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Abstract  

Test anxiety is common among university students and more effective interventions are 

needed. The Intolerance of Uncertainty (IU) model underpins an effective intervention for 

anxiety. IU is the propensity to react negatively to uncertainty. The Intolerance of 

Uncertainty Scale – 12 (IUS-12) is the most common scale for measuring IU. This study 

examined for the first time the factor structure of the IUS-12 in UK samples, and explored the 

relationship between IU and trait and state test anxiety. Factor analyses supported a bifactor 

model with a robust and reliable general IU factor, which was replicated across two samples. 

IU was strongly associated with both trait and state test anxiety.  

 

Keywords: Test anxiety; intolerance of uncertainty; IUS-12; university students; 

psychometric; bifactor model. 
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Uncertainty and test anxiety: Validation of the Intolerance of Uncertainty Scale – 12 (IUS-

12) 

   

Anxiety about examinations or test anxiety is increasingly recognized as important in 

higher education settings due to its impact upon student academic achievement (von der 

Embse, Jester, Roy, & Post, 2018) and student mental health (Kitzrow, 2003). It is estimated 

that 25% of students are highly test anxious (Hill & Wigfield, 1984; Hahne, 1999 cf. 

Neuderth, Jabs, & Schmidtke, 2009). Highly test anxious students report poorer mental health 

(Depreeuw & De-Neve, 1992), are more likely drop out or repeat a year of study (Schaefer, 

Matthess, Pfitzer, & Kohle K, 2007 cf. Neuderth et al., 2009), and are more likely to abuse 

alcohol (Tektaş, Paulsen, & Sel, 2013) and use prescription stimulants for non-medical 

reasons (Ne’Eman-Haviv & Bonny-Noach, 2019; Sattler & Wiegel, 2013) than their low-test-

anxious peers. Moreover, test anxiety is associated with non-suicidal self-injury (Kiekens et 

al., 2016).  

Test anxiety concerns anxiety about tests and their consequences, and refers to both 

transitory states of distress in test situations (i.e., state test anxiety) and to the traits that 

predispose the person to experience test anxiety (i.e., trait test anxiety) (Zeidner, 1998). Test 

anxiety consists of worry and somatic symptoms experienced in test contexts (Liebert & 

Morris, 1967; Spielberger, 1980). Worry, which consists of repetitive negative thinking of the 

consequences of failure, is the defining characteristic of test anxiety, with meta-analyses 

consistently finding this dimension is much more strongly associated with poorer academic 

and test performance than the somatic dimension (Hembree, 1988; Seipp, 1991; von der 

Embse et al., 2018).  

Many interventions have been developed to treat test anxiety in university students. 

However, a meta-analysis of randomized controlled trials found only medium effects for 
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reducing test anxiety (g = -0.64) and weak effects for improving academic and test 

performance (g = 0.28), when outliers were removed (Huntley et al., 2019). Most 

interventions were based upon behavioral techniques (e.g., progressive muscle relaxation) 

that primarily target the somatic symptoms of test anxiety, and it may be that interventions 

that specifically target worry for therapeutic modification produce better outcomes. One 

contemporary intervention that does target worry and anxiety symptoms is a cognitive-

behavioral therapy based upon the Intolerance of Uncertainty model (IUM; Dugas, Gagnon, 

Ladouceur, & Freeston, 1998). This intervention is effective in alleviating  anxiety (Fisher, 

2006) and treating other emotional disorders (Shihata, McEvoy, Mullan, & Carleton, 2016).  

Intolerance of Uncertainty (IU) is the key component of the IUM and is defined as the 

tendency to view uncertain situations or outcomes as intolerable and threatening, irrespective 

of the actual probability of the events occurring (Dugas et al., 1998). In test anxiety, high IU 

individuals may see failing as intolerable and threatening. The IUM proposes that individuals 

with high IU experience difficulty coping with the experience of not knowing, which gives 

rise to range of responses aimed at minimizing or resolving uncertainty (Dugas et al., 1998; 

Ladouceur, Talbot, & Dugas, 1997). Worry is particularly important in the IUM, and it is 

posited that individuals with high IU frequently engage in worry as a subjective means of 

ameliorating uncertainty. For example, in test anxious students may worry about the possible 

negative consequences of failure and how they would deal with them. IU is highly correlated 

with worry in both clinical (Dugas et al., 1998; Ladouceur et al., 1999) and non-clinical 

(Dugas, Freeston, & Ladouceur, 1997; Dugas, Gosselin, & Ladouceur, 2001) samples. In 

experimental manipulations of IU, increasing IU results in increased worry (Dugas et al., 

2005; Ladouceur, Gosselin, & Dugas, 2000).  

Meta-analyses have found IU is associated with anxiety in adults (Gentes & Ruscio, 

2011), and children and adolescents (Osmanagaoglu, Creswell, & Dodd, 2018). IU is also a 
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transdiagnostic risk factor across emotional disorders (McEvoy, Hyett, Shihata, Price, & 

Strachan, 2019; Rosser, 2019), with moderate effects (r = 0.51) between IU and 

psychopathology symptoms, based on 181 studies and 52,402 participants (McEvoy et al., 

2019). However, as yet, no study has examined IU in test anxiety. Current best practice for 

the development and evaluation of complex interventions suggests the first phase of 

programmatic research should examine the validity of a theoretical model in the population 

of interest (Craig et al., 2008). This study will be the first to examine the relationships 

between IU and both trait and state test anxiety in a high stake’s situation (i.e., summative 

examinations). However, prior to investigation of IU in test anxiety among university 

students, an important first step is to examine the psychometric properties of the most 

commonly used measure that assesses IU; the Intolerance of Uncertainty Scale – 12 (IUS-12; 

Carleton, Norton, & Asmundson, 2007). The Standards for Educational and Psychological 

Testing (AERA, APA, NCME; 2014) state that evidence to support validity is required for 

each new usage of an instrument or assessment (i.e., in new contexts or populations of 

interest). In this context, validity refers to the evidence that supports the meaningful 

interpretation of IUS-12 instrument scores (Downing, 2003). Evidence to support validity of 

usage can be derived from investigations of internal structure and relations to other measures 

or constructs (AERA, APA, NCME; 2014). The IUS-12 was primarily created to address the 

inconsistent factor structure of the original 27-item IUS, in addition to removing some 

redundant and Generalized Anxiety Disorder specific items in order to improve 

generalizability of use of the instrument as a measure of IU (Carleton et al., 2007). Initial 

psychometric investigation revealed the IUS-12 to have a stable two-factor structure, 

excellent internal consistency, and be highly correlated with worry and anxiety (Carleton et 

al., 2007). The two IUS-12 factors were labeled ‘Prospective IU’ and ‘Inhibitory IU’. 

‘Prospective IU’ refers to the desire for predictability and the propensity to actively seek out 
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information to help reduce uncertainty, while ‘Inhibitory IU’ refers to reticence in the face of 

uncertainty (Carleton et al., 2007). ‘Prospective IU’ and ‘Inhibitory IU’ were highly 

correlated (r = .73), which led Carleton and colleagues to suggest that either total score or 

subscales could be computed. However, highly correlated factors does not provide empirical 

justification for use of a total score (Reise, Moore, & Haviland, 2010). Thus, although the 

two-factor structure of the IUS-12 was initially replicated in student, clinical, and community 

samples (Carleton, Collimore, & Asmundson, 2010; Fergus & Wu, 2013), subsequent 

research applying more sophisticated bifactor measurement models found the IUS-12 to have 

a strong and reliable general IU factor that explains the majority of common variance, leading 

to conclusions that the IUS-12 is essentially a unidimensional instrument and that total scores 

should be used (Bottesi, Noventa, Freeston, & Ghisi, 2019; Hale et al., 2016; Saulnier, Allan, 

Raines, & Schmidt, 2019; Shihata, McEvoy, & Mullan, 2018). As yet, no study has examined 

the factor structure of the IUS-12 in UK student samples or investigated the relationships 

between IU and test anxiety.      

The aims of this study are: (i) to examine the validity of the IUS-12 by examining if a 

bifactor or correlated two-factor measurement model provides best fit in UK student samples, 

and (ii) to examine the relationship between IU and test anxiety. To ensure robustness and 

generalizability of our findings, we investigate IUS-12 validity and relationships between IU 

in both trait test anxiety that is assessed during term time, and state test anxiety, assessed 

immediately prior to summative examinations. We hypothesized that a bifactor measurement 

model of the IUS-12 will best fit the data, and that IU will be significantly and positively 

associated with both state and trait test anxiety. 

 

Method 

Participants and procedure  
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Participants were university students from a large UK university. Convenience 

sampling was used to collect data from two different cohorts. Emails and a university student 

intranet announcement advertised the study.  

The first sample (‘trait sample’ dataset) consisted of students from across all degree 

programs at the university who completed the IUS-12 and a trait measure of test anxiety, the 

Test Anxiety Inventory (TAI; Spielberger, 1980), online during term time.  

The second sample (‘state sample’ dataset) consisted of medical students who 

completed paper copies of the IUS-12 and a state measure of anxiety, the State-Trait 

Inventory for Cognitive and Somatic Anxiety – State (STICSA-S; Ree, French, MacLeod, & 

Locke, 2008), approximately 30 minutes before their summative Objective Structured 

Clinical Examinations (OSCEs). OSCEs require students to complete a series of simulated 

clinical tasks whilst being observed and evaluated by examiners (Harden, 1988).  

An information sheet advised both cohorts of students about the voluntary nature of 

the study and that they were free to leave the study at any time without impact upon their 

studies. Participants in both cohorts were offered the opportunity to be entered into a prize 

draw for Amazon vouchers. Ethical approval for this study was received. Informed consent 

was obtained from all participants. 

 

Measures  

Intolerance of Uncertainty Scale – 12 (IUS-12; Carleton et al., 2007). The IUS-12 

consists of 12 items assessing IU. It has two subscales: (i) ‘Prospective IU’ (e.g. “One should 

always look ahead so as to avoid surprises”) and (ii) ‘Inhibitory IU’ (e.g. “When it’s time to 

act, uncertainty paralyses me”). Items are scored on a 5-point scale from 1 (“Not at all 

characteristic of me”) to 5 (“Very Characteristic of me”). Subscales scores range from 7-35 

for ‘Prospective IU’, and 5-25 for ‘Inhibitory IU’, with higher scores indicating greater IU. 
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The IUS-12 has good internal reliability (subscales Cronbach alphas of .85), stable factor 

structure, and convergent validity with other measures of IU (Carleton et al., 2007; Roma & 

Hope, 2017).  

 

Test Anxiety Inventory (TAI; Spielberger, 1980). The TAI consists of 20 items 

assessing trait test anxiety. It has two subscales: (i) Worry (e.g. “Thoughts of doing poorly 

interfere with my concentration on tests”), and (ii) Emotionality (e.g. “I feel very jittery when 

taking an important test”). Items are scored on a 4-point scale from 1 (“Almost never”) to 4 

(“Almost always”). Subscale scores range from 8-32, with higher scores indicating greater 

trait test anxiety. The TAI has excellent internal reliability (subscale Cronbach alphas ranging 

from .90 – .91), stable factor structure, and convergent validity with other measures of trait 

test anxiety (Spielberger, 1980; Szafranski, Barrera, & Norton, 2012). 

 

State-Trait Inventory for Cognitive and Somatic Anxiety – State Subscale 

(STICSA-S; Ree et al., 2008). The STICSA-S consists of 21 items assessing an individual’s 

state anxiety. It has two subscales: (i) S-Cognitive Anxiety (e.g. “I think the worst will 

happen”), and (ii) S-Somatic Anxiety (e.g. “My breathing is fast and shallow”). Items are 

scored on a 4-point scale from 1 (“Not at all”) to 4 (“Very much so”). Subscale scores range 

from 10-40 for Cognitive Anxiety and 11-44 for Somatic Anxiety, with higher scores 

indicating greater state anxiety. The STISCA-S has good internal reliability (subscale 

Cronbach alphas of .85 – .86), stable factor structure, and convergent validity with other 

measures of state anxiety, and the scale has previously been used to measure state anxiety in 

examination contexts (Gros, Antony, Simms, & McCabe, 2007; Ree et al., 2008). For 

consistency of terms, in this study, we refer to S-Cognitive Anxiety as S-Worry, and to S-

Somatic Anxiety as S-Emotionality. 
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Data analytic strategy 

Measurement models and evaluation. Confirmatory factor analyses (CFA), using 

the  weighted least squares estimator (WLSMV) recommended for analyses of ordinal data 

(Brown, 2006), were used to compare unidimensional, 2-factor correlated traits, and bifactor 

models of the IUS-12. CFA was conducted in both the trait and state datasets separately. CFA 

model fit was assessed using chi-square goodness of fit, the Comparative Fit Index (CFI) 

where values ≥ .95 indicate adequate fit (Hu & Bentler, 1999), and the Root Mean Square 

Error of Approximation (RMSEA), where values < .05 indicate good fit and values between 

0.5 – 0.8 indicate adequate fit (Browne & Cudeck, 1992), and Weighed Root Mean Square 

Residual (WRMR), where values < 1.00 indicate good fit (DiStefano, Liu, Jiang, & Shi, 

2018).  

Additional statistical indices were conducted, consistent with current best practice 

(Rodriguez, Reise, & Haviland, 2016), to assess the bifactor model, which assess the 

dimensionality of the instrument and the reliability of the general and specific factors. 

Dimensionality of the IUS-12 within the bifactor model was assessed with the following 

indices: Explained Common Variance (ECV), Percent of Uncontaminated Correlations 

(PUC), and assessment of standardized factor loadings for the general and specific factors. 

ECV and PUC inform whether a bifactor model with a strong general factor should be 

modelled as unidimensional or multidimensional (general and specific factors) in structural 

equation modelling (SEM). ECV is the proportion of common variance across items 

explained by the general factor relative to the specific factors, where values greater than .70 

indicates support for a strong general factor (Rodriguez et al., 2016). Additionally, the 

proportion of common variance explained in each item by the general factor is examined by 

item-explained common variance (I-ECV), where values greater than .80 suggest items 
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primarily reflect the general factor (Stucky & Edelen, 2015). PUC is the proportion of 

covariance terms which reflect variance from the general dimension and values greater than 

.70 reflect unidimensionality (Rodriguez et al., 2016).  

Model-based reliability of total and specific factors was assessed using the following 

indices: Omega Hierarchical General (H) and Specific (HS), construct reliability (H), and 

Factor Determinacy (FD). The coefficient H represents the proportion of systematic 

variance that can attributed to the general factor, while HS reflects the proportion of 

systematic variance explained by specific factors after partitioning out variance attributable to 

the general factor. If H values are greater than .80 then total scores are considered 

essentially unidimensional (Rodriguez et al., 2016). Coefficient H represents the proportion 

of variance explained by the latent variable (i.e., a unidimensional IU factor in this case) 

relative the variance unexplained by the latent variable. High H values (> .80) suggest a well-

defined latent variable that is replicable across studies (Rodriguez et al., 2016). FD represents 

the correlation between factor scores and factors, and it is recommended that factor scores are 

only used for FD greater than .90 (Gorsuch, 1983 cf. Rodriguez et al., 2016).       

Exploratory data analyses. Inter-correlations amongst IUS-12 and other study 

variables (TAI, STICSA, age) were examined. Internal consistency of IUS-12 was assessed 

using Cronbach’s alpha. Independent t-tests examined gender and year of study differences in 

IUS-12 and other study variables. 

Structural modelling of the associations between IU and trait and state test 

anxiety. Associations between IU and test anxiety was assessed in both trait and state sample 

datasets by fitting structural models in which latent variables for test anxiety Worry and 

Emotionality were regressed onto IUS-12. Model fit was assessed using chi-square, CLI, 

RMSEA, and WRMR fit indices using the same criteria as detailed for CFA measurement 

models above.      
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Measurement and structural modelling analyses were conducted using Mplus version 

8 (Muthén & Muthén, 2008-2017). Exploratory data analyses were conducted using SPSS 

version 25 (IBM, 2017).  

 

Results 

 The participant response rates were 53% (288 out of 541) and 52% (463 out of 882) 

for the trait and state sample datasets respectively, based upon the number of students who 

accessed the study website (for trait sample) or had access to the study information (state 

sample), with these figures including only participants who supplied sufficient data to be 

included in data analyses.  

For the trait sample (n = 288), the mean age of participants was 20.79 years (SD = 

3.46), with 201 (70%) female and 82 (29%) male respondents (and two respondents did not 

state their age or gender). One hundred and nineteen participants (41%) were in Year 1 of 

their studies, with 87 (30%) in Year 2, 52 (18%) in Year 3, and 28 (10%) in Year 4. The 

ethnic composition of the sample was as follows: 225 (79%) White British, Irish, or other, 18 

(6%) Chinese, 12 (4%) from the Indian subcontinent, 9 (3%) as Black, 10 (3%) as of mixed 

heritage, and 11 (4%) as from another ethnic group, with one participants not stating their 

ethnicity. 

For the state sample (n = 463), the mean age of participants was 21.87 years (SD = 

2.52), with 259 (56%) female and 204 (44%) male respondents. Two hundred participants, 

200 (43%) were in Year 2 of their studies, with 144 (31%) in Year 3, and 119 (26%) in Year 

4. The ethnic composition of the sample was as follows: 313 (68%) White British, Irish, or 

other, 15 (3%) Chinese, 92 (20%) from the Indian subcontinent, 12 (3%) as Black, 13 (3%) as 

of mixed heritage, and 14 (3%) as from another ethnic group, with two participants not 

stating their ethnicity. 
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In summary, the mean age of participants in both samples was similar, and both 

samples were constituted of more females than males, and where the largest ethnic group in 

both was White British. The demographic composition of the samples was similar to the 

university (trait dataset) and School of Medicine (state dataset) populations from which they 

were drawn.  

There no missing data points in the trait dataset but there were 27 missing data points 

in the State dataset (< 0.2% of total data points). Little’s MCAR test confirmed these data 

points as missing completely at random (2(2583) = 2655.44, p = .157) and expectation-

maximization was used to impute values. 

 

Factor Structure of the IUS-12 

 CFA of unidimensional, correlated factors, and bifactor measurement models were 

first examined for trait (Table 1) and state test anxiety (Table 2).  

Model fit statistics for IUS-12 in trait test anxiety dataset revealed all measurement 

models fit data adequately. Rescaled 2 difference tests found the bifactor model fit the data 

significantly better than the correlated factors model 2(11) = 46.18, p < .001 and 

unidimensional models 2(12) = 127.32, p < .001. Assessment of the bifactor model found a 

strong general factor, indicated by higher standardized loadings for all general factor items 

compared to specific factors and the general factor explained 82% of the common variance 

(ECV) compared to just 8% and 10% explained by ‘Prospective IU’ and ‘Inhibitory IU’ 

specific factors respectively. The mean I-ECV value was .81 (range .65 to .99), with 50% of 

IUS-12 items having I-ECV greater than .80, indicating that these items are stronger 

indicators of the general factor than their specific factors. The PUC value of .53 indicated the 

general factor accounted for approximately half of item correlations. Bifactor reliability 

indices support the construct reliability of the general factor (H = .87, H = .92, FD = .94). 
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Model fit statistics for IUS-12 in state test anxiety dataset also found all measurement 

models fit data adequately. Rescaled 2 difference tests found the bifactor model fit the data 

significantly better than the correlated factors model 2(11) = 282.97, p < .001 and 

unidimensional models 2(12) = 312.14, p < .001. Assessment of the bifactor model found a 

strong general factor, indicated by higher standardized loadings for all general factor items 

compared to specific factors and the general factor explained 80% of the common variance 

(ECV) compared to just 10% and 10% explained by ‘Prospective IU’ and ‘Inhibitory IU’ 

factors respectively. The mean I-ECV value was .82 (range .56 to .99), with 58% of IUS-12 

items having I-ECV greater than .80, indicating that these items are stronger indicators of the 

general factor than their specific factors. The PUC value of .53 indicated the general factor 

accounted for approximately half of item correlations. Bifactor reliability indices support the 

construct reliability of the general factor (H = .88, H = .93, FD = .95). 

Overall bifactor indices of the IUS-12 in both samples show that specific factors, 

despite explaining a small proportion of variance, do not possess sufficient reliable variance 

to enable interpretation, whereas the general factor does have construct reliability. Evidence 

here supports deriving only total IUS-12 scores. 

 

// Tables 1 and 2 about here // 

 

 Descriptive statistics and intercorrelations 

 Descriptive statistics were for IUS-12 and intercorrelations with TAI and STICSA-S 

are presented in Table 3. Internal consistency of IUS-12 was excellent (Cronbach’s alphas of 

.91) across trait and state datasets. 

 IU was significantly positively correlated with trait and state test anxiety (Pearson’s r 

from .34 to .57). Age did not correlate with IUS-12 or any TAI, or STICSA subscale.  
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In the ‘trait’ dataset, gender differences were found in trait test anxiety, with females 

reporting greater Worry (MFemale = 19.22 vs. MMale = 16.18; t(281) = 3.68, p < .001) and 

Emotionality (MFemale = 23.64 vs MMale = 19.11; t(281) = 5.80, p < .001) but no gender 

differences in IU were found. No differences were found in IU, test anxiety Worry and 

Emotionality based on students’ year of study.  

In the ‘state’ dataset, gender differences were found in state test anxiety and IU, with 

females reporting greater Worry (MFemale = 21.84 vs. MMale = 19.30; t(461) = 4.00, p < .001), 

Emotionality (MFemale = 24.67 vs. MMale = 21.55; t(461) = 5.23, p < .001), and IU (MFemale = 

29.90 vs. MMale = 27.20; t(461) = 3.09, p = .002). With regard to differences in test anxiety 

and IU scores due to year of study, no significant differences were found, except for a 

significant difference in state test anxiety Worry scores (F(2, 460) = 3.71, p = .025), with 

Year 2 students reporting significantly less Worry than Year 3 students (Mdifference = -2.03).     

 

// Table 3 about here // 

 

Associations between IU and trait and state test anxiety 

 Prior to examining the relationships between IU and test anxiety in the ‘trait’ and 

‘state’ datasets, measurement models of the TAI and STICSA-S were examined, with 

correlated two-factor models for the TAI (2 (103) = 268.80 p < .0001, CFI = .98, RMSEA = 

.08 (90% CIs .06 - .09), WRMR = .04) and STICSA (2 (188) = 647.15 p < .0001, CFI = .95, 

RMSEA = .07 (90% CIs .07 - .08), WRMR = .05) having acceptable fit.  

The relationships between IU and test anxiety Worry and Emotionality are presented 

in Figure 1 for the trait dataset and Figure 2 for the state dataset. We included gender as a 

covariate of Worry and Emotionality in both ‘trait’ and ‘state’ structural models, as gender 

differences in test anxiety are well known (Hembree, 1988; Seipp, 1991; von der Embse et 
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al., 2018). We also included Year of Study as a covariate of Worry in the ‘state’ model, as a 

significant difference between year groups was found suggesting that past examination 

experience has induced more worry, and so including for this variable will permit 

examination of this conjectured relationship. For simplicity, relationships between gender and 

Year of Study and study variables are not shown in Figures 1 and 2.  

Fit indices indicated acceptable model fit in the ‘trait’ dataset: 2 (373) = 647.82 p < 

.0001, CFI = .97, RMSEA = .051 (90% CIs .044 - .057), WRMR = .10. IU was significantly 

and positively associated with test anxiety Worry and Emotionality dimensions. Gender was 

not significantly associated with Worry or Emotionality.  

In the ‘state’ dataset, the structural model also had acceptable fit: 2 (554) = 1363.20 

p < .0001, CFI = .95, RMSEA = .056 (90% CIs .052 - .060), WRMR = 0.06. IU was 

significantly and positively associated with test anxiety Worry and Emotionality dimensions, 

with a stronger association with Worry exhibited. Gender was significantly associated with 

Worry (-.10, p < .05) and Emotionality (-.18, p < .05), and Year of Study was significantly 

and positively associated with Worry (-.08, p < .05). 

 

// Figures 1 and 2 about here // 

 

Discussion 

 Factor analyses of the IUS-12 in both trait and state test anxiety samples found a 

bifactor model provided best fit to data, with a strong and reliable general IU factor that 

accounted for the majority of variance in total IUS-12 scores. Practically, the IUS-12 can be 

considered a unidimensional representation of IU, and users of the instrument in UK 

university student contexts should compute total scores. Examination of the associations 

between IU and test anxiety found IU was significantly and positively correlated with Worry 
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and Emotionality dimensions in both trait and state test anxiety, indicating IU may represent 

an important factor in the manifestation of test anxiety. 

 Measurement model results from this study are consistent with previous studies 

examining the factor structure of the IUS-12, which found that a bifactor measurement model 

provides best fit (Bottesi et al., 2019; Hale et al., 2016; Saulnier et al., 2019; Shihata et al., 

2018). In the current study, the strong general IU factor was found to account for much of the 

reliable variance in the IUS-12 total score and also account for the majority of reliable 

variance of the specific ‘Prospective IU’ and ‘Inhibitory IU’ subscale scores too. The weak 

construct reliability of ‘Inhibitory IU’ and ‘Prospective IU’ factors argue against their scoring 

and interpretation. Thus, the robustness of a bifactor measurement model was confirmed in 

UK samples for the first time, and the IUS-12 factor structure was demonstrated in both trait 

and state test anxiety contexts, increasing generalizability of findings, and providing 

confidence to researchers in this field who wish to use the scale.  

Structural models found IU is significantly associated with both trait and state test 

anxiety, with IU showing marginally stronger associations with the test anxiety Worry 

dimension compared to Emotionality. This suggests that IU is an important factor in test 

anxiety and that reducing IU might effectively alleviate test anxiety. Gender was not 

associated with trait test anxiety but was significantly associated with state test anxiety, and 

given females reported higher state anxiety, suggests that females react with greater anxiety 

in high stakes examination contexts than males. Year of study was associated with the Worry 

dimension of test anxiety suggesting prior examination experience influences the degree of 

worry in the present examination.   

 There are several limitations to this study. Firstly, sample size for the trait dataset 

was relatively small, potentially reducing the reliability of estimates, particularly for the 

structural modelling. Secondly, females were overly represented in both trait and state 
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samples, and given females reported higher trait and state test anxiety, this may bias 

estimates. Thirdly, all data were cross-sectional and longitudinal designs are needed to elicit 

predictive associations between IU and test anxiety.  

In summary, the IUS-12 is a valid scale for measuring IU in among UK university 

students, with results suggesting researchers and clinicians should compute total but not 

subscale scores. IU was significantly and positively associated with both trait and state test 

anxiety, which suggests IU plays an important contributory role in test anxiety. Further 

examination of the IUM as applied to test anxiety is now warranted, particularly studies that 

can determine if IU predicts test anxiety  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



IUS-12 IN TEST ANXIETY   18 

 

 

 

 

Compliance with Ethical standards 

 

Conflict of interest 

The authors declare that they have no conflicts of interest. 

 

Research involving human participants and/or animals 

This study collected self-report data from human participants. All participants were presented 

with a detailed participant information sheet. Participation was voluntary. Informed consent 

was obtained from all participants in this study. 

 

Funding 

The authors received no financial support for the research or authorship of this manuscript. 

 

 

 

 

 

 

 

 

 

 

 

 

 



IUS-12 IN TEST ANXIETY   19 

 

 

 

 

References 

Association, A. E. R., Association, A. P., & Education, N. C. o. M. i. (2014). Standards for 

educational and psychological testing. Washington, DC: AERA. 

Bottesi, G., Noventa, S., Freeston, M. H., & Ghisi, M. (2019). Seeking certainty about 

Intolerance of Uncertainty: Addressing old and new issues through the Intolerance of 

Uncertainty Scale-Revised. Plos One, 14(2). doi:10.1371/journal.pone.0211929 

Brown, T. A. (2006). Confirmatory factor analysis for applied research. New York: 

Guildford. 

Browne, M. W., & Cudeck, R. (1992). Alternative Ways of Assessing Model Fit. 

Sociological Methods & Research, 21(2), 230-258. 

doi:10.1177/0049124192021002005 

Carleton, R. N., Collimore, K. C., & Asmundson, G. J. G. (2010). "It's not just the 

judgements-It's that I don't know": Intolerance of uncertainty as a predictor of social 

anxiety. Journal of Anxiety Disorders, 24(2), 189-195. 

doi:10.1016/j.janxdis.2009.10.007 

Carleton, R. N., Norton, P. J., & Asmundson, G. J. G. (2007). Fearing the unknown: A short 

version of the Intolerance of Uncertainty Scale. Journal of Anxiety Disorders, 21(1), 

105-117. doi:10.1016/j.janxdis.2006.03.014 

Craig, P., Dieppe, P., Macintyre, S., Michie, S., Nazareth, I., & Petticrew, M. (2008). 

Developing and evaluating complex interventions: the new Medical Research Council 

guidance. BMJ, 337, a1655. doi:10.1136/bmj.a1655 

Depreeuw, E., & De-Neve, H. (1992). Test anxiety can harm your health: Some conclusions 

based on a student typology. In D. G. Forgays, T. Sosnowski, & K. Wrzesniewski 

(Eds.), Anxiety: Recent developments in cognitive, psychophysiological, and health 

research (pp. 211–228). Washington: Hemisphere. 



IUS-12 IN TEST ANXIETY   20 

 

 

 

 

DiStefano, C., Liu, J., Jiang, N., & Shi, D. (2018). Examination of the Weighted Root Mean 

Square Residual: Evidence for Trustworthiness? Structural Equation Modeling: A 

Multidisciplinary Journal, 25(3), 453-466. doi:10.1080/10705511.2017.1390394 

Downing, S. M. (2003). Validity: on the meaningful interpretation of assessment data. 

Medical Education, 37(9), 830-837. doi:10.1046/j.1365-2923.2003.01594.x 

Dugas, M. J., Freeston, M. H., & Ladouceur, R. (1997). Intolerance of uncertainty and 

problem orientation in worry. Cognitive Therapy and Research, 21(6), 593-606. 

doi:10.1023/a:1021890322153 

Dugas, M. J., Gagnon, F., Ladouceur, R., & Freeston, M. H. (1998). Generalized anxiety 

disorder: a preliminary test of a conceptual model. Behaviour Research and Therapy, 

36(2), 215-226. doi:10.1016/s0005-7967(97)00070-3 

Dugas, M. J., Gosselin, P., & Ladouceur, R. (2001). Intolerance of uncertainty and worry: 

Investigating specificity in a nonclinical sample. Cognitive Therapy and Research, 

25(5), 551-558. doi:10.1023/a:1005553414688 

Dugas, M. J., Hedayati, M., Karavidas, A., Buhr, K., Francis, K., & Phillips, N. A. (2005). 

Intolerance of uncertainty and information processing: Evidence of biased recall and 

interpretations. Cognitive Therapy and Research, 29(1), 57-70. doi:10.1007/s10608-

005-1648-9 

Fergus, T. A., & Wu, K. D. (2013). The Intolerance of Uncertainty Scale: Measurement 

Invariance, Population Heterogeneity, and Its Relation With Worry Among Self-

Identifying White and Black Respondents. Assessment, 20(5), 555-564. 

doi:10.1177/1073191112460272 

Fisher, P. L. (2006). The efficacy of psychological treatments for generalised anxiety 

disorder. In G. C. L. Davey & A. Wells (Eds.), Worry and its psychological 

disorders: Theory, assessment and treatment. Chichester: John Wiley & Sons Ltd. 



IUS-12 IN TEST ANXIETY   21 

 

 

 

 

Gentes, E. L., & Ruscio, A. M. (2011). A meta-analysis of the relation of intolerance of 

uncertainty to symptoms of generalized anxiety disorder, major depressive disorder, 

and obsessive-compulsive disorder. Clinical Psychology Review, 31(6), 923-933. 

doi:10.1016/j.cpr.2011.05.001 

Gros, D. F., Antony, M. M., Simms, L. J., & McCabe, R. E. (2007). Psychometric properties 

of the State-Trait Inventory for Cognitive and Somatic Anxiety (STICSA): 

Comparison to the State-Trait Anxiety Inventory (STAI). Psychological Assessment, 

19(4), 369-381. doi:10.1037/1040-3590.19.4.369 

Hale, W., Richmond, M., Bennett, J., Berzins, T., Fields, A., Weber, D., . . . Osman, A. 

(2016). Resolving Uncertainty About the Intolerance of Uncertainty Scale-12: 

Application of Modern Psychometric Strategies. Journal of Personality Assessment, 

98(2), 200-208. doi:10.1080/00223891.2015.1070355 

Harden, R. M. (1988). What is an OSCE? Medical Teacher, 10(1), 19-22. 

doi:10.3109/01421598809019321 

Hembree, R. (1988). Correlates, causes, effects, and treatment of test anxiety Review of 

Educational Research, 58(1), 47-77. doi:10.3102/00346543058001047 

Hill, K. T., & Wigfield, A. (1984). Test anxiety: A major educational problem and what can 

be done about it Elementary School Journal, 85(1), 105-126. doi:10.1086/461395 

Hu, L. T., & Bentler, P. M. (1999). Cutoff Criteria for Fit Indexes in Covariance Structure 

Analysis: Conventional Criteria Versus New Alternatives. Structural Equation 

Modeling-a Multidisciplinary Journal, 6(1), 1-55. doi:10.1080/10705519909540118 

Huntley, C. D., Young, B., Temple, J., Longworth, M., Smith, C. T., Jha, V., & Fisher, P. L. 

(2019). The efficacy of interventions for test-anxious university students: A meta-

analysis of randomized controlled trials. Journal of Anxiety Disorders, 63, 36-50. 

doi:10.1016/j.janxdis.2019.01.007 



IUS-12 IN TEST ANXIETY   22 

 

 

 

 

IBM. (2017). SPSS Statistics for Windows and Mac (Version 25.0). Armonk, NY: IBM.  

Kiekens, G., Claes, L., Demyttenaere, K., Auerbach, R. P., Green, J. G., Kessler, R. C., . . . 

Bruffaerts, R. (2016). Lifetime and 12-Month Nonsuicidal Self-Injury and Academic 

Performance in College Freshmen. Suicide and Life-Threatening Behavior, 46(5), 

563-576. doi:10.1111/sltb.12237 

Kitzrow, M. A. (2003). The Mental Health Needs of Today's College Students: Challenges 

and Recommendations. NASPA Journal, 41(1), 167-181. doi:10.2202/1949-

6605.1310 

Ladouceur, R., Dugas, M. J., Freeston, M. H., Rheaume, J., Blais, F., Boisvert, J. M., . . . 

Thibodeau, N. (1999). Specificity of generalized anxiety disorder symptoms and 

processes. Behavior Therapy, 30(2), 191-207. doi:10.1016/s0005-7894(99)80003-3 

Ladouceur, R., Gosselin, P., & Dugas, M. J. (2000). Experimental manipulation of 

intolerance of uncertainty: a study of a theoretical model of worry. Behaviour 

Research and Therapy, 38(9), 933-941. doi:10.1016/s0005-7967(99)00133-3 

Ladouceur, R., Talbot, F., & Dugas, M. J. (1997). Behavioral expressions of intolerance of 

uncertainty in worry - Experimental findings. Behavior Modification, 21(3), 355-371. 

doi:10.1177/01454455970213006 

Liebert, R. M., & Morris, L. W. (1967). Cognitive and Emotional Components of Test 

Anxiety: A Distinction and Some Initial Data. Psychological Reports, 20(3), 975-978. 

doi:10.2466/pr0.1967.20.3.975 

McEvoy, P. M., Hyett, M. P., Shihata, S., Price, J. E., & Strachan, L. (2019). The impact of 

methodological and measurement factors on transdiagnostic associations with 

intolerance of uncertainty: A meta-analysis. Clinical Psychology Review, 73. 

doi:10.1016/j.cpr.2019.101778 



IUS-12 IN TEST ANXIETY   23 

 

 

 

 

Muthén, L. K., & Muthén, B. O. (2008-2017). Mplus User's Guide. Los Angeles, CA: 

Muthén & Muthén. 

Ne’Eman-Haviv, V., & Bonny-Noach, H. (2019). Substances as Self-Treatment for Cognitive 

Test Anxiety among Undergraduate Students. Journal of Psychoactive Drugs, 51(1), 

78-84. doi:10.1080/02791072.2018.1564090 

Neuderth, S., Jabs, B., & Schmidtke, A. (2009). Strategies for reducing test anxiety and 

optimizing exam preparation in German university students: a prevention-oriented 

pilot project of the University of Wurzburg. Journal of Neural Transmission, 116(6), 

785-790. doi:10.1007/s00702-008-0123-7 

Osmanagaoglu, N., Creswell, C., & Dodd, H. F. (2018). Intolerance of Uncertainty, anxiety, 

and worry in children and adolescents: A meta-analysis. Journal of Affective 

Disorders, 225, 80-90. doi:10.1016/j.jad.2017.07.035 

Ree, M. J., French, D., MacLeod, C., & Locke, V. (2008). Distinguishing Cognitive and 

Somatic Dimensions of State and Trait Anxiety: Development and Validation of the 

State-Trait Inventory for Cognitive and Somatic Anxiety (STICSA). Behavioural and 

Cognitive Psychotherapy, 36(3), 313-332. doi:10.1017/s1352465808004232 

Reise, S. P., Moore, T. M., & Haviland, M. G. (2010). Bifactor Models and Rotations: 

Exploring the Extent to Which Multidimensional Data Yield Univocal Scale Scores. 

Journal of Personality Assessment, 92(6), 544-559. 

doi:10.1080/00223891.2010.496477 

Rodriguez, A., Reise, S. P., & Haviland, M. G. (2016). Applying Bifactor Statistical Indices 

in the Evaluation of Psychological Measures. Journal of Personality Assessment, 

98(3), 223-237. doi:10.1080/00223891.2015.1089249 



IUS-12 IN TEST ANXIETY   24 

 

 

 

 

Roma, V. G., & Hope, D. A. (2017). Are we certain about which measure of intolerance of 

uncertainty to use yet? Cognitive Behaviour Therapy, 46(4), 327-338. 

doi:10.1080/16506073.2016.1252792 

Rosser, B. A. (2019). Intolerance of Uncertainty as a Transdiagnostic Mechanism of 

Psychological Difficulties: A Systematic Review of Evidence Pertaining to Causality 

and Temporal Precedence. Cognitive Therapy and Research, 43(2), 438-463. 

doi:10.1007/s10608-018-9964-z 

Sattler, S., & Wiegel, C. (2013). Cognitive Test Anxiety and Cognitive Enhancement: The 

Influence of Students’ Worries on Their Use of Performance-Enhancing Drugs. 

Substance Use & Misuse, 48(3), 220-232. doi:10.3109/10826084.2012.751426 

Saulnier, K. G., Allan, N. P., Raines, A. M., & Schmidt, N. B. (2019). Depression and 

Intolerance of Uncertainty: Relations between Uncertainty Subfactors and Depression 

Dimensions. Psychiatry-Interpersonal and Biological Processes, 82(1), 72-79. 

doi:10.1080/00332747.2018.1560583 

Seipp, B. (1991). Anxiety and academic performance: A meta-analysis of findings. Anxiety 

Research, 4(1), 27-41. doi:10.1080/08917779108248762 

Shihata, S., McEvoy, P. M., & Mullan, B. A. (2018). A Bifactor Model of Intolerance of 

Uncertainty in Undergraduate and Clinical Samples: Do We Need to Reconsider the 

Two-Factor Model? Psychological Assessment, 30(7), 893-903. 

doi:10.1037/pas0000540 

Shihata, S., McEvoy, P. M., Mullan, B. A., & Carleton, R. N. (2016). Intolerance of 

uncertainty in emotional disorders: What uncertainties remain? Journal of Anxiety 

Disorders, 41, 115-124. doi:10.1016/j.janxdis.2016.05.001 

Spielberger, C. D. (1980). Test anxiety inventory: Preliminary professional manual. Palo 

Alto, CA: Consulting Psychologist Press. 



IUS-12 IN TEST ANXIETY   25 

 

 

 

 

Stucky, B. D., & Edelen, M. O. (2015). Using hierarchical IRT models to create 

unidimensional measures from multidimensional data. In S. P. Reise & D. A. Revicki 

(Eds.), Handbook of item response theory modelling: Applications to typical 

performance assessment (pp. 183-206). New York, NY: Routledge. 

Szafranski, D. D., Barrera, T. L., & Norton, P. J. (2012). Test anxiety inventory: 30 years 

later. Anxiety Stress and Coping, 25(6), 667-677. doi:10.1080/10615806.2012.663490 

Tektaş, O. Y., Paulsen, F., & Sel, S. (2013). Test anxiety among German medical students 

and its impact on lifestyle and substance abuse. Medical Teacher, 35(11), 969-969. 

doi:10.3109/0142159X.2013.786813 

von der Embse, N., Jester, D., Roy, D., & Post, J. (2018). Test anxiety effects, predictors, and 

correlates: A 30-year meta-analytic review. Journal of Affective Disorders, 227, 483-

493. doi:10.1016/j.jad.2017.11.048 

Zeidner, M. (1998). Test anxiety: State of the art. London: Kluwer Academic Publishers. 

 

 



IUS-12 IN TEST ANXIETY   26 

 

 

 

 

Table 1 

Standardized factor loadings and confirmatory factor analysis goodness-of-fit indices for measurement models of the Intolerance of Uncertainty Scale – 12 in 

trait test anxiety sample (n = 288) 

 

 Unidimensional Correlated factors model Bifactor model 

Item model Inhibitory Prospective General Inhibitory Prospective 

3. Uncertainty keeps me from living a full life. .33 .35  .39 -.27  

6. When it is time to act, uncertainty paralyzes me. .75 .79  .68 .49  

7. When I am uncertain I can’t function very well. .75 .80  .70 .44  

10. The smallest doubt can stop me from acting. .73 .77  .69 .35  

12. I must get away from all uncertain situations. .76 .81  .75 .24  

1. Unforeseen events upset me greatly. .79  .81 .78  .19 

2. It frustrates me not having all the information I need. .78  .80 .72  .41 

4. One should always look ahead so as to avoid surprises. .62  .63 .57  .32 

5. A small unforeseen event can spoil everything, even with 

the best of planning. 

.76  .78 .78  .06 

8. I always want to know what the future has in store for me. .77  .81 .76  .27 
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9. I can’t stand being taken by surprise. .78  .80 .73  .33 

11. I should be able to organize everything in advance. .68  .70 .64  .29 

Model fit statistics       

  2 (df) 253 (54) 172 (53) 126 (42) 

  CFI .95 .97 .98 

  RMSEA [90% CI] .11 (.10 - .13) .09 (.07 - .10) .08 (.07-.10) 

  WRMR  .05 .04 .03 

Bifactor model ancillary statistics       

  % Explained Common Variance (ECV) - - - 0.82 0.08 0.10 

  % Omega hierarchical - - - 0.87 0.11 0.11 

  Construct reliability (H) - - - 0.92 0.13 0.45 

  Factor Determinacy (FD) - - - 0.94 0.62 0.74 

 

Note. CFI = Comparative Fit Index; RMSEA = Root mean square error of approximation; WRMR = Weighted Root Mean square Residual. 
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Table 2 

Standardized factor loadings and confirmatory factor analysis goodness-of-fit indices for measurement models of the Intolerance of Uncertainty Scale – 12 in 

state test anxiety sample (n = 463) 

 Unidimensional Correlated factors model Bifactor model 

Item model Inhibitory Prospective General Inhibitory Prospective 

3. Uncertainty keeps me from living a full life. .65 .64  .70 .17  

6. When it is time to act, uncertainty paralyzes me. .79 .77  .70 .49  

7. When I am uncertain I can’t function very well. .80 .79  .69 .60  

10. The smallest doubt can stop me from acting. .78 .77  .71 .28  

12. I must get away from all uncertain situations. .67 .66  .80 .10  

1. Unforeseen events upset me greatly. .30  .29 .77  -.08 

2. It frustrates me not having all the information I 

need. 

.72  .71 .62  .20 

4. One should always look ahead so as to avoid 

surprises. 

.70  .70 .60  .45 

5. A small unforeseen event can spoil everything, 

even with the best of planning. 

.67  .67 .81  .01 
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8. I always want to know what the future has in store 

for me. 

.80  .79 .70  .48 

9. I can’t stand being taken by surprise. .77  .76 .79  .20 

11. I should be able to organize everything in 

advance. 

.73  .72 .61  .48 

Model fit statistics       

  2 (df) 465 (54) 451 (60) 168 (42) 

  CFI .93 .93 .98 

  RMSEA [90% CI] .13 (.12 - .14) .13 (.12 - .14) .08 (.07-.09) 

  WRMR  .06 .06 .03 

Bifactor model ancillary statistics       

  % Explained Common variance (ECV) - - - 0.81 0.10 0.10 

  % Omega hierarchical - - - 0.88 0.10 0.16 

  Construct reliability (H) - - - 0.93 0.48 0.50 

  Factor Determinacy (FD) - - - 0.95 0.76 0.81 

 

Note. CFI = Comparative Fit Index; RMSEA = Root mean square error of approximation; WRMR = Weighted Root Mean square Residual.



IUS-12 IN TEST ANXIETY   30 

 

 

 

 

Table 3 

Descriptive data and Pearson’s r correlations between IUS-12 and test anxiety (Trait = TAI; 

State = STICSA) subscales 

 IU TA-W TA-E M (SD) Cronbach’s α 

Trait      

IU - .44*** .40*** 33.23 (10.56) .91 

TA-W  - .74*** 18.37 (6.42) .91 

TA-E   - 22.37 (6.29) .90 

      

State      

IU - .55*** .43*** 28.71 (9.41) .91 

TA-W  - .71*** 20.72 (6.90) .90 

TA-E   - 23.29 (6.53) .88 

 

Note. IU = Intolerance of Uncertainty Scale – 12 total score; TA-W = Test Anxiety – Worry; TA-E = 

Test Anxiety – Emotionality; M = mean, SD = standard deviation. * p < .05, ** p < .01, *** p < .001.
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Figure 1  

Structural equation modeling of the relationships between latent factors of the IUS-12 and 

dimensions of (trait) test anxiety 

 

Note. Ellipses indicate latent factors, rectangles indicate observed variables. IU = Intolerance of 

Uncertainty Scale – 12; TA = Test Anxiety (Test Anxiety Inventory). Figures show standardized path 

coefficients. Dotted lines indicate non-significant relationships. * p < .05, ** p < .01, *** p < .001. 
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Figure 2  

Structural equation modeling of the relationships between latent factors of the IUS-12 and 

dimensions of (state) test anxiety 

 

Note. Ellipses indicate latent factors, rectangles indicate observed variables. IU = Intolerance of 

Uncertainty Scale – 12; TA = Test Anxiety (as measured by STICSA-S); STISCA-S = State-Trait 

Inventory for Cognitive and Somatic Anxiety – State. Figures show standardized path coefficients. 

Dotted lines indicate non-significant relationships. * p < .05, ** p < .01, *** p < .001. 

 

 


