situation WITH Estimate SE 
Probable Judgment 0.73 0.03 

Social Gathering WITH Estimate SE 
Probable Judgment 0.55 0.05 
Performance Situation 0.65 0.04 

 

   Note. SE = Standard Error. 
 

Table 8: Bifactor Model Standardized Factor Loadings 
 

Probable Judgment BY Estimate SE Outcome Probability Bias BY Estimate SE 
PJ1 0.41 0.06 PJ1 0.54 0.05 
PJ2 0.61 0.04 SG1 0.54 0.04 
PJ3 0.69 0.04 PJ2 0.57 0.04 
PJ4 0.57 0.04 PJ3 0.5 0.05 
PJ5 0.42 0.06 PS1 0.88 0.02 
PJ6 0.14 0.05 PJ4 0.56 0.04 
PJ7 0.52 0.05 PS2 0.88 0.02 

Performance Situation BY Estimate SE PS3 0.84 0.02 
PS1 0.08 0.11 PS4 0.7 0.07 
PS2 0.06 0.11 PS5 0.71 0.06 
PS3 0.1 0.11 PJ5 0.57 0.05 
PS4 0.55 0.09 PS6 0.76 0.04 
PS5 0.47 0.09 PS7 0.75 0.06 
PS6 0.31 0.09 PS8 0.74 0.05 
PS7 0.52 0.09 PS9 0.79 0.03 
PS8 0.4 0.09 PS10 0.8 0.05 
PS9 0.21 0.1 PS11 0.76 0.05 
PS10 0.41 0.1 PS12 0.71 0.07 
PS11 0.35 0.1 PS13 0.77 0.04 
PS12 0.52 0.09 PS14 0.77 0.04 
PS13 0.2 0.1 SG2 0.54 0.05 
PS14 0.24 0.1 PS15 0.85 0.02 
PS15 0.09 0.1 SG3 0.48 0.05 
PS16 0.24 0.1 SG4 0.5 0.05 
PS17 0.11 0.1 PS16 0.81 0.03 
PS18 0.32 0.09 SG5 0.54 0.05 
PS19 0.51 0.09 SG6 0.61 0.04 
PS20 0.2 0.1 SG7 0.54 0.05 
PS21 0.39 0.09 SG8 0.55 0.04 

Social Gathering BY Estimate SE PS17 0.76 0.03 
SG1 0.65 0.04 PJ6 0.65 0.04 
SG2 0.55 0.04 PS18 0.74 0.05 
SG3 0.63 0.04 PS19 0.72 0.06 
SG4 0.58 0.04 PJ7 0.46 0.05 
SG5 0.57 0.04 PS20 0.79 0.03 
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SG6 0.6 0.04 PS21 0.74 0.05 
SG7 0.67 0.04    
SG8 0.36 0.05       

 

    Note. PJ = Probable Judgment; PS = Performance Situation; SG = Social Gathering; SE = Standard Error. 
 

Table 9: Bifactor Model Covariance Estimates 
 

Probable Judgment WITH Estimate SE  

Performance Situation 0.22 
0.13 

 

Social Gathering 0.1 
0.08 

 

Performance Situation WITH Estimate 
SE 

 

Social Gathering 0.11 0.11 
 

 

         Note. SE = Standard Error. 

 
The alternative 2-factor model based on trial 
perspective (i.e., 1st or 3rd person view) did not show 
a good fit for any index, despite theoretical support 
(Table 5). However, there is an important limitation 
of this analysis because the Social Gathering images 
were all from a 3rd person perspective and the 
Probable Judgment images were all presented from 
a 1st person perspective. Only Performance Situation 
images included a mix of 1st person and 3rd person 
perspectives. Accordingly, a post-hoc analysis using 
only Performance Situation trials was conducted to 
evaluate a potential 2-factor structure based on trial 
perspective. The post-hoc model showed good 
CFI, TLI, and SRMR values, but other indices were 
inadequate (Table 5). Standardized factor loading 
estimates were all significant (p < .001) and 
consistently strong for 1st person perspective trials 
that ranged from 0.75 to 0.85, and 3rd person 
perspective trials that ranged from 0.79 to 0.85. 
Covariance between factors was significant (p < 
.001) and higher than what is considered adequate 
at 0.99 (0.01), demonstrating a strong similarity 
between factors. Importantly, comparisons cannot 
be made between the post-hoc model and other 
models due to discrepancies in the trials included 
in factor analyses. 

To further evaluate the validity of the 3-factor 
structure, multivariate regression analyses (Table 
10) were performed among the hypothesized OPT 
factors (i.e., predictor variables) and self-reported 
levels of outcome probability bias based on OPQ 
scores (i.e., outcome variable). The OPT Social 
Gathering factor accounted for the most variability 
in OPQ scores (β = 0.42; p < .001), though this is 
only a medium effect with the strongest semi-partial 
correlation (sr = 0.32). The OPT Performance 
Situation factor accounted for a small portion of the 
variability in OPQ scores (β = 0.27; p < .001) with a 
weak semi-partial correlation (sr = 0.18). The OPT 
Probable Judgment factor did not significantly 
account for variability in OPQ scores (β = 0.05; p > 
.05) and showed a weak semi-partial correlation (sr 
= 0.03). 
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Table 10: Results of Multivariate Regression Analysis with OPT Factors and OPQ Score 
 

OPT Predictor Variable M SD β sr p 
Social Gathering Factor Score 31.38 25.62 0.42 0.32 < .001 
Performance Situation Factor Score 54.58 26.36 0.27 0.18 < .001 
Probable Judgment Factor Score 62.64 24.57 0.05 0.03 .471 

 

   Note. Self-reported outcome probability bias, measured by the total OPQ score (M = 41.12; SD = 22.72), was the  
   outcome variable in this analysis. 

 
Discussion 
 
OVERVIEW 
Accurate assessment of outcome probability bias is 
critical, given its role in the onset, maintenance, and 
treatment of social anxiety symptoms8. Outcome 
probability bias has been historically measured as a 
unitary construct via questionnaire-based assessments. 
A new measure of the construct, the OPT, implements 
anticipatory social imagery to evaluate levels of 
expected negative evaluation. Previous exploratory 
factor analytic results26 and the present confirmatory 
factor analytic results identified that the OPT 
measures three types of outcome probability bias 
based on types of social situations presented. This 
suggests that social situations that involve evaluative 
performances, social gatherings, and probable 
negative judgment elicit different types of outcome 
probability bias. These findings may support the 
conceptualization of social outcome probability 
bias as a multifaceted construct but may also be 
attributed to the design of the assessment tool. 
Because this is the first known task-based assessment 
of outcome probability bias, further research should 
be conducted using self-report tools of the construct 
to better understand its multi-dimensionality.  
 
Compared to the three-factor model identified by 
Draheim26 factor loading estimates in the present 
sample were generally superior, which is likely due 
to the reduction in trials. Similarly, adequate fit metrics 
were also observed, further supporting that the 
OPT should be used to evaluate levels of different 
types of outcome probability bias, opposed to 
generalized outcome probability bias.  
 

Draheim26 did not find that the perspective by 
which trials of the OPT are shown (i.e., observer 
and actor perspectives) measure distinct types of 
outcome probability bias. However, picturing oneself 
from an observer s (i.e., third person) perspective 
contributes to distress and other maladaptive 
cognitive biases among socially anxious individuals23. 
In the present sample, a two-factor model of trials 
was tested for all trials and for performance-related 
trials. For the model including only performance 
situation trials, some fit indices were identified as 
adequate, but covariance between the perspective 
factors was extremely high. This may be because the 
method for inducing the third-person perspective 
could have been ineffective, but the study lacked 
manipulation checks to evaluate this further. Notably, 
this model cannot be compared with other models 
tested because different trials were included. 
However, these results identify that the perspective 
by which performance situation trials are shown 
could still be important to measure separately. This 
is based on excellent factor loadings and some 
adequate fit indices, but caution is warranted, as the 
high level of covariance between factors suggests 
they largely measure the same construct.  
 
Regression analyses revealed significant variability 
in the OPT subfactors  ability to detect self-reported 
levels of outcome probability bias and may also 
speak to the need for advancements in such tools. 
Of the three factors, images that depicted social 
gatherings had the best convergent validity with 
self-reported levels of outcome probability bias. 
Images that depicted performance situations elicited 
similar bias ratings as the OPT as a whole, but still 
showed a small level of convergent validity. The 
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factor corresponding to pictures of negative 
judgment showed particularly poor convergent 
validity, suggesting this may not be a valid approach 
for measuring outcome probability bias. This aligns 
with other results that showed several trials depicting 
negatively valanced facial expressions to have poor 
factor loading estimates and that such trials 
demonstrated relatively lower internal consistency 
compared to trials of other factors. It appears that 
the OPT is particularly poised to measure outcome 
probability bias subtypes that pertain to social 
gatherings and performance situations. 
 
Overall, these results provide further support that 
the OPT can be used to measure some subtypes of 
outcome probability bias across a range of commonly 
feared social situations despite the historical 
approach of measuring social outcome probability 
bias as a unitary construct. The assessment of 
outcome probability bias subtypes in clinical settings 
would allow for more personalized, and potentially 
more effective, treatment plans particularly for 
exposure-based therapy. Knowing the types of 
social situations that elicit outcome probability bias 
amongst individuals may elucidate appropriate 
social exposures. For example, research shows that 
the effectiveness of exposure therapy is maximized 

s expectations are violated40.This may be 
assessed more effectively using multi-method 
approaches that evaluate specific subtypes of 
outcome probability bias such as the OPT. 
 
LIMITATIONS 
Several limitations regarding sampling warrant 
consideration. The sample comprised college 
students receiving course credit or cash, limiting 
generalizability due to their age, educational 
access, and motivation for participation. Although 
participants represented diverse sociodemographic 
backgrounds, subgroup analyses were not feasible 
due to limited power. This is notable given that both 
social anxiety and outcome probability bias may be 
more prevalent or expressed differently among 
marginalized groups41-43. Factor analyses within 
subgroups may have shed light on how structural 

inequalities, and corresponding health disparities, 
influence an aspect of social cognitive processing. 
Additionally, mental imagery is a cognitive process 
that is not universally experienced44 and we did not 
systematically evaluate participants  ability to engage 
in mental imagery. 
 

Task design flaws are also important to acknowledge. 
Firstly, the approach of having participants imagine 
themselves as the blurry figure may not have been 
an adequate way of eliciting the third-person 
perspective. The representativeness of the stimuli 
may have also influenced results. Although the 
OPT includes images of individuals with varying 
visible identities, participants may not have 
perceived these individuals as relatable, potentially 
affecting their ratings. Additionally, the OPT does 
not capture the full spectrum of potentially socially 
evaluative situations such as dating, being in non-
performative/non-party-based settings (e.g., public 
transit, school/work, grocery stores), or navigating 
social situations that highlight differences (e.g., 
being the only woman in a board room meeting). 
Advancements in technology have also transformed 
what is considered social  (e.g., texting, social 
media, gaming)45, and none of these forms of social 
situations are represented in the current version of 
the OPT. These limitations suggest the need for 
future research to refine and expand the OPT s 
scope to better capture real-world social anxieties 
and improve generalizability. 
 

Additionally, it is possible that the factor structure 
revealed by the OPT is driven primarily by the 
nature of the measure rather than true variability in 
outcome probability bias and the current methods 
were not sufficient to rule out this possibility.  
 

FUTURE DIRECTIONS 
Further refinement of the OPT is needed. The goal 
of the task is to facilitate anticipation of imagined, 
ambiguous social events to collect ratings of expected 
negative evaluation which are expected to be 
higher for people with social anxiety even if social 
information is neutral. People with social anxiety 
disorder fear negative evaluation29 and tend to focus 
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on facial expressions which may confirm  their fears 
such as disgust or disapproval46 (Buckner et al., 
2010). A review of the images shows that some of 
these trials included facial expressions conveying 
overt anger (e.g., PJ3, PJ7), disgust (e.g., PJ2), and 
disinterest (e.g., PJ5). These trials may not effectively 
measure biased expectations but instead evoke 
responses to unambiguously negative social 
stimuli. Four of the seven trials within the Probable 
Judgment factor showed factor loadings just at or 
below the recommended level (i.e., 0.70). Similarly, 
certain Social Gathering items may be confounded 
by cultural or personal factors (e.g., alcohol use), 
which could inflate ratings unrelated to social anxiety. 
For example, if an individual abstains from alcohol, 
they may rate that they will absolutely be negatively 
judged in response to a bar setting not because 
they are experiencing a cognitive bias related to 
social anxiety, but because they do not participate 
in group norms typical in those environments. Future 
modifications of the OPT should be informed by 
this work to develop a shorter, more efficient 
instrument that considers limitations of images 
included in the present version of this task.  
 
Integrating neuroimaging techniques could elucidate 
the neural correlates of outcome probability bias. 
The lateral orbitofrontal cortex has been linked with 
the anticipation of negative outcomes anticipatory 
fear responses47 and social anxiety disorder has been 
associated with decreased resting-state functional 
connections between the medial orbitofrontal 
cortex and amygdala48.Task-based formats like the 
OPT are well-suited to investigate potential white 
matter connections by measuring activity in cortical 
regions using tools with good temporal resolution, 
such as fMRI or EEG. Work such as this which is also 
aligned with the goals of RDoC could potentially 
expand understanding about the pathology and 
etiology of social outcome probability bias to 
advance precision medicine efforts. 
 

Technological advances could further expand the 
OPT s applicability. The OPT could be administered 
with virtual reality which may create a more immersive 

experience of social scenarios relative to viewing 
static images. Delivering the OPT on a personal 
mobile device, such as a smartphone, would allow for 
ecological momentary assessment using physiological, 
geographical, and/or randomized cues49 prompting 
individuals to assess anticipated judgment in real-
time. Directly relating to the OPT, an individual may 
record a log of upcoming events that they believe 
will result in negative social evaluation. The app 
could then prompt them to complete the OPT prior 
to the event(s) to better evaluate in-the-moment 
levels of outcome probability bias. This would 
provide more ecologically valid data and support 
precision assessments of outcome probability bias 
in daily life. 
 

The OPT could be used to expand multi-method 
treatment interventions for social anxiety. Cognitive 
restructuring is an integral aspect of cognitive-
behavioral therapy and requires individuals to identify 
alternative, more adaptive thoughts related to 
presenting concerns30. Cognitive bias modification 
paradigms draw from this approach by providing 
corrective feedback after negatively biased responses 
are detected. There are existing cognitive-bias 
modification treatments for attention biases50,51 and 
interpretation biases52, but none that specifically 
target outcome probability bias. The task s 
computerized format makes it well-suited for 
delivering corrective feedback to shift negatively 
biased probability estimates.  
 
Additionally, the OPT could be used to experimentally 
manipulate outcome probability biases involved in 
social anxiety disorder, which would facilitate 
rigorous testing. Prior research shows that outcome 
probability bias measured via questionnaire-based 
assessments is a mechanism by which cognitive 
behavior therapy reduces symptoms of social 
anxiety disorder10,11. Future research should evaluate 
whether targeting specific subtypes of outcome 
probability bias has differential influences on 
symptom reduction, or whether these subtypes are 
differentially reduced after treatment for social 
anxiety disorder. 
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Outcome probability bias is not exclusive to social 
anxiety disorder53, underscoring the importance of 
transdiagnostic assessment tools. Future work 
should explore how the OPT may be modified to 
include fear-relevant stimuli across disorders to 
advance integrative models of social cognition and 
emotional dysfunction. 
 
CONCLUSION 
The OPT is a promising tool for the multidimensional 
assessment of outcome probability bias, a key 
cognitive factor in social anxiety disorder. This 
study supports a three-factor model encompassing 
performance fears, social interactions in group 
settings, and perceived judgment, offering a more 
nuanced understanding than traditional 
unidimensional approaches. Future research should 
refine the instrument, expand its scope, and explore 
its potential in both assessment and intervention 
contexts. Enhancing our understanding and 
measurement of outcome probability bias is a 
crucial action toward improving treatment outcomes 
for individuals with social anxiety and related 
disorders. 
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