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ABSTRACT  22 

A growing body of evidence has highlighted the significant relationship between social 23 

anxiety disorder and hazardous alcohol consumption, harmful use, and alcohol use disorder. 24 

This relationship may influence the reporting of fear and avoidance of social or performance 25 

situations on common self-report measures among individuals with hazardous alcohol use or 26 

dependence. As such, the current study utilised modern psychometric methods, namely Item 27 

Response Theory (IRT) and Differential Item Functioning (DIF), in an online sample of 28 

Australian adults (n=1052) to examine the potential under- or over-reporting of items on the 29 

Social Interaction Anxiety and Social Phobia Scales (SIAS/SPS) by groups of alcohol users 30 

(as measured by the Alcohol Use Disorders Identification Test), while controlling for 31 

underlying levels of social anxiety severity. The results indicated that there were no items on 32 

the SIAS/SPS that exhibited significant (p<0.01) and meaningful DIF (based on an a priori 33 

cut-off of change in pseudo-R2 across nested models >0.05) attributable to either hazardous 34 

consumption or symptoms of alcohol dependence. Moreover, the combined effect of multiple 35 

items that demonstrated significant (but non-meaningful) DIF on total SIAS scores relative to 36 

scores that assume no DIF between alcohol using groups was minimal. These results suggest 37 

that different rates of social anxiety across levels of alcohol consumption and alcohol 38 

dependence may not be the result of a systematic under- or over-reporting of certain items on 39 

the SIAS and SPS, and as such total social anxiety scores can be compared regardless of the 40 

level of alcohol use or dependence symptoms. 41 

Keywords: Social anxiety; alcohol use; alcohol dependence; differential item functioning; 42 

item response theory.  43 
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Introduction 45 

 Social anxiety disorder (or social phobia; SAD) is defined by a chronic and disabling 46 

fear of everyday social and/or performance situations where an individual is open to scrutiny 47 

or negative evaluation by others (American Psychiatric Association 2013). Relative to other 48 

anxiety disorders, SAD is highly prevalent, disabling, and associated with a long latency from 49 

first onset to seeking treatment (Chartier et al. 2003; Kessler et al. 2007; Ruscio et al. 2008; 50 

McEvoy et al. 2011). SAD often first presents in late childhood and early adolescence, with 51 

few cases emerging after the age of 25 years (Kessler et al. 2007). If left untreated, SAD 52 

tends to be pervasive across the lifespan with severity fluctuating between sub-clinical and 53 

clinical levels (Blanco et al. 2011; Beesdo-Baum et al. 2012). Moreover, there are substantial 54 

negative outcomes associated with SAD including poor educational outcomes, impaired 55 

workplace functioning, limited social relationships, and increased comorbidity with other 56 

mental disorders such as depression, panic disorder, obsessive compulsive disorder, and 57 

generalized anxiety disorder (Grant et al. 2005; Stein et al. 2017). 58 

A growing body of evidence has also highlighted the interaction between SAD and 59 

hazardous alcohol consumption, harmful use, and alcohol use disorder. Indeed, large scale 60 

epidemiological studies have demonstrated a higher proportion of problematic alcohol use 61 

and alcohol use disorder among those with a diagnosis of SAD compared to those without 62 

SAD (Buckner et al. 2008; Schneier et al. 2010). Those with SAD experience a 53% increase 63 

in the speed of transitioning from first alcohol use to alcohol use disorder in comparison to 64 

those without SAD (Kushner et al. 2011; Marel et al. 2019). Together, alcohol use and SAD 65 

have been shown to perpetuate and worsen each condition in a negative spiral, thus resulting 66 

in poorer outcomes compared to those who experience either SAD or alcohol use disorder 67 

(AUD) alone (Prior et al. 2017; Oliveira et al. 2018). Moreover, studies examining the 68 

temporal sequence of anxiety and alcohol use disorders have demonstrated that SAD 69 
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commonly predates AUD unlike panic disorder, major depression, and generalized anxiety 70 

disorder, which are often observed as a mix of presenting either first or second relative to 71 

AUD (Falk et al. 2008). Despite this, SAD is often under-treated, ignored, or un-recognised 72 

among individuals with problematic alcohol use or alcohol use disorder, thus limiting 73 

treatment options that could reduce the severity of both conditions simultaneously (Stapinski 74 

et al. 2015).   75 

One potential limitation impacting the recognition and measurement of SAD among 76 

hazardous alcohol users or those with an alcohol use disorder is the common reliance on self-77 

report questionnaires to measure SAD (Wong et al. 2016). There are several reasons to expect 78 

that hazardous consumption might lead to biased responses that are unrelated to their 79 

underlying severity levels of SAD (e.g. systematic under-reporting or over-reporting) when 80 

responding to items about the extent of their fear or avoidance when faced with social or 81 

performance situations. Primarily, studies have proposed that alcohol might be used as a 82 

strategy to reduce anxiety when in certain social situations, particularly situations that 83 

commonly involve alcohol consumption such as parties, social gatherings, meeting new 84 

people, or in dating situations (Thomas et al. 2003; Buckner & Heimberg 2010). People who 85 

rely on alcohol to cope with these social situations might therefore under-report the fear or 86 

avoidance that they experience without using alcohol, such that total scores would not 87 

accurately reflect the extent of their underlying SAD severity. Instead, their total scores to 88 

some extent would be influenced by external factors associated with group membership, in 89 

this instance that would reflect differences in responding due to whether the respondent 90 

reports high or low alcohol use. As such, any analysis that holds total social anxiety scores 91 

constant and compares individual item responses across high and low alcohol using groups 92 

may detect differential responses. Similarly, the physiological effects of heavy alcohol use 93 

may alter awareness and appraisal processes (e.g. effects on executive function) and could 94 
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lead to altered endorsement of specific symptoms that are associated with anxiety (e.g. 95 

physiological arousal) such that the relationship between these specific symptoms and a latent 96 

dimension of anxiety may differ when AUD is present versus absent (Sinha et al. 2009; 97 

Abrams et al. 2018).  98 

Revisions to existing scales or the development of scales that are tailored to alcohol 99 

using populations may be required to draw accurate comparisons with non-users or low 100 

alcohol users if significant biases are identified. Moreover, the presence of significant levels 101 

of reporting bias among specific social and performance situations may provide further 102 

insights into the comorbid relationship between alcohol use and SAD, given the expression of 103 

one disorder potentially impacts on the expression of another. Researchers and clinicians 104 

might need to consider such unique interactions between alcohol use and specific 105 

social/performance fears when drawing conclusions about the level of severity and 106 

impairment attributed to SAD. Alternatively, if no bias is identified this potentially suggests 107 

that the presence of one disorder does not impact on the reporting of symptoms present in 108 

another disorder and that comorbidity among AUD and SAD might reflect an additive 109 

process.  110 

Alcohol use and associated problems represent highly heterogeneous constructs with 111 

differing prevalence and severity. In this paper, alcohol use and associated problems are 112 

viewed in the framework of alcohol consumption (light to hazardous), alcohol related harms 113 

and consequences (up to harmful drinking), and alcohol dependence consistent with ICD-10 114 

as applied in the Alcohol Use Disorder Identification Test (AUDIT; Saunders et al. 1993). 115 

Recent studies have identified differential effects between anxiety and alcohol use depending 116 

on the level of alcohol consumption and/or dependence (Dyer et al. 2019). Studies have 117 

demonstrated that social anxiety might be protective against lower levels of alcohol 118 

consumption and delay first use of alcohol among adolescents, however this association 119 



6 
 

appears to change direction at higher rates of consumption and among those with dependence 120 

symptoms (Stewart et al. 2006). Likewise, at low to moderate levels of consumption, alcohol 121 

may be perceived to facilitate some social performance, whereas heavy drinking in social 122 

contexts may be perceived to hinder performance and increase fear of embarrassment or 123 

social humiliation (Ham et al. 2016). As such, the current study aimed to identify the 124 

differential reporting of social interaction and performance fears among a subset of those 125 

with hazardous levels of consumption (regardless of alcohol dependence symptoms) and 126 

additionally among those with probable alcohol dependence (reflecting a more severe subset 127 

of alcohol users).  128 

To our knowledge, no study has investigated the potential for bias among items used 129 

to assess the severity of SAD in different alcohol using populations. In line with existing 130 

research, we hypothesized that there may be a specific subgroup of people who use alcohol in 131 

a hazardous manner to cope with high social anxiety, and that if their social anxiety were 132 

consequently reduced in social situations, they may thus report specific social anxiety items 133 

differentially in comparison to those with social anxiety without hazardous alcohol use. As 134 

such, any analysis controlling for underlying social anxiety scores across groups with high 135 

and low alcohol consumption would be expected to find differential reporting of social 136 

anxiety items (i.e. differences not due to underlying levels of social anxiety but due to biased 137 

reporting in group membership; in this case, alcohol use). To test this hypothesis, the current 138 

study utilised modern psychometric methods, namely Item Response Theory (IRT) and 139 

Differential Item Functioning (DIF), to examine the potential under- or over-reporting of 140 

SAD symptoms among different groups of alcohol users (low/high alcohol consumption, 141 

presence/absence of probable alcohol dependence), while controlling for underlying levels of 142 

SAD severity. The application of DIF is well-suited to the identification of potential bias in 143 

the reporting of questionnaire content: DIF seeks to determine if a specific questionnaire item 144 
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is reported at different rates across multiple populations, despite both groups being in terms 145 

of their underlying latent severity (Teresi 2006; Teresi & Fleishman 2007).  146 

Methods 147 

Participants 148 

Data for the current study were from an online survey of community-dwelling, 149 

English-speaking, Australian adults (aged 18 years or over) conducted between November 150 

2016 and January 2017. Advertisements for the online survey were placed as a promoted link 151 

and paid advertisements on the Facebook website. The advertisements offered participants 152 

the opportunity to answer questions to improve the measurement of anxiety disorders, such as 153 

social anxiety and panic disorder. A total of 4,147 users clicked on the advertisements and 154 

were taken to a participant information and consent form. No compensation was provided for 155 

participation in the survey. Of those users who clicked the advertisements, 1,988 (48%) 156 

provided informed electronic consent and commenced the online survey (hosted on the 157 

SurveyMonkey platform). Only participants who submitted the survey were included in this 158 

study, resulting in a final sample size of 1,052 (53% of those who provided consent). The 159 

survey was approved by the UNSW Human Research Ethics Committee (HC no. 16428). 160 

Measures 161 

Social and performance fears 162 

 Social and performance fears were measured using the Social Interaction Anxiety 163 

Scale (SIAS) and the Social Phobia Scale (SPS) (Mattick & Clarke 1998). The scales were 164 

designed as companion self-report scales to measure two related, yet distinct, facets of social 165 

anxiety. Each scale included 20 items targeting either a range of situations that might involve 166 

anxiety related to initiation and maintenance of everyday social interactions or situations 167 

related to performance tasks or public scrutiny. Respondents were required to indicate how 168 
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characteristic each item is of them on a five-point scale (ranging from 0=not at all 169 

characteristic or true of me to 4=extremely characteristic or true of me). The SIAS/SPS have 170 

been widely used and possess sound psychometric properties including high internal 171 

consistency, test-retest reliability, and discriminant and convergent validity (Peters 2000; 172 

Modini et al. 2015). Coefficient alpha for the SIAS and SPS in the current sample were 0.95 173 

and 0.96, respectively.   174 

Alcohol use 175 

 The AUDIT was used to determine past-year hazardous levels of drinking and 176 

probable alcohol dependence (Babor et al. 2001). The AUDIT is a widely used screening 177 

measure endorsed by the World Health Organisation. The alcohol consumption subscale 178 

comprising the first three questions of the AUDIT was used to examine hazardous 179 

consumption (AUDIT-C; Bradley et al. 2007), with sum scores ranging from 0 to 12. 180 

Similarly, the alcohol dependence subscale (comprising items 4, 5, and 6) was used to assess 181 

probable alcohol dependence (AUDIT-D; Saunders et al. 1993). Previously determined cut-182 

points (scores ≥4 for males and ≥3 for females for the AUDIT-C and scores ≥4 for the 183 

AUDIT-D) were used to categorise respondents into low and high-risk groups (Fleming 184 

1996; Bradley et al. 2007). Finally, given all cases with probable dependence also had 185 

hazardous consumption scores, a three-level categorical variable was created that comprised 186 

1=low consumption and no dependence, 2=hazardous consumption and no dependence, and 3 187 

= probable dependence (regardless of consumption).  188 

Statistical analysis 189 

Assumption testing 190 

 The specific DIF analysis used in the current study requires the use of the graded 191 

response model, suitable for data with ordinal-categorical response options. This model 192 
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assumes that the data can be accurately explained by a single latent dimension and that items 193 

exhibit local independence - that is, there is no substantial correlation between the items once 194 

accounting for covariance via the latent dimension.  195 

To examine the dimensionality of each SAD scale we used confirmatory factor 196 

analysis (CFA) with all items loading on a single factor and a weighted least square mean and 197 

variance adjusted (WLSMV) estimator in Mplus version 8.1 (Muthen & Muthen 2015). To 198 

evaluate model fit, a combination of the Comparative Fit Index (CFI), Tucker-Lewis index 199 

(TLI), and root mean square error of approximation (RMSEA) were inspected. There is no 200 

consensus regarding cut-offs associated with fit statistics when informing dimensionality (Lai 201 

& Green 2016). Moreover, these statistics have been shown to be influenced by additional 202 

features such as sample size or skew (Cook et al. 2009). As such, we used previously 203 

reported cut-off values as guidelines only to inform the decision (CFI/TLI >0.95 and 204 

RMSEA<0.08) along with additional exploratory bifactor modelling to examine the impact of 205 

unmodeled multidimensionality on the estimated item parameters (Hu & Bentler 1999; Reise 206 

et al. 2010; Maydeu-Olivares & Joe 2014). The exploratory bifactor analysis involved 207 

estimating a series of bifactor models (i.e. items loading on a single general factor as well as 208 

additional specific factors that flexibly model multidimensionality) with increasing numbers 209 

of specific factors (1 through to 4). The models were estimated in Mplus with a WLSMV 210 

estimator and a bi-geomin (orthogonal) rotation. The best fitting exploratory bifactor models 211 

were selected based on CFI/TLI>0.95 and RMSEA<0.08 for separate models for both scales. 212 

We calculated additional indices, such as explained common variance (ECV) and coefficient 213 

OmegaH, associated with the best fitting bifactor model to determine the strength and 214 

robustness of a single general factor (Rodriguez et al. 2016). The ECV describes the 215 

proportion of all common variance (i.e. both general and group factors) explained by a single 216 

general factor, whereas OmegaH describes the proportion of variance in unit-weighted total 217 
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scores that is attributable to a single general factor. Higher scores on both statistics are 218 

supportive of essential unidimensionality. Finally, local independence of the items was 219 

examined by inspection of the residual correlation matrix after fitting a unidimensional IRT 220 

graded response model (Samejima 1997). Any residual correlation >0.2 between item pairs 221 

was flagged for potential local dependence (Chen & Thissen 1997).  222 

DIF Analysis 223 

 A hybrid ordinal logistic regression/IRT-based framework was used to examine 224 

whether any SIAS and SPS items showed DIF for low, hazardous consumption, or probable 225 

dependence scores. The IRT modelling approach was chosen given it is particularly well 226 

suited at examining DIF in item-based scales with categorical/ordinal response options. This 227 

approach fits and compares a series of nested ordinal logistic regression models for each item 228 

treated as the dependent variable (Choi et al. 2011). The first model, also known as the base 229 

or comparison model, assumes that response options are predicted by individual differences 230 

on the latent SAD severity dimension only. This model assumes that DIF is not present in the 231 

questionnaire items. A second model is then estimated that assumes the response options to 232 

each item can be predicted by both latent SAD severity and group membership (e.g. low 233 

consumption, hazardous consumption, probable dependence) entered as explanatory 234 

variables. If model 2 provides significantly better fit than model 1, it is concluded that 235 

significant DIF across AUDIT groups is present in that specific item (DIF across threshold 236 

parameters or uniform DIF). A third model is then estimated that includes the interaction 237 

term between latent SAD severity and group membership variables (DIF across 238 

discrimination parameters or non-uniform DIF). Comparisons between model 3 and model 2 239 

provide some indication of whether the DIF is consistent across latent SAD severity (uniform 240 

DIF) or whether it varies depending on underlying SAD severity (non-uniform DIF). DIF is 241 

detected over multiple iterations with items that are flagged for DIF treated as unique across 242 
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groups and group-specific parameters are obtained. Items that are not flagged for DIF are 243 

treated as the anchor set and parameters are constrained to equality across the groups.  244 

 Pairwise comparisons between the three models for each item were estimated using 245 

Chi-Square log likelihood difference tests with p-values indicating significance set at <0.01. 246 

Sample size has been shown to substantially impact Chi-square statistics with minor 247 

deviations resulting in highly significant results. Therefore, additional tests based on change 248 

in pseudo-R2 have been suggested to differentiate between statistically significant DIF and 249 

meaningfully significant DIF. Previous studies have indicated that non-meaningful DIF can 250 

be determined by a change in pseudo-R2 between the models <0.05 (Kim et al. 2007; Cook et 251 

al. 2017). The current study used McFadden’s pseudo-R2, which can range from 0 to 1 and 252 

represents an approximation of the amount of variance explained by the logistic regression 253 

model.  254 

 Finally, to determine the overall impact of any identified statistically or meaningfully 255 

significant DIF on the final scores on the SIAS and SPS, we estimated two scores for all 256 

individuals: 1) correcting for DIF and 2) not correcting for DIF. These two scores were 257 

compared using Spearman rank correlations and used to estimate the average mean difference 258 

(bias) due to DIF. 259 

Results 260 

Sample characteristics 261 

 Overall, the sample was skewed towards participants who were female (77%), 262 

younger (45.5% aged 18-35 years), and more educated (77% post-high school education) 263 

than what would be expected in a nationally representative sample. The prevalence of 264 

hazardous consumption was quite high with approximately 46% (n=480) of the sample 265 

scoring high (≥4 for males and ≥3 for females) on the AUDIT-C (regardless of dependence 266 
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scores). Probable alcohol dependence (score of 4 or more on the AUDIT-D regardless of 267 

consumption scores) was evident in approximately 6% (n=60) of the sample. The sample 268 

characteristics of each AUDIT group are provided in Table 1. 269 

 The SIAS and SPS mean scores by AUDIT groups are provided in Table 2. 270 

Respondents with hazardous consumption scored significantly lower on the SIAS although 271 

the difference was small in magnitude according to Hedges’ g effect size (0.20). Conversely, 272 

respondents with probable dependence scored significantly higher on the SIAS and SPS with 273 

small to moderate effect sizes across the two instruments (-0.28, -0.32). 274 

Assumption testing 275 

 According to the confirmatory factor analyses, a unidimensional model provided 276 

acceptable fit to the SIAS and SPS items fitted separately based on CFI and TLI values 277 

greater than 0.95, although the RMSEA values were larger than 0.08 (see Table 3). The ECV 278 

and OmegaH values associated with the best fitting exploratory bifactor models were high 279 

(ECVs>=0.87 and OmegaHs>=0.96) suggesting that each scale can be regarded as essentially 280 

unidimensional and interpreted as such. Inspection of the residual correlation matrices (after 281 

fitting the unidimensional model) for the two scales identified only one pairwise combination 282 

between items SIAS9 (“I am at ease meeting people at parties”) and SIAS11 (“I find it easy 283 

to think of things to talk about”) with a residual correlation >0.2. The high residual 284 

correlation is most likely due to the positive wording and reverse coding shared by the two 285 

SIAS items, compared to the otherwise largely negatively worded items on the two measures. 286 

Despite the local dependence among these two items, we continued to use IRT-based DIF 287 

analysis given the large OmegaH and ECV values (indicating any local dependence and 288 

unmodelled multidimensionality will likely have a small impact) and because inspection of 289 

the IRT parameters did not provide any indication of inflated discrimination values. 290 
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DIF analysis 291 

 Both measures were tested for DIF across AUDIT groups separately. Table 4 shows 292 

the items with significant DIF. Three items from the SIAS were found to have significant 293 

uniform DIF across respondents with low, hazardous consumption, and probable dependence 294 

scores based on significant Chi-Square log likelihood difference tests at p<0.01. The items 295 

were SIAS7 (“When mixing socially, I am uncomfortable”), SIAS9 (“I am at ease meeting 296 

people at parties, etc.”), and SIAS17 (“I feel I’ll say something embarrassing when talking”). 297 

The direction of the DIF indicated that the hazardous consumption and probable dependence 298 

groups were less likely to feel uncomfortable when mixing in a group, more likely to feel at 299 

ease meeting people at parties, and more likely to feel that they will say something 300 

embarrassing when talking in comparison to the low consumption group (despite holding 301 

underlying SIAS severity scores constant across groups). However, when applying criteria 302 

for identifying meaningful levels of DIF (change in pseudo-R2 >0.05), there were no items 303 

on the SIAS that remained significant. Similarly, there were no items in the SPS that 304 

demonstrated statistically or meaningfully significant levels of DIF across the alcohol groups. 305 

Impact of DIF on total scores 306 

 Given the potential that multiple items demonstrating non-meaningful but significant 307 

levels of DIF could be combined to have a greater impact total severity scores, we conducted 308 

additional sensitivity analyses on the impact of overall DIF on the SIAS total scores. Two 309 

scores for the SIAS were estimated using IRT parameters generated using the total sample 310 

(uncorrected) versus IRT parameters that were specific to the AUDIT groups (corrected) for 311 

the items demonstrating significant DIF. The uncorrected and corrected scores for the SIAS 312 

were highly correlated (r=0.999, see Figure 1) and resulted in a non-significant mean 313 
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difference (bias=0.00, t=0.07, df=1051, p=0.95) and small root mean square error (RMSE = 314 

0.01). As such, the impact of the identified DIF on the total SIAS severity score was minimal.  315 

Discussion 316 

 The results of the current study found little evidence to support the hypothesis that 317 

reporting of fear or avoidance of specific social or performance situations was different 318 

among people with hazardous consumption and probable dependence scores. Indeed, there 319 

were no items from the SIAS and the SPS that exhibited meaningful DIF attributable to either 320 

hazardous consumption or symptoms of alcohol dependence. Moreover, the combined effect 321 

of multiple items that demonstrated statistically (but not meaningfully) significant DIF on 322 

total SIAS scores was minimal. These results suggest that different rates of social anxiety 323 

across alcohol consumption and dependence are not the result of a systematic under- or over-324 

reporting of specific items on the SIAS and SPS. As such total SAD scores on these measures 325 

can be compared and interpreted consistently regardless of the level of alcohol use or 326 

presence of dependence symptoms.  327 

When comparing the total mean SIAS and SPS scores between the alcohol groups in 328 

the current study, the findings suggested that total SIAS scores were significantly lower for 329 

hazardous alcohol consumers in comparison to low alcohol consumers. A potential 330 

interpretation for this finding might be the use of alcohol to cope with anxiety in general (e.g. 331 

core feelings of anxiety when faced with potential embarrassment or scrutiny) rather than 332 

using alcohol solely in specific social interaction or performance situations, which has 333 

received mixed supported in the literature (Dyer et al. 2019). Another possibility is that 334 

people with lower social anxiety tend to socialise more, tend not to avoid social interactions 335 

or performance situations, and therefore may have on average higher levels of alcohol 336 
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consumption related to the increased opportunities to drink at social events or experience 337 

increased pressure to drink at social events.  338 

Comparisons of total SIAS and SPS scores indicated that those with probable alcohol 339 

dependence scored significantly higher than those without probable alcohol dependence—340 

each associated with small to moderate effect sizes. Importantly, the lack of any significant 341 

DIF between these groups indicates that these total score comparisons accurately reflect 342 

differences in underlying SAD severity, rather than any systematic over- or under-reporting 343 

of specific fears by one of the comparison groups. These findings correspond to large scale 344 

epidemiological and clinical research that has identified a strong association between alcohol 345 

use disorder and social anxiety, perhaps reflecting common factors that result in an additive 346 

process among comorbid conditions (Goodwin et al. 2004). Moreover, these findings reflect 347 

broader trends in the literature that identified significant correlations between substance use 348 

disorders and internalizing disorders (mood and anxiety) more generally (Slade & Watson 349 

2006; Wright et al. 2013).  350 

These findings in the opposite directions for high alcohol consumption versus 351 

probable alcohol dependence also reflects previous evidence - for example, that some degree 352 

of social anxiety can be protective against milder forms of alcohol consumption and can even 353 

delay the first use of alcohol, but this relationship reverses at clinical levels of SAD and 354 

alcohol use disorder (Stewart et al. 2006). Notably, the combination of high social anxiety 355 

and expectancies about the benefits of alcohol in social situations has been linked to greater 356 

negative consequences related to alcohol. Additional research on the inter-relationship 357 

between social anxiety, alcohol expectancies, and environmental factors (such as peer 358 

influence) at a population level is required to explain the complex relationship between social 359 

anxiety and harmful consumption/dependence (Cooper et al. 2016; Ham et al. 2016; Villarosa 360 

et al. 2016).   361 
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There are limitations associated with the current study that should be noted when 362 

interpreting the results. First, the data were obtained using a cross-sectional survey design 363 

and therefore preclude the ability to draw causal interpretations between alcohol use and 364 

SAD, or to discern any temporal order. However, these results focused on current self-365 

perceptions of SAD symptoms and typical alcohol use in the past 12 months, increasing the 366 

confidence that these two constructs could be observed as a co-occurring. Second, the data 367 

represented an online convenience sample of Australian adults who responded to an 368 

advertisement calling for research participants. As such, although the sample had variability 369 

and representation of the symptoms of interest, the generalisability of the results to the 370 

population or to clinical sample is not clear. Additional research among various populations 371 

is required to replicate the findings demonstrated here. Third, there is some evidence to 372 

suggest that the context of alcohol consumption plays a role in the relationship between social 373 

anxiety and alcohol consumption/problems, with higher rates of social anxiety associated 374 

with greater solitary drinking than social drinking (Keough et al. 2016; Buckner & Terlecki 375 

2016). However, the current study utilised an alcohol consumption measure (e.g. the AUDIT) 376 

that did not differentiate between contexts associated with alcohol consumption and therefore 377 

precluded our ability to examine this relationship in greater detail.  378 

Taken together, the current study found insufficient evidence for meaningful levels of 379 

DIF associated with items from two SAD scales across different groups of hazardous 380 

consumption and dependence scores according to the AUDIT. Based on these results, the 381 

SIAS and SPS scales can be used to accurately generate SAD severity scores and can be 382 

interpreted and compared between groups regardless of the co-occurring level of hazardous 383 

consumption or the presence of alcohol dependence symptoms.  384 

  385 



17 
 

Declaration of Interest 386 

The authors report no conflicts of interest.   387 



18 
 

Reference list 388 

Abrams K, Cieslowski K, Johnson S, Krimmel S, La Rosa GB-D, Barton K, Silverman P. 389 

2018. The effects of alcohol on heartbeat perception: Implications for anxiety. Addict Behav 390 

[Internet]. [cited 2019 May 6]; 79:151–158. Available from: 391 

https://www.sciencedirect.com/science/article/pii/S030646031730477X#bb0095 392 

American Psychiatric Association. 2013. Diagnostic and statistical manual of mental 393 

disorders. 5th ed. Washington, DC: American Psychiatric Association. 394 

Babor TF, Higgins-Biddle JC, Saunders JB, Monteiro MG. 2001. The Alcohol Use Disorders 395 

Identification Test: Guidelines for Use in Primary Care. Second Edition. Geneva, 396 

Switzerland: World Health Organization. 397 

Beesdo-Baum K, Knappe S, Fehm L, Hofler M, Lieb R, Hofmann SG, Wittchen HU. 2012. 398 

The natural course of social anxiety disorder among adolescents and young adults. Acta 399 

Psychiatr Scand [Internet]. [cited 2017 Jun 28]; 126:411–425. Available from: 400 

http://www.ncbi.nlm.nih.gov/pubmed/22632172 401 

Blanco C, Xu Y, Schneier FR, Okuda M, Liu S-M, Heimberg RG. 2011. Predictors of 402 

persistence of social anxiety disorder: A national study. J Psychiatr Res [Internet]. [cited 403 

2018 Aug 6]; 45:1557–1563. Available from: 404 

https://www.sciencedirect.com/science/article/pii/S0022395611001750?via%3Dihub 405 

Bradley KA, DeBenedetti AF, Volk RJ, Williams EC, Frank D, Kivlahan DR. 2007. AUDIT-406 

C as a Brief Screen for Alcohol Misuse in Primary Care. Alcohol Clin Exp Res [Internet]. 407 

[cited 2019 Aug 19]; 31:1208–1217. Available from: 408 

http://www.ncbi.nlm.nih.gov/pubmed/17451397 409 

Buckner JD, Heimberg RG. 2010. Drinking behaviors in social situations account for 410 



19 
 

alcohol-related problems among socially anxious individuals. Psychol Addict Behav. 24:640–411 

648. 412 

Buckner JD, Schmidt NB, Lang AR, Small JW, Schlauch RC, Lewinsohn PM. 2008. 413 

Specificity of social anxiety disorder as a risk factor for alcohol and cannabis dependence. J 414 

Psychiatr Res [Internet]. [cited 2019 May 3]; 42:230–239. Available from: 415 

https://www.sciencedirect.com/science/article/pii/S0022395607000040 416 

Buckner JD, Terlecki MA. 2016. Social anxiety and alcohol-related impairment: The 417 

mediational impact of solitary drinking. Addict Behav [Internet]. [cited 2019 Mar 7]; 58:7–418 

11. Available from: 419 

https://www.sciencedirect.com/science/article/abs/pii/S0306460316300429 420 

Chartier MJ, Walker JR, Stein MB. 2003. Considering comorbidity in social phobia. Soc 421 

Psychiatry Psychiatr Epidemiol [Internet]. [cited 2018 Aug 6]; 38:728–734. Available from: 422 

http://link.springer.com/10.1007/s00127-003-0720-6 423 

Chen W-H, Thissen D. 1997. Local Dependence Indexes for Item Pairs Using Item Response 424 

Theory. J Educ Behav Stat [Internet]. [cited 2019 Aug 19]; 22:265. Available from: 425 

http://links.jstor.org/sici?sici=1076-426 

9986%28199723%2922%3A3%3C265%3ALDIFIP%3E2.0.CO%3B2-N&origin=crossref 427 

Choi SW, Gibbons LE, Crane PK. 2011. lordif: An R Package for Detecting Differential Item 428 

Functioning Using Iterative Hybrid Ordinal Logistic Regression/Item Response Theory and 429 

Monte Carlo Simulations. J Stat Softw [Internet]. [cited 2018 May 8]; 39:1–30. Available 430 

from: http://www.ncbi.nlm.nih.gov/pubmed/21572908 431 

Cook KF, Kallen MA, Amtmann D. 2009. Having a fit: impact of number of items and 432 

distribution of data on traditional criteria for assessing IRT’s unidimensionality assumption. 433 

Qual Life Res [Internet]. [cited 2017 Jun 28]; 18:447–60. Available from: 434 



20 
 

http://www.ncbi.nlm.nih.gov/pubmed/19294529 435 

Cook KF, Kallen MA, Bombardier C, Bamer AM, Choi SW, Kim J, Salem R, Amtmann D. 436 

2017. Do measures of depressive symptoms function differently in people with spinal cord 437 

injury versus primary care patients: the CES-D, PHQ-9, and PROMIS®-D. Qual Life Res 438 

[Internet]. [cited 2019 May 8]; 26:139–148. Available from: 439 

http://link.springer.com/10.1007/s11136-016-1363-x 440 

Cooper ML, Kuntsche E, Levitt A, Barber LL, Wolf S. 2016. Motivational models of 441 

substance use: A review of theory and research on motives for using alcohol, marijuana, and 442 

tobacco. In: Oxford Handb Subst use Subst use Disord. Vol. 1. New York, NY: Oxford 443 

University Press; p. 375–421. 444 

Dyer ML, Easey KE, Heron J, Hickman M, Munafò MR. 2019. Associations of child and 445 

adolescent anxiety with later alcohol use and disorders: a systematic review and meta‐446 

analysis of prospective cohort studies. Addiction [Internet]. [cited 2019 May 8]:add.14575. 447 

Available from: https://onlinelibrary.wiley.com/doi/abs/10.1111/add.14575 448 

Falk DE, Yi H, Hilton ME. 2008. Age of onset and temporal sequencing of lifetime DSM-IV 449 

alcohol use disorders relative to comorbid mood and anxiety disorders. Drug Alcohol Depend 450 

[Internet]. [cited 2019 May 3]; 94:234–245. Available from: 451 

https://www.sciencedirect.com/science/article/pii/S0376871607004991 452 

Fleming J. 1996. The epidemiology of alcohol use in Australian women: findings from a 453 

national survey of women’s drinking. Addiction [Internet]. [cited 2019 Aug 19]; 91:1325–454 

1334. Available from: http://doi.wiley.com/10.1046/j.1360-0443.1996.91913257.x 455 

Goodwin RD, Fergusson DM, Horwood LJ. 2004. Association between anxiety disorders and 456 

substance use disorders among young persons: results of a 21-year longitudinal study. J 457 

Psychiatr Res [Internet]. [cited 2019 May 8]; 38:295–304. Available from: 458 



21 
 

http://www.ncbi.nlm.nih.gov/pubmed/15003435 459 

Grant BF, Hasin DS, Blanco C, Stinson FS, Chou SP, Goldstein RB, Dawson DA, Smith S, 460 

Saha TD, Huang B. 2005. The epidemiology of social anxiety disorder in the United States: 461 

Results from the National Epidemiologic Survey on Alcohol and Related Conditions. J Clin 462 

Psychiatry [Internet]. [cited 2017 Jun 28]; 66:1351–1361. Available from: 463 

http://www.ncbi.nlm.nih.gov/pubmed/16420070 464 

Ham LS, Bacon AK, Carrigan MH, Zamboanga BL, Casner HG. 2016. Social anxiety and 465 

alcohol use: The role of alcohol expectancies about social outcomes. Addict Res Theory 466 

[Internet]. [cited 2019 May 3]; 24:9–16. Available from: 467 

http://www.tandfonline.com/doi/full/10.3109/16066359.2015.1036242 468 

Hu L, Bentler PM. 1999. Cutoff criteria for fit indexes in covariance structure analysis: 469 

conventional criteria versus new alternatives. Struct Equ Model. 6:1–55. 470 

Keough MT, Battista SR, O’Connor RM, Sherry SB, Stewart SH. 2016. Getting the party 471 

started — Alone: Solitary predrinking mediates the effect of social anxiety on alcohol-related 472 

problems. Addict Behav [Internet]. [cited 2019 May 3]; 55:19–24. Available from: 473 

https://www.sciencedirect.com/science/article/abs/pii/S0306460315300782 474 

Kessler RC, Angermeyer M, Anthony JC, DE Graaf R, Demyttenaere K, Gasquet I, DE 475 

Girolamo G, Gluzman S, Gureje O, Haro JM, et al. 2007. Lifetime prevalence and age-of-476 

onset distributions of mental disorders in the World Health Organization’s World Mental 477 

Health Survey Initiative. World Psychiatry [Internet]. [cited 2016 Jun 22]; 6:168–176. 478 

Available from: http://www.ncbi.nlm.nih.gov/pubmed/18188442 479 

Kim S-H, Cohen AS, Alagoz C, Kim S. 2007. DIF Detection and Effect Size Measures for 480 

Polytomously Scored Items. J Educ Meas [Internet]. [cited 2019 May 8]; 44:93–116. 481 

Available from: http://doi.wiley.com/10.1111/j.1745-3984.2007.00029.x 482 



22 
 

Kushner MG, Maurer E, Menary K, Thuras P. 2011. Vulnerability to the rapid (telescoped) 483 

development of alcohol dependence in individuals with anxiety disorder. J Stud Alcohol 484 

Drugs [Internet]. [cited 2019 May 3]; 72:1019–27. Available from: 485 

http://www.ncbi.nlm.nih.gov/pubmed/22051216 486 

Lai K, Green SB. 2016. The Problem with Having Two Watches: Assessment of Fit When 487 

RMSEA and CFI Disagree. Multivariate Behav Res [Internet]. [cited 2016 Jun 7]:1–20. 488 

Available from: http://www.tandfonline.com/doi/full/10.1080/00273171.2015.1134306 489 

Marel C, Sunderland M, Mills KL, Slade T, Teesson M, Chapman C. 2019. Conditional 490 

probabilities of substance use disorders and associated risk factors: Progression from first use 491 

to use disorder on alcohol, cannabis, stimulants, sedatives and opioids. Drug Alcohol Depend 492 

[Internet]. [cited 2019 May 3]; 194:136–142. Available from: 493 

https://www.sciencedirect.com/science/article/pii/S0376871618305313 494 

Mattick RP, Clarke JCC. 1998. Development and validation of measures of social phobia 495 

scrutiny fear and social interaction anxiety. Behav Res Ther [Internet]. [cited 2017 Jun 20]; 496 

36:455–470. Available from: 497 

http://www.sciencedirect.com/science/article/pii/S0005796797100316 498 

Maydeu-Olivares A, Joe H. 2014. Assessing approximate fit in categorical data analysis. 499 

Multivariate Behav Res [Internet]. [cited 2017 Jan 10]; 49:305–328. Available from: 500 

http://ovidsp.ovid.com/ovidweb.cgi?T=JS&CSC=Y&NEWS=N&PAGE=fulltext&D=psyc11501 

&AN=2014-30220-001%5Cnhttp://primo-direct-502 

apac.hosted.exlibrisgroup.com/openurl/61ADELAIDEU/SUA_SERVICES_PAGE?sid=OVI503 

D:psycdb&id=pmid:&id=doi:10.1080%2F00273171.2014.911075&issn=00 504 

McEvoy PM, Grove R, Slade T. 2011. Epidemiology of anxiety disorder in the Australian 505 

general population: findings of the 2007 Australian National Survey of Mental Health and 506 



23 
 

Wellbeing. Aust N Z J Psychiatry. 45:957–967. 507 

Modini M, Abbott MJ, Hunt C. 2015. A Systematic Review of the Psychometric Properties of 508 

Trait Social Anxiety Self-Report Measures. J Psychopathol Behav Assess [Internet]. [cited 509 

2018 Apr 16]; 37:645–662. Available from: http://link.springer.com/10.1007/s10862-015-510 

9483-0 511 

Muthen LK, Muthen BO. 2015. Mplus Users’ Guide. Los Angeles, CA.: Muthen & Muthen. 512 

Oliveira LM, Bermudez MB, Macedo MJ de A, Passos IC. 2018. Comorbid social anxiety 513 

disorder in patients with alcohol use disorder: A systematic review. J Psychiatr Res [Internet]. 514 

[cited 2019 May 3]; 106:8–14. Available from: 515 

https://www.sciencedirect.com/science/article/pii/S0022395618300980 516 

Peters L. 2000. Discriminant validity of the Social Phobia and Anxiety Inventory (SPAI), the 517 

Social Phobia Scale (SPS) and the Social Interaction Anxiety Scale (SIAS). Behav Res Ther 518 

[Internet]. [cited 2018 Aug 9]; 38:943–950. Available from: 519 

http://www.ncbi.nlm.nih.gov/pubmed/10957828 520 

Prior K, Mills K, Ross J, Teesson M. 2017. Substance use disorders comorbid with mood and 521 

anxiety disorders in the Australian general population. Drug Alcohol Rev [Internet]. [cited 522 

2019 May 3]; 36:317–324. Available from: http://www.ncbi.nlm.nih.gov/pubmed/27324816 523 

Reise SP, Moore TM, Haviland MG. 2010. Bifactor models and rotations: exploring the 524 

extent to which multidimensional data yield univocal scale scores. J Pers Assess [Internet]. 525 

[cited 2018 Aug 9]; 92:544–59. Available from: 526 

http://www.ncbi.nlm.nih.gov/pubmed/20954056 527 

Rodriguez A, Reise SP, Haviland MG. 2016. Evaluating Bifactor Models : Calculating and 528 

Interpreting Statistical Indices. Psychol Methods [Internet]. [cited 2016 Aug 10]; 21:137–529 



24 
 

150. Available from: http://www.ncbi.nlm.nih.gov/pubmed/26523435 530 

Ruscio AM, Brown TA, Chiu WT, Sareen J, Stein MB, Kessler RC. 2008. Social fears and 531 

social phobia in the USA: results from the National Comorbidity Survey Replication. Psychol 532 

Med [Internet]. [cited 2016 Jun 23]; 38:15–28. Available from: 533 

http://www.journals.cambridge.org/abstract_S0033291707001699 534 

Samejima F. 1997. Graded Response Model. In: Handb Mod Item Response Theory 535 

[Internet]. New York, NY: Springer New York; [cited 2016 Nov 16]; p. 85–100. Available 536 

from: http://link.springer.com/10.1007/978-1-4757-2691-6_5 537 

Saunders JB, Aasland OG, Babor TF, de la Fuente JR, Grant M. 1993. Development of the 538 

Alcohol Use Disorders Identification Test (AUDIT): WHO Collaborative Project on Early 539 

Detection of Persons with Harmful Alcohol Consumption--II. Addiction [Internet]. [cited 540 

2019 Aug 19]; 88:791–804. Available from: http://www.ncbi.nlm.nih.gov/pubmed/8329970 541 

Schneier FR, Foose TE, Hasin DS, Heimberg RG, Liu S-M, Grant BF, Blanco C. 2010. 542 

Social anxiety disorder and alcohol use disorder co-morbidity in the National Epidemiologic 543 

Survey on Alcohol and Related Conditions. Psychol Med [Internet]. [cited 2019 May 3]; 544 

40:977–988. Available from: 545 

https://www.cambridge.org/core/product/identifier/S0033291709991231/type/journal_article 546 

Sinha R, Fox HC, Hong KA, Bergquist K, Bhagwagar Z, Siedlarz KM. 2009. Enhanced 547 

Negative Emotion and Alcohol Craving, and Altered Physiological Responses Following 548 

Stress and Cue Exposure in Alcohol Dependent Individuals. Neuropsychopharmacology 549 

[Internet]. [cited 2019 May 6]; 34:1198–1208. Available from: 550 

http://www.nature.com/articles/npp200878 551 

Slade T, Watson D. 2006. The structure of common DSM-IV and ICD-10 mental disorder in 552 

the Australian general population. Psychol Med. 36:1593–1600. 553 



25 
 

Stapinski LA, Rapee RM, Sannibale C, Teesson M, Haber PS, Baillie AJ. 2015. The Clinical 554 

and Theoretical Basis for Integrated Cognitive Behavioral Treatment of Comorbid Social 555 

Anxiety and Alcohol Use Disorders. Cogn Behav Pract [Internet]. [cited 2019 May 6]; 556 

22:504–521. Available from: 557 

https://www.sciencedirect.com/science/article/pii/S1077722914000893 558 

Stein DJ, Lim CCW, Roest AM, de Jonge P, Aguilar-Gaxiola S, Al-Hamzawi A, Alonso J, 559 

Benjet C, Bromet EJ, Bruffaerts R, et al. 2017. The cross-national epidemiology of social 560 

anxiety disorder: Data from the World Mental Health Survey Initiative. BMC Med [Internet]. 561 

[cited 2019 May 6]; 15:143. Available from: 562 

http://bmcmedicine.biomedcentral.com/articles/10.1186/s12916-017-0889-2 563 

Stewart SH, Morris E, Mellings T, Komar J. 2006. Relations of social anxiety variables to 564 

drinking motives, drinking quantity and frequency, and alcohol-related problems in 565 

undergraduates. J Ment Heal [Internet]. [cited 2019 May 8]; 15:671–682. Available from: 566 

http://www.tandfonline.com/doi/full/10.1080/09638230600998904 567 

Teresi JA. 2006. Different approaches to differential item functioning in health applications: 568 

Advantages, disadvantages and some neglected topics. Med Care [Internet]. 44:S152–S170. 569 

Available from: http://www.scopus.com/scopus/inward/record.url?eid=2-s2.0-570 

33750353591&partnerID=40&rel=R8.0.0 571 

Teresi JA, Fleishman JA. 2007. Differential item functioning and health assessment. Qual 572 

Life Res [Internet]. [cited 2018 May 7]; 16:33–42. Available from: 573 

http://www.ncbi.nlm.nih.gov/pubmed/17443420 574 

Thomas SE, Randall CL, Carrigan MH. 2003. Drinking to Cope in Socially Anxious 575 

Individuals: A Controlled Study. Alcohol Clin Exp Res [Internet]. [cited 2019 May 3]; 576 

27:1937–1943. Available from: http://www.ncbi.nlm.nih.gov/pubmed/14691381 577 



26 
 

Villarosa M, Kison S, Madson M, Zeigler-Hill V. 2016. Everyone else is doing it: examining 578 

the role of peer influence on the relationship between social anxiety and alcohol use 579 

behaviours. Addict Res Theory [Internet]. [cited 2019 Mar 7]; 24:124–134. Available from: 580 

http://www.tandfonline.com/doi/full/10.3109/16066359.2015.1086758 581 

Wong QJJ, Gregory B, McLellan LF. 2016. A Review of Scales to Measure Social Anxiety 582 

Disorder in Clinical and Epidemiological Studies. Curr Psychiatry Rep [Internet]. [cited 2017 583 

Jun 28]; 18:38. Available from: http://link.springer.com/10.1007/s11920-016-0677-2 584 

Wright AGC, Krueger RF, Hobbs MJ, Markon KE, Eaton NR, Slade T. 2013. The structure 585 

of psychopathology: Toward an expanded quantitative empirical model. J Abnorm Psychol. 586 

122:281–294. 587 

588 



27 
 

Tables 

Table 1: Sample descriptive in total and by AUDIT groups 

 
Total sample 
(n=1052) 

AUDIT (Low; 
n=572)) 

AUDIT  
(Hazardous  
consumption  
no dependence; 
n=420) 

AUDIT  
(Probable  
dependence; 
n=60) 

  N % N % N % N % 
Age 18-25 245 23.3 133 23.3 102 24.3 10 16.7 

 26-35 233 22.2 128 22.4 99 23.6 6 10.0 
 36-45 153 14.5 76 13.2 62 14.8 15 25.0 
 46-55 186 17.7 102 17.8 65 15.5 19 31.7 
 56-65 173 16.4 97 16.9 68 16.2 8 13.3 
 65+ 62 5.9 36 6.3 24 5.7 2 3.3 

Gender Male 208 19.8 100 17.5 93 22.1 15 25.0 
 Female 813 77.3 451 78.8 318 75.8 44 73.3 
 Other 23 2.2 17 3.0 5 1.2 1 1.7 
 Prefer not to answer 5 0.5 2 0.4 3 0.7 0 0.0 
 Missing 3 0.3 2 0.4 1 0.2 0 0.0 

Education 
level Some secondary school 25 2.4 17 3.0 5 1.2 3 5.0 

 Year 10 or equivalent 39 3.7 20 3.5 16 3.8 3 5.0 
 Year 12 or equivalent 169 16.1 94 16.4 65 15.5 10 16.7 
 Certificate level I-IV 167 15.9 96 16.8 59 14.1 12 20.0 
 Diploma/Associate degree 114 10.8 72 12.6 35 8.3 7 11.7 
 Bachelor’s degree 257 24.4 134 23.4 112 26.7 11 18.3 

 
Graduate diploma/Graduate 
certificate 112 10.7 61 10.7 48 11.4 3 5.0 

 Master’s degree 115 10.9 50 8.7 57 13.6 8 13.3 
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 Doctoral degree 47 4.5 24 4.2 20 4.8 3 5.0 
 Prefer not to answer 7 0.7 4 0.7 3 0.7 0 0.0 

Area Metropolitan 508 48.3 284 49.7 192 45.7 32 53.3 
 Regional 447 42.5 243 42.5 183 43.6 21 35.0 
 Rural 92 8.7 43 7.5 42 10.0 7 11.7 
 Missing 5 0.5 2 0.4 3 0.7 0 0.0 
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Table 2: Social anxiety disorder scores by AUDIT groups 

  AUDIT groups  Pairwise comparisons 

 Total Low (n=572) 

Hazardous  
consumption  
no dependence 
(n=420) 

Probable  
dependence 
(n=60) 

Low vs 
Hazardous 

Low Vs 
Dependence 

Hazardous vs 
Dependence 

 M (SD) M (SD) M (SD) M (SD) p (Hedge’s g) p (Hedge’s g) p (Hedge’s g) 
SIAS 38.4 (18.9) 39.6 (18.9) 35.9 (18.4) 45.1 (19.5) <0.01 (0.20) 0.03 (-0.28) <0.01 (-0.49) 
SPS 24.5 (19.3) 25.0 (19.4) 22.9 (18.6) 31.3 (20.7) 0.08 (0.11) 0.02 (-0.32) <0.01 (-0.44) 
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Table 3: Confirmatory factor analysis and exploratory bifactor analysis of the SIAS and SPS 

 Unidimensional CFA Exploratory Bifactor analysis* 
 CFI TLI RMSEA CFI TLI RMSEA ECV OmegaH 
SIAS 0.96 0.95 0.11 0.99 0.98 0.07 0.87 0.94 
SPS 0.97 0.97 0.09 0.99 0.98 0.07 0.91 0.97 
Notes: * The best fitting exploratory bifactor model comprised one general factor and 2 specific 
factors. 
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Table 4: Logistic regression/IRT DIF results for SIAS and SPS 

  AUDIT groups 
Item Wording U DIF N DIF 
SIAS7 When mixing socially, I am uncomfortable x  
SIAS9 I am at ease meeting people at parties, etc. x  
SIAS17 I feel I'll say something embarrassing when talking x  

Notes: Only items with statistically significant DIF were presented in the table. Full results are provided in the supplementary material. x 
indicates DIF was significant based on chi-square loglikelihood difference test p<0.01. Bold x indicates DIF was significant based on difference 
in McFadden’s pseudo-R2 >0.05 between nested models. U DIF = uniform differential item function. N DIF = nonuniform differential item 
functioning. 
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Figure 1: Comparison of IRT Theta scores generated using parameters that were corrected and uncorrected for meaningful DIF across 
AUDIT groups in the SIAS scale.  


