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Abstract 74 

Elevated levels of trait anxiety are argued to interfere with the ability to shift attention 75 

between different task sets, yet empirical support for this hypothesis is scarce. Using a task-76 

switching paradigm in two separate studies, we compared high and low trait anxious 77 

participants’ ability to switch from non-affective, positive, and negative tasks to different non-78 

affective tasks. In Study 1 (N = 59 high and low trait anxious undergraduate students), we 79 

found that non-affective-to-non-affective switch costs were smaller than both positive-to-non-80 

affective and negative-to-non-affective switch costs, and positive-to-non-affective switch costs 81 

were smaller than negative-to-non-affective switch costs. In Study 2 (N = 97 high and low trait 82 

anxious community members), we found that non-affective-to-non-affective switch costs and 83 

positive-to-non-affective switch costs were both smaller than negative-to-non-affective switch 84 

costs, but positive-to-non-affective and non-affective-to-non-affective switch costs did not 85 

differ. Crucially, none of the switch costs in either of the studies or in an analysis of the 86 

combined data differed between high and low trait anxious groups. While we cannot exclude 87 

the possibility that anxiety linked differences in task-switching do exist when switching from 88 

more demanding to less demanding tasks, our studies found no evidence for the general idea 89 

that elevated trait anxiety interferes with attentional shifting.  90 

Keywords: Task-switching, Attentional shifting, Attentional Control Theory, Trait anxiety. 91 

 92 

Highlights 93 

• Two studies assessed trait anxiety (TA) linked differences in task switching (TS) 94 

• No TA-linked differences in overall TS ability 95 

• No TA-linked differences in positive-neutral, negative-neutral, neutral-neutral TS 96 

• Similar findings in reaction times and errors 97 

• Overall no evidence for TA-linked impaired attentional shifting  98 
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No Trait Anxiety Linked Differences in Affective and Non-Affective Task-Switching 99 

1. Introduction 100 

Trait anxiety refers to the stable tendency to experience heightened levels of anxiety in 101 

a broad range of situations. Elevated levels of trait anxiety are associated with an increased risk 102 

of developing clinical anxiety (Chambers et al., 2004), making a thorough understanding of the 103 

processes associated with elevated trait anxiety imperative. According to the influential 104 

Attentional Control Theory (ACT; Eysenck et al., 2007), elevated trait anxiety increases the 105 

amount of attention given to threat and impairs attentional control. Attentional control is a key 106 

executive function and includes the ability to shift and switch attention between different task 107 

sets or task demands. Impaired attentional shifting may leave high trait anxious individuals 108 

vulnerable to maladaptive attentional processes which may further exacerbate anxiety and 109 

impair wellbeing. For example, impairments in shifting away from negative materials may 110 

facilitate repetitive negative thinking, which is associated with heightened anxiety (Spinhoven 111 

et al., 2018). Attentional shifting is often assessed using task-switching paradigms (for reviews, 112 

see Monsell, 2003; Vandierendonck et al., 2010), in which participants are required to either 113 

repeat the same task as on the previous trial (repetition trials) or switch to a different task 114 

(switch trials). Reaction times (RTs) on switch trials are typically longer than RTs on repetition 115 

trials, and the difference between these two trial types is referred to as the switch cost, with 116 

higher switch costs indicating poorer attentional shifting.  117 

While ACT predicts that elevated trait anxiety should be associated with greater switch 118 

costs, studies investigating the relation between trait anxiety and attentional shifting between 119 

affectively neutral tasks have thus far yielded inconclusive or mixed results (Kofman et al., 120 

2006; Visu-Petra et al., 2013). For example, Derakshan et al. (2009) used a task which could 121 

repeat or alternate between different tasks and found that high state anxious participants 122 

showed higher switch costs than low state anxious participants, but they did not compare high 123 
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and low trait anxious groups. Bunce et al. (2008) found no association between trait anxiety 124 

and RTs on switch trials, but they did not report the correlations between trait anxiety and 125 

switch costs. More recently, Gustavson et al. (2017) developed a task in which participants had 126 

to switch between easy and more demanding non-affective tasks. Larger switch costs were 127 

found only when switching from the more demanding task to the less demanding task and this 128 

was exaggerated for those reporting high trait anxiety. This suggests that there is no anxiety-129 

related deficit in general task-switching, but rather a specific difficulty when shifting away 130 

from attentionally demanding tasks.  131 

Given that high trait anxiety is associated with a tendency to attend to valenced, and in 132 

particular negatively valenced stimuli (Bar-Haim et al., 2007), trait anxiety linked task-133 

switching deficits may only be apparent when switching away from affective tasks to non-134 

affective tasks. This hypothesis would be consistent with earlier studies showing that high trait 135 

anxious participants take longer than their low trait anxious counterparts to shift attention away 136 

from threat-related stimuli (Fox et al., 2002). It is also consistent with clinical reports 137 

suggesting that anxious clients tend to perseverate on negative thoughts (Clark, 2001). Few 138 

studies have directly addressed the relation between trait anxiety and attentional shifting 139 

between tasks involving an affective judgement, although some studies have examined the 140 

association between such affective task-switching and constructs related to anxiety. For 141 

example, smaller switch costs when shifting from affective to non-affective aspects of negative 142 

stimuli is associated with increased effectiveness of reappraisal (Malooly et al., 2013) and 143 

decreased rumination (Genet et al., 2013). Twivy et al. (2021) measured trait anxiety at two 144 

different time points (T1 and T2) with seven weeks in between, and they measured the cost of 145 

attentional shifting between tasks involving affective judgments and affective materials at T1. 146 

They found that more efficient shifting away from the affective aspects of negative stimuli was 147 

predictive of increased anxiety over time (i.e., trait anxiety at T2 correcting for trait anxiety at 148 
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T1), while more efficient shifting of attention towards affective aspects of positive stimuli 149 

predicted smaller increases in trait anxiety over time. However, Twivy et al. found no 150 

significant correlations between any of their switch costs and trait anxiety, either T1 or T2. 151 

Finally, Johnson (2009) asked participants to respond to either the emotional expressions of 152 

happy, angry, or neutral face pictures (affective task) or to shapes that were presented between 153 

the faces’ eyes (neutral task). They found that high trait anxiety was associated with larger 154 

switch costs when switching from the neutral to the affective task, but not when switching from 155 

the affective to the neutral task. 156 

Johnson’s (2009) results thus appear to contradict the hypothesis that trait anxiety is 157 

associated with a task-switching deficit specifically when switching away from affective tasks 158 

to non-affective tasks. However, the number of trials in each of the different trial types in 159 

Johnson´s study was not balanced. While they presented a limited number of affective-to-non-160 

affective switches, non-affective-to-affective switches, and non-affective repetitions, a large 161 

majority of trials consisted of affective repetitions. This overrepresentation of affective 162 

repetitions likely resulted in increased practice effects on this task set, leading to faster RTs on 163 

affective repetitions and slower RTs on affective-to-non-affective switches, and may thus have 164 

distorted the resulting switch costs. To thoroughly test the hypothesis that trait anxiety is 165 

associated with deficits switching away from affective tasks to non-affective tasks, equal 166 

number of switch and repetition trials should be used in each condition. In addition, their 167 

affective task included both positive and negative stimuli. However, their analyses did not 168 

differentiate between switch costs associated with shifting from the positive versus the negative 169 

stimulus dimension in the affective task. Given that high trait anxiety is associated with a 170 

disproportionate tendency to allocate attention to negative information in particular (Bar-Haim 171 

et al., 2007), anxiety linked switching deficits towards non-affective tasks may be only 172 

apparent when switching away from negative affective tasks.  173 
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In the current study, groups of high and low trait anxious participants completed a task-174 

switching paradigm involving non-affective tasks that were preceded by either the same non-175 

affective task (non-affective repetitions), or by a positive affective task, i.e. a task that required 176 

judging whether or not a stimulus was positive in valence (positive-to-non-affective switches), 177 

a negative affective task, i.e. a task that required judging whether or not a stimulus was negative 178 

in valence (negative-to-non-affective switches), or a different non-affective task (non-179 

affective-to-non-affective switches). The design was balanced such that there were equal 180 

numbers of trials in each condition. Our main aim was to test the veracity of three alternative 181 

hypotheses. A first possibility is that – in line with the ACT – switching from any task to a 182 

different task should be impaired in high anxious participants, and thus all switch costs should 183 

be larger in high compared to low trait anxious groups. Alternatively, high trait anxiety may 184 

impair only the ability to shift away from attentionally demanding stimuli (Gustavson et al., 185 

2017). If this is true, only switching from the affective tasks to a non-affective task should be 186 

affected, and both the positive-to-non-affective and the negative-to-non-affective switch costs 187 

(but not the non-affective-to-non-affective switch cost) should be larger in high compared to 188 

low trait anxious groups. Finally, high trait anxiety may impair specifically shifting away from 189 

negative tasks. If this is true, only switching from the negative task to a non-affective task 190 

should be affected, and thus only the negative-to-non-affective switch costs should be larger in 191 

high compared to low trait anxious groups. 192 

2. Study 1 193 

2.1. Method 194 

2.1.1. Participants 195 

A total of 60 participants (48 women, age M = 19.47, SD = 3.85), recruited from the 196 

University of Western Australia’s undergraduate research participant pool, took part in this 197 

study in exchange for course credits. Our sample size was based on the sample size of 198 
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Derakshan et al. (2009). A sensitivity analysis with G*Power (Faul et al., 2007), with a 199 

conventional value of .80 for statistical power, 60 participants divided over two groups, and 200 

three repeated measurements with an estimated correlation between repeated measures of .50 201 

showed that our sample was large enough to detect minimal effect sizes of ƒ = .17, 202 

corresponding with small to medium sized effects. To obtain subsamples of high trait anxious 203 

(HTA) and low trait anxious (LTA) participants, we invited students who scored in the top 204 

(scores > 50) and bottom (scores < 38) tertiles on the trait version of the State-Trait Anxiety 205 

Inventory (STAI; Spielberger et al., 1983; see below) during a screening at the start of the 206 

semester.  207 

2.1.2. State-Trait Anxiety Inventory (Spielberger et al., 1983).  208 

The trait and state versions (STAI-T and STAI-S) of the STAI were used to assess 209 

dispositional and current anxiety, respectively. Both questionnaires consist of 20 statements, 210 

and each statement is scored on a 4-point Likert scale. Cronbach’s alphas in our sample were 211 

.95 for the STAI-T and .96 for the STAI-S. Because we recruited HTA and LTA groups based 212 

on screening scores, both anxiety measures only served to describe our sample and to check 213 

whether our recruitment procedure did indeed result in high versus low anxious groups. 214 

2.1.3. Materials 215 

For the task-switching paradigm, a total of 96 pictures were selected from the 216 

International Affective Picture System (Lang et al., 2008). Of these 96 pictures, 16 pictures 217 

were positive (valence M = 7.89, SD = 0.32; arousal M = 4.81, SD = 0.78) and 16 pictures were 218 

negative (valence M = 2.67, SD = 0.42; arousal M = 4.76, SD = 0.47). The remaining 64 pictures 219 

were emotionally neutral (valence M = 5.30, SD = 0.13; arousal M = 3.63, SD = 0.76). The 220 

neutral pictures depicted either indoor versus outdoor scenes and either involved people versus 221 

no people, with 16 pictures for each combination of these two dimensions. Valence ratings 222 

differed significantly for all sets, all ts > 24.65, all ps < .001. Arousal ratings for the neutral set 223 
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differed significantly from the arousal ratings of both the positive and the negative set, both ts 224 

> 5.50, both ps < .001, with no difference in arousal between the positive and negative sets, t 225 

< 0, p = .83. Emotional pictures equally often contained people versus no people and depicted 226 

equally often indoor versus outdoor scenes. Pictures were presented in their original size 227 

(maximum size of 1024 x 768 pixels). 228 

2.1.4. Measure of Affective and Non-Affective Attentional Shifting: Task-Switching 229 

Paradigm 230 

We developed a task-switching paradigm to measure both affective and non-affective 231 

attentional shifting within a single paradigm (Figure 1). It involved four different task sets: 232 

Judging whether or not a picture was positive (positive affective task set), judging whether or 233 

not a picture was negative (negative affective task set), judging whether or not a picture 234 

presented an outdoor scene (non-affective task set 1), or judging whether or not a picture 235 

contained people (non-affective task set 2). For trials involving the positive (or negative) 236 

affective task sets, pictures could be either positive (or negative) or neutral. For the non-237 

affective task sets, only neutral pictures were presented. To obtain an equal amount of 238 

observations in each cell of the design, we grouped trials into pairs, and we only analysed the 239 

RTs to the second trial in each pair. There were 6 different types of trial pairs: (1) positive-to-240 

positive repetition pairs, (2) positive-to-non-affective switch pairs, (3) negative-to-negative 241 

repetition pairs, (4) negative-to-non-affective switch pairs, (5) non-affective-to-non-affective 242 

repetition pairs, and (6) non-affective-to-non-affective switch pairs.  243 

From responses on the second trial of these trial pairs, we calculated three different 244 

switch cost indices. First, reflecting positive attentional shifting, positive-to-non-affective 245 

switch costs were calculated by subtracting the average RTs on non-affective-to-non-affective 246 

repetitions from the average RTs on positive-to-non-affective switch trials. Second, reflecting 247 

negative attentional shifting, negative-to-non-affective switch costs were calculated by 248 



11 

 

subtracting average RTs on non-affective-to-non-affective repetitions from average RTs on 249 

negative-to-non-affective switch trials. Third, reflecting non-affective attentional shifting, non-250 

affective-to-non-affective switch costs were calculated by subtracting average RTs on non-251 

affective-to-non-affective repetitions from average RTs on non-affective-to-non-affective 252 

switch trials. These calculations ensured that there were no differences in affectivity between 253 

the two RTS that were compared (both were for non-affective tasks). As such, the switch cost 254 

only reflects the impairment in RT when switching away from another task to a non-affective 255 

task, relative to repeating a non-affective task. For the analyses of the error rates, we calculated 256 

the equivalent scores. 257 

Each trial started with the presentation of a 500ms white fixation cross on a black 258 

background. Next, a picture and a task-cue were presented simultaneously. The task-cues were 259 

audio files consisting of a single word (‘positive’, ‘negative’, ‘outside’, ‘people’), presented 260 

through headphones, and indicated which task set was to be used on any given trial. Participants 261 

classified pictures according to the current task set using the y-key (yes) and the n-key (no) on 262 

a standard QWERTY keyboard. Pictures remained on the screen until a response was 263 

registered. Correct responses were followed by a 500ms inter-trial interval, after which the next 264 

trial started. Incorrect responses were followed by a 3000ms error message to not adversely 265 

affect RTs on the next trial, after which the 500ms inter-trial interval started. Participants were 266 

asked to respond as accurately as possible. 267 

The task consisted of 288 trial pairs in total, distributed over 6 blocks of 48 trial pairs 268 

each. After each block, participants could take a self-paced break. The 6 different types of trial 269 

pairs were distributed evenly across blocks and presented in a random order, and each picture 270 

was presented once per block. Prior to the test block, participants completed a practice block 271 

consisting of 24 trial pairs in which feedback was provided on both correct and incorrect 272 

responses. Each task set was practiced in 6 randomly ordered trial pairs, using pictures from a 273 
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separate picture set.  274 

2.1.5. Procedure  275 

Participants were informed of the general nature of the task and stimuli prior to 276 

providing written informed consent. Next, participants completed the questionnaires and the 277 

task-switching paradigm.1 Participants were debriefed after completing the study. The 278 

procedure was approved by the Human Research Ethics Office of the University of Western 279 

Australia (ref. number RA/4/1/5243).  280 

2.1.6. Outlier Analysis and Scoring 281 

The task-switching paradigm data of one participant were removed prior to all further 282 

analyses because their error rate deviated more than 3 SDs from the group mean (M = 95.69% 283 

correct, SD = 3.24, participant’s score = 83.68% correct. We then removed the first trial of each 284 

trial pair, and we calculated the error rates for each trial type. Next, we removed errors (3.63%) 285 

and outlying RTs, identified for each task set separately, following the absolute deviation 286 

around the median procedure described by Leys et al. (2013) with a moderately conservative 287 

threshold of 2.5. This resulted in the removal of 11.00%, 11.09%, 10.70%, and 10.43% of trials 288 

for the people, outside, positive, and negative task sets, respectively.2 289 

2.2. Results 290 

Table 1 presents descriptive statistics for all variables of interest. The HTA and LTA 291 

groups did not differ in age, t < 1, or gender distribution, χ2(1) = 3.75, p > .05. Reflecting our 292 

recruitment procedure, the HTA group had higher trait and state anxiety scores at the time of 293 

testing than the LTA group, both ts > 6.00, both ps < .001. Trait and state anxiety were strongly 294 

positively correlated, Spearman’s ρ = .78, p < .001. 295 

 
1 The procedure also included three additional questionnaires that were used for exploratory purposes and that are 

not included in this manuscript. These were the Coping Flexibility Scale (Kato, 2013), the Penn State Worry 

Questionnaire (Meyer et al., 1990), and the Cognitive Flexibility Inventory (Dennis & Vander Wal, 2010).  
2 More details on outlier treatment, as well as the raw and transformed data and output files, are available on 

https://osf.io/n2k9b 

https://osf.io/n2k9b
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Our study’s crucial tests addressed the differences between HTA and LTA groups in 296 

attentional shifting. We ran a 2 (Anxiety Group: HTA vs. LTA) x 3 (Valence: positive-to-non-297 

affective vs. negative-to-non-affective vs. non-affective-to-non-affective) mixed-measures 298 

ANOVA on the RT switch costs, with Anxiety Group as a between subjects factor and Valence 299 

as a within subjects factor. This analysis revealed a significant main effect of Valence, F(2, 56) 300 

= 5.89, p = .005, ƒ = 0.40, but no significant main effect of Anxiety Group, F(1, 57) = 1.06, p 301 

= .31, nor a significant interaction, F < 1, p = .40, ƒ = 0.18. The main effect of Valence indicated 302 

that, irrespective of Anxiety Group, the cost associated with switching to a non-affective task 303 

depended on the nature of the preceding task. Non-affective-to-non-affective switch costs (M 304 

= 69.31, SD = 62.95) were smaller than both negative-to-non-affective switch costs (M = 97.19, 305 

SD = 72.83), F(1, 58) = 12.10, p = .001, ƒ = 0.46, and positive-to-non-affective switch costs 306 

(M = 85.30, SD = 65.74), F(1, 58) = 6.30, p = .015, ƒ = 0.33, suggesting that switching from 307 

affective to neutral tasks is more demanding. Positive-to-non-affective switch costs were also 308 

smaller than negative-to-non-affective switch costs, F(1, 58) = 5.31, p = .025, ƒ = 0.30. An 309 

identical analysis of the switch costs from the error rates revealed neither significant main 310 

effects (Valence: F(2, 56) = 2.66, p = .079, ƒ = 0.31; Anxiety Group: F(1, 57) < 1, p = .562, ƒ 311 

= 0.08) nor a significant interaction, F(2, 56) < 1, p = .488, ƒ = 0.16. 312 

In order to assess the degree to which the data supported the null hypothesis (switch 313 

costs are not affected by trait anxiety) versus the alternative hypothesis (switch costs are 314 

affected by trait anxiety), we used JASP (2020) to run Bayesian mixed measures ANOVAs 315 

with default priors, again with Valence as within and Anxiety Group as between subjects 316 

factors. For the RTs, compared to the null model, this analysis provided very strong support 317 

favouring the model including the main effect of Valence, BF10 = 91.92. After adding the main 318 

effect of Valence to the null model, we found anecdotal evidence against the model including 319 

the main effect of Anxiety Group, BF10 = 0.56, and strong evidence against the model including 320 
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the main effect of Anxiety Group and the interaction between Anxiety Group and Valence, 321 

BF10 = 0.09. As such, these analyses further support the conclusion that while switch costs to 322 

non-affective tasks are affected by the valence of the preceding task, high and low trait anxious 323 

groups did not differ in their ability to switch from either positive, negative, or non-affective 324 

tasks sets to a (different) non-affective task set. In the equivalent analysis on the switch costs 325 

from the errors, we found anecdotal evidence against the model with the main effect of Valence 326 

(BF10 = 0.52), moderate evidence against the model with the main effect of Anxiety Group 327 

(BF10 = 0.33), and strong evidence against the model with both main effects and the interaction 328 

(BF10 = 0.03). In other words, also in the analysis of the errors did HTA and LTA groups not 329 

differ in their task-switching ability. 330 

2.3. Discussion 331 

The results of Study 1 are easily summarized: While we found that the nature of the 332 

preceding task affected the cost of switching to a subsequent non-affective task, we found no 333 

trait anxiety linked differences in either overall switch costs or valence-specific switch costs. 334 

As such, our findings are in conflict with one of the central assumptions of the ACT, according 335 

to which elevated trait anxiety impairs attentional control and thus hampers one’s ability to 336 

switch between tasks. However, as our sample size was relatively small, we cannot exclude the 337 

possibility that relatively small anxiety linked differences in task-switching do exist. To counter 338 

this limitation and because replications are paramount for the transparency and verifiability of 339 

findings (Cumming, 2014; Pashler & Wagenmakers, 2012), we conducted a second study, in 340 

which we replicated the procedure of Study 1 in a larger community sample. In line with the 341 

hypotheses following from the ACT (and the hypotheses tested in Study 1), we predicted 342 

impaired switching in high compared to low anxious participants, and we assessed whether 343 

such anxiety linked differences in switch costs were affected by the nature of the preceding 344 

task.  345 
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3. Study 2 346 

3.1. Method 347 

3.1.1. Participants 348 

We invited 100 participants (48 women, 50 men, 2 non-binary, age M = 43.92, SD = 349 

12.67) from MTurk to participate in our study in exchange for USD10 (median duration was 350 

45 minutes). Workers scoring in the top (scores > 48) and bottom (scores < 35) tertiles on the 351 

STAI-Trait during a large screening conducted in the year previous to when testing took place 352 

were invited for the HTA and LTA groups, respectively. A sensitivity analysis using G*Power 353 

(Faul et al., 2003), with two groups, three repeated measures, conventional values of .05 for 354 

alpha and .80 for power, and a correlation between repeated measures of .63 (i.e., the smallest 355 

correlation between repeated measures in Study 1), showed that our sample size was large 356 

enough to detect relatively small effects (with ƒs of 0.11 and larger).  357 

3.1.2. Procedure 358 

All measures and the general procedure were identical to the measures and procedure 359 

adopted in Study 1, except (1) Study 2 was conducted online, (2) we reduced the number of 360 

trial pairs in the practice phase of the task-switching paradigm from 24 to 12, and (3) we 361 

removed the exploratory questionnaires from the procedure. Cronbach’s alpha’s for the STAI-362 

T and STAI-S in our sample were both .98. Upon completion of the study, participants were 363 

debriefed and received compensation. The procedure was approved by the Human Research 364 

Ethics Office of the University of Western Australia (ref. number RA/4/1/5243). 365 

3.1.3. Outlier Analysis and Scoring 366 

Our approach to outliers and scoring was identical to the one used in Study 1. The task-367 

switching paradigm data of three participants were removed prior to all further analyses 368 

because their error rates deviated more than 3 SDs from the group mean (M = 95.35% correct, 369 

SD = 3.58, participant’s scores = 81.77, 82.64, and 83.16% correct. Next, we removed the first 370 
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trial of each trial pair, errors (3.53%), and 6.11%, 6.79%, 7.43%, and 7.42% of trials with 371 

outlying RTs for the people, outside, positive, and negative task sets, respectively (more details 372 

are provided in the data cleaning protocol, available on the study’s OSF-page).  373 

3.2. Results 374 

Descriptive statistics for all variables of interest are presented in Table 2. The HTA and 375 

LTA groups did not differ in age, t(98) = 1.80, p = .074, but the LTA group had more male and 376 

less female participants (vice-versa for the HTA group), χ2(2) = 16.33, p < .001. In line with 377 

recruitment strategy, the HTA group had higher trait and state anxiety scores at the time of 378 

testing than the LTA group, both ts > 13.54, both ps < .001. Trait and state anxiety were 379 

strongly positively correlated, Spearman’s ρ = .89, p < .001. 380 

As in Study 1, our second study’s crucial tests addressed HTA versus LTA group 381 

differences in attentional shifting. The 2 (Anxiety Group: HTA vs. LTA) x 3 (Valence: 382 

positive-to-non-affective vs. negative-to-non-affective vs. non-affective-to-non-affective) 383 

mixed-measures ANOVA on the switch costs revealed only a significant main effect of 384 

Valence, F(2, 94) = 6.93, p = .002, ƒ = 0.38. Neither the main effect of Anxiety Group nor the 385 

interaction approached significance, both Fs < 1, both ps > .47, both ƒs < 0.08. The main effect 386 

of Valence indicated that the magnitude of the cost of switching to a non-affective task 387 

depended on the nature of the preceding task, but the absence of a significant interaction 388 

indicated that these effects did not differ between HTA and LTA groups. Non-affective-to-389 

non-affective switch costs (M = 69.58, SD = 48.50) were smaller than negative-to-non-affective 390 

switch costs (M = 79.78, SD = 45.82), F(1, 96) = 13.58, p < .001, ƒ = 0.38, but they did not 391 

differ from positive-to-non-affective switch costs (M = 71.53, SD = 43.46), F < 1, p = .54, ƒ = 392 

0.06. Positive-to-non-affective switch costs were smaller than negative-to-non-affective switch 393 

costs, F(1, 96) = 5.81, p = .018, ƒ = 0.25. These results thus indicate that switching to a non-394 

affective task is most demanding when it was preceded by the negative task. As in Study 1, an 395 
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identical analysis of the switch costs from the error rates revealed neither significant main 396 

effects (Valence: F(2, 94) = 1.74, p = .181, ƒ = 0.19; Anxiety Group: F(1, 95) < 1, p = .645, ƒ 397 

= 0.04) nor a significant interaction, F(2, 94) < 1, p = .629, ƒ = 0.10. 398 

As in Study 1, we also ran a Bayesian repeated measures ANOVA with default priors 399 

to assess the degree to which the data supported the null hypothesis (switch costs are not 400 

affected by trait anxiety) versus the alternative hypothesis (switch costs are affected by trait 401 

anxiety). Compared to the null model, the analysis of RTs provided moderate support favouring 402 

the model including the main effect of Valence, BF10 = 7.39. As in Study 1, after adding the 403 

main effect of Valence to the null model, we found anecdotal evidence against the model 404 

including the main effect of Anxiety Group, BF10 = 0.44, and very strong evidence against the 405 

model including the main effect of Anxiety Group and the interaction, BF10 = 0.03. These 406 

analyses thus further indicate that the valence of a preceding task affects the cost of switching 407 

to a non-affective task, but that HTA and LTA groups do not differ in their ability to switch 408 

from either positive, negative, or non-affective tasks sets to (different) non-affective task sets. 409 

In the equivalent analysis on the switch costs from the errors, we found moderate evidence 410 

against the model with the main effect of Anxiety Group (BF10 = 0.15) and the model with the 411 

main effect of Valence (BF10 = 0.13), and very strong evidence against the model with both 412 

main effects and the interaction (BF10 = 0.002). Thus, HTA and LTA groups did again not 413 

differ in their task-switching ability. 414 

Finally, to further increase our sample size and thus increase the power of our analyses, 415 

we merged the datasets of both studies, and conducted the critical repeated measures ANOVAs 416 

on the data of all participants. In order to account for potential differences between student and 417 

MTurk samples, we also included Study (study 1 versus study 2) as a between subjects factor 418 

in this analysis. The RT analysis revealed a significant main effect of Valence, F(2, 151) = 419 

14.05, p < .001, ƒ = 0.43, which was qualified by the Valence x Study interaction, F(2, 151) = 420 
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3.36, p = .037, ƒ = 0.21. This interaction indicated only that the main effect of Valence differed 421 

between the two studies, in the manner which is described above. The main effect of Anxiety 422 

Group and the interactions involving Valence and Anxiety Group were all non-significant, all 423 

Fs < 1, all ps > .46, all ƒs < 0.08. The equivalent analysis of error switch costs revealed only a 424 

significant main effect of Valence, F(2, 151) = 4.226, p = .016, ƒ = 0.243. All other effects 425 

were non-significant, all Fs < 1.08, all ps > .34, all ƒs < 0.12. The main effect of Valence 426 

indicated that, in the two studies combined, negative-to-non-affective switch costs (M = -0.53, 427 

SD = 2.68) were smaller than positive-to-non-affective switch costs (M = -0.01, SD = 2.86), 428 

F(1, 155) = 5.30, p = .023, ƒ = 0.18, but neither negative-to-non-affective switch costs nor 429 

positive-to-non-affective switch costs differed from non-affective-to-non-affective switch 430 

costs (M = 0.09, SD = 2.75), F(1, 155) = 3.86, p = .051, ƒ = 0.16, and F(1, 155) < 1, p = .772, 431 

ƒ = 0.03, respectively. In sum, even in a sample of 156 participants, we found no evidence to 432 

support the hypothesis that HTA and LTA people differ in their task-switching abilities.3  433 

3.3. Discussion 434 

In line with our findings from Study 1, our Study 2 findings again showed that the 435 

nature of the preceding task affected the switch cost to a subsequent non-affective task. Central 436 

to our study’s main aim and contrary to the predictions by the ACT, we again found no trait 437 

anxiety linked differences in overall or valence-specific switch costs, neither in the data from 438 

Study 2, nor after merging the data from both studies. 439 

4. General Discussion 440 

We used a task-switching paradigm to investigate whether elevated levels of trait 441 

anxiety impair (1) general attentional shifting, (2) affective-to-non-affective attentional 442 

shifting, or (3) only negative-to-non-affective shifting. We found no support for either of these 443 

 
3 The absence of trait-anxiety-linked differences in RT switch costs was not driven by our exclusion of RT outliers, 

nor was it influenced by gender distributions or age. Output of all RT analyses before the removal of outliers or 

including gender or age as a between-subjects factor or covariate is available on the study’s OSF page.  
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possibilities. In Study 1, non-affective-to-non-affective switch costs were smaller than both 444 

positive-to-non-affective and negative-to-non-affective switch costs, and positive-to-non-445 

affective switch costs were smaller than negative-to-non-affective switch costs. In Study 2, 446 

non-affective-to-non-affective switch costs and positive-to-non-affective switch costs were 447 

both smaller than negative-to-non-affective switch costs, but positive-to-non-affective and 448 

non-affective-to-non-affective switch costs did not differ. Crucially, in neither of the studies, 449 

nor in an analysis of the combined data of both studies, were any of the switch costs affected 450 

by trait anxiety. 451 

One possible explanation for our null findings is limited statistical power. It is possible 452 

that trait anxiety linked differences in switch costs do exist, but that our samples were not large 453 

enough to detect such differences. To examine this possibility, we conducted a post-hoc 454 

sensitivity analysis with G*Power (Faul et al., 2007), with a conventional value of .80 for 455 

statistical power, a total sample size of 156 participants (= total N from merged dataset) divided 456 

over two groups, and three repeated measurements with a correlation between repeated 457 

measures of .72 (correlations between the three switch costs in the merged data file were .72, 458 

.77, and .78). This analysis showed that our sample was large enough to detect minimal effect 459 

sizes of ƒ = .08, corresponding with very small effects. If HTA and LTA people do differ in 460 

their ability to switch between our different task sets, our study shows that such differences are 461 

likely very small.  462 

In light of our null findings, it is important to consider the relatively limited level of 463 

specificity of the impaired attentional shifting hypothesis of the ACT. The theory posits only 464 

that anxiety impairs performance on tasks involving the shifting function, without specifying 465 

the potential influence of the affective nature of the tasks or stimuli. We consider it a strength 466 

of our study to have differentiated between three different types of switching (i.e., non-467 

affective-to-non-affective switching, positive-to-non-affective switching, and negative-to-non-468 
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affective switching) that could have been differentially affected by trait anxiety. Previous 469 

studies have found relations between more efficient switching from affective to non-affective 470 

aspects of negative stimuli and increased reappraisal effectiveness (Malooly et al., 2013), 471 

decreased rumination (Genet et al., 2013), but also increased anxiety over time (Twivy et al., 472 

2021). Inversely, more efficient switching from affective to non-affective aspects of positive 473 

stimuli has been associated with increased rumination (Genet et al., 2013). In absence of 474 

significant trait anxiety linked differences in our switch costs, future studies could address trait 475 

anxiety linked differences in other types of switching. For instance, given Johnson’s (2009) 476 

finding of trait anxiety linked differences in non-affective-to-affective switching, future studies 477 

may further specify this effect by differentiating between non-affective-to-positive and non-478 

affective-to-negative switching (Twivy et al., 2021), and negative-to-positive and positive-to-479 

negative switching.  480 

Previous studies reporting anxiety linked differences in non-affective switching almost 481 

exclusively found these differences when comparing participants differing in state anxiety 482 

rather than trait anxiety (Derakshan et al., 2009; Visu-Petra et al., 2013). This may suggest that 483 

state rather than trait anxiety impairs non-affective attentional shifting. Because we selected 484 

participants based on trait anxiety scores, our study was not designed to test this alternative. 485 

However, our groups did also differ significantly in state anxiety, and the correlation between 486 

trait and state anxiety in our study was very large. If differences in state rather than trait anxiety 487 

indeed impair non-affective switching, we should have replicated such effects. In addition, 488 

although Eysenck et al. (2007) mention the possibility that impairments in measures of 489 

attentional control are most evident when both trait and state anxiety are high, the ACT is 490 

concerned primarily with trait anxiety. Evidence unambiguously supporting the ACT should 491 

therefore follow from studies comparing participants with different levels of trait anxiety, with 492 

high trait anxious participants showing impaired switching relative to low trait anxious 493 
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participants. Such evidence remains very scarce. The one study that did find a trait anxiety 494 

linked difference in non-affective switching (Gustavson et al., 2017) found this difference only 495 

when participants switched from a demanding task to a less demanding task, and not vice versa. 496 

As our study did not differentiate between levels of attentional demand of the two non-affective 497 

tasks, it indicates that there is no trait anxiety linked difference in non-affective switching, with 498 

the potential exception of switching from demanding to less demanding tasks.4  499 

Notable strengths of our study include our systematic comparison of both non-affective-500 

to-non-affective and affective-to-non-affective switch costs, using trial pairs to fully balance 501 

the numbers of trial types and thus the number of observations for each condition of interest. 502 

Limitations include the absence of non-affective-to-affective switch costs and the lack of 503 

differentiation between more and less effortful tasks, as previous findings suggest that both 504 

these factors may constitute boundary conditions for trait anxiety to affect task-switching 505 

(Gustavson et al., 2017; Johnson, 2009). In addition, we did not systematically address gender 506 

and age differences, both of which can affect cognitive processing in general and task switching 507 

in specific (e.g., Stoet et al., 2013; Wasylyshyn et al., 2011). Although the ACT does not make 508 

differential predictions for HTA and LTA groups based on gender or age, future studies may 509 

want to systematically address these potential moderators. While these limitations could in part 510 

account for our null results, our results from two independent studies show that high and low 511 

trait anxious participants do not necessarily differ in either affective-to-non-affective or non-512 

affective-to-non-affective task-switching.   513 

 
4 Analyses of overall task difficulties are provided in the online supplementary materials. 



22 

 

References 514 

Bar-Haim, Y., Lamy, D., Pergamin, L., Bakermans-Kranenburg, M. J., & van IJzendoorn, M. 515 

H. (2007). Threat-related attentional bias in anxious and nonanxious individuals: A 516 

meta- analytic study. Psychological Bulletin, 133(1), 1-24. 517 

https://doi.org/10.1037/0033-2909.133.1.1 518 

Bunce, D., Handley, R., & Gaines Jr., S. O. (2008). Depression, anxiety, and within-person 519 

variability in adults aged 18 to 85 years. Psychology and Aging, 23(4), 848-858. 520 

https://doi.org/10.1037/a0013678 521 

Chambers, J. A., Power, K. G., & Durham, R. C. (2004). The relationship between trait 522 

vulnerability and anxiety and depressive diagnoses at long-term follow-up of 523 

Generalized Anxiety Disorder. Journal of Anxiety Disorders, 18(5), 587-607. 524 

https://doi.org/10.1016/j.janxdis.2003.09.001 525 

Clark, D. M. (2001). The persistent problem of negative cognition in anxiety and depression: 526 

New perspectives and old controversies. Behavior Therapy, 32(1), 3-12. 527 

https://doi.org/10.1016/S0005-7894(01)80040-X 528 

Cumming, G. (2014). The new statistics: Why and how. Psychological Science, 25(1), 7-29. 529 

https://doi.org/10.1177/0956797613504966 530 

Dennis, J. P., & Vander Wal, J. S. (2010). The Cognitive Flexibility Inventory: Instrument 531 

development and estimates of reliability and validity. Cognitive Therapy and Research, 532 

34(3), 241-253. https://doi.org/10.1007/s10608-009-9276-4 533 

Derakshan, N., Smyth, S., & Eysenck, M. W. (2009). Effects of state anxiety on performance 534 

using a task-switching paradigm: An investigation of attentional control theory. 535 

Psychonomic Bulletin & Review, 16(6), 1112-1117. 536 

https://doi.org/10.3758/PBR.16.6.1112 537 

https://doi.org/10.1037/0033-2909.133.1.1
https://doi.org/10.1037/a0013678
https://doi.org/10.1016/j.janxdis.2003.09.001
https://doi.org/10.1016/S0005-7894(01)80040-X
https://doi.org/10.1177/0956797613504966
https://doi.org/10.1007/s10608-009-9276-4
https://doi.org/10.3758/PBR.16.6.1112


23 

 

Eysenck, M. W., Derakshan, N., Santos, R., & Calvo, M. G. (2007). Anxiety and cognitive 538 

performance: Attentional control theory. Emotion, 7(2), 336-353. 539 

https://doi.org/10.1037/1528-3542.7.2.336 540 

Faul, F., Erdfelder, E., Lang, A. G., & Buchner, A. (2007). G*Power 3: A flexible statistical 541 

power analysis program for the social, behavioral, and biomedical sciences. Behavior 542 

Research Methods, 39(2), 175-191. https://doi.org/10.3758/BF03193146 543 

Fox, E., Russo, R., & Dutton, K. (2002). Attentional bias for threat: Evidence for delayed 544 

disengagement from emotional faces. Cognition and Emotion, 16(3), 355-379. 545 

https://doi.org/10.1080/02699930143000527 546 

Genet, J. J., Malooly, A. M., & Siemer, M. (2013). Flexibility is not always adaptive: Affective 547 

flexibility and inflexibility predict rumination use in everyday life. Cognition and 548 

Emotion, 27(4), 685-695. https://doi.org/10.1080/02699931.2012.733351 549 

Gustavson, D. E., Altamirano, L. J., Johnson, D. P., Whisman, M. A., & Miyake, A. (2017). Is 550 

set shifting really impaired in trait anxiety? Only when switching away from an 551 

effortfully established task set. Emotion, 17(1), 88-101. 552 

https://doi.org/10.1037/emo0000212 553 

JASP Team (2020). JASP (Version 0.14.1) [Computer software]. https://www.jasp-stats.org 554 

Johnson, D. R. (2009). Emotional attention set-shifting and its relationship to anxiety and 555 

emotion regulation. Emotion, 9(5), 681-690. https://doi.org/10.1037/a0017095 556 

Kato, T. (2012). Development of the Coping Flexibility Scale: Evidence for the coping 557 

flexibility hypothesis. Journal of Counseling Psychology, 59(2), 262-273. 558 

https://doi.org/10.1037/a0027770 559 

Kofman, O., Meiran, N., Greenberg, E., Balas, M., & Cohen, H. (2006). Enhanced performance 560 

on executive functions associated with examination stress: Evidence from task-561 

https://doi.org/10.1037/1528-3542.7.2.336
https://doi.org/10.3758/BF03193146
https://doi.org/10.1080/02699930143000527
https://doi.org/10.1080/02699931.2012.733351
https://doi.org/10.1037/emo0000212
https://www.jasp-stats.org/
https://doi.org/10.1037/a0017095
https://doi.org/10.1037/a0027770


24 

 

switching and Stroop paradigms. Cognition and Emotion, 20(5), 577-595. 562 

https://doi.org/10.1080/02699930500270913 563 

Lang, P. J., Bradley, M. M., & Cuthbert, B. N. (1997). International affective picture system 564 

(IAPS): Affective ratings of pictures and instruction manual. 565 

Leys, C., Ley, C., Klein, O., Bernard, P., & Licata, L. (2013). Detecting outliers: Do not use 566 

standard deviation around the mean, use absolute deviation around the median. Journal 567 

of Experimental Social Psychology, 49(4), 764-766. 568 

https://doi.org/10.1016/j.jesp.2013.03.013 569 

Malooly, A. M., Genet, J. J., & Siemer, M. (2013). Individual differences in reappraisal 570 

effectiveness: The role of affective flexibility. Emotion, 13(2), 302-313. 571 

https://doi.org/10.1037/a0029980 572 

Meyer, T. J., Miller, M. L., Metzger, R. L., & Borkovec, T. D. (1990). Development and 573 

validation of the Penn State Worry Questionnaire. Behaviour Research and Therapy, 574 

28(6), 487-495. https://doi.org/10.1016/0005-7967(90)90135-6 575 

Monsell, S. (2003). Task switching. Trends in Cognitive Sciences, 7(3), 134-140. 576 

https://doi.org/10.1016/S1364-6613(03)00028-7 577 

Pashler, H., & Wagenmakers, E. J. (2012). Editors’ introduction to the special section on 578 

replicability in psychological science: A crisis of confidence? Perspectives on 579 

Psychological Science, 7(6), 528-530. https://doi.org/10.1177/1745691612465253 580 

Spielberger, C. D., Gorsuch, R. L., Lushene, R., Vagg, P. R., & Jacobs, G. A. (1983). Manual 581 

for the State-Trait Anxiety Inventory. Palo Alto, CA: Consulting Psychologists Press. 582 

Spinhoven, P., van Hemert, A. M., & Penninx, B. W. (2018). Repetitive negative thinking as a 583 

predictor of depression and anxiety: A longitudinal cohort study. Journal of Affective 584 

Disorders, 241, 216-225. https://doi.org/10.1016/j.jad.2018.08.037 585 

https://doi.org/10.1080/02699930500270913
https://doi.org/10.1016/j.jesp.2013.03.013
https://doi.org/10.1037/a0029980
https://doi.org/10.1016/0005-7967(90)90135-6
https://doi.org/10.1016/S1364-6613(03)00028-7
https://doi.org/10.1177/1745691612465253
https://doi.org/10.1016/j.jad.2018.08.037


25 

 

Stoet, G., O’Connor, D. B., Conner, M., & Laws, K. R. (2013). Are women better than men at 586 

multi-tasking? BMC Psychology, 1, 18. https://doi.org/10.1186/2050-7283-1-18 587 

Twivy, E., Grol, M., & Fox, E. (2021). Individual differences in affective flexibility predict 588 

future anxiety and worry. Cognition and Emotion, 35(2), 425-434. 589 

https://doi.org/10.1080/02699931.2020.1843407 590 

Vandierendonck, A., Liefooghe, B., & Verbruggen, F. (2010). Task switching: Interplay of 591 

reconfiguration and interference control. Psychological Bulletin, 136(4), 601-626. 592 

https://doi.org/10.1037/a0019791 593 

Visu-Petra, L., Miclea, M., & Visu-Petra, G. (2013). Individual differences in anxiety and 594 

executive functioning: A multidimensional view. International Journal of Psychology, 595 

48(4), 649-659. https://doi.org/10.1080/00207594.2012.656132 596 

Wasylyshyn, C., Verhaeghen, P., & Sliwinski, M. J. (2011). Aging and task switching: A meta-597 

analysis. Psychology and Aging, 26(1), 15–20. https://doi.org/10.1037/a0020912 598 

599 

https://doi.org/10.1186/2050-7283-1-18
https://doi.org/10.1080/02699931.2020.1843407
https://doi.org/10.1037/a0019791
https://doi.org/10.1080/00207594.2012.656132
https://doi.org/10.1037/a0020912


26 

 

CRediT author statement 600 

Bram Van Bockstaele: Conceptualization, Investigation, Data curation, Formal analysis, 601 

Writing – original draft, Writing – review & editing. 602 

James Tough: Conceptualization, Methodology, Investigation, Writing – review & editing. 603 

Frances Meeten: Conceptualization, Methodology, Writing – review & editing. 604 

Colette Hirsch: Conceptualization, Methodology, Writing – review & editing. 605 

Elaine Fox: Conceptualization, Methodology, Writing – review & editing. 606 

Lies Notebaert: Conceptualization, Methodology, Software, Investigation, Writing – review 607 

& editing, Supervision.  608 



27 

 

Declarations 609 

 610 

Conflicts of interest 611 

The authors report no conflict of interest. 612 

 613 

Funding 614 

Elaine Fox is funded by a project grant from the Economic and Social Research Council 615 

‘Understanding Repetitive Negative Thinking as a Pathway to Building Resilience in Young 616 

People’ (Grant Ref: ES/R004285/1). 617 

 618 

Availability of data and material 619 

The raw data, outlier analysis description, transformed data, and the analysis output are 620 

available on the following OSF-page: https://osf.io/n2k9b  621 



28 

 

Table 1. Descriptive Statistics per Group for Measures of Anxiety and Attentional Shifting in 622 

Study 1. 623 

 
LTA 

 
HTA 

 
M 

 
SD 

 

M 

 

SD 

STAI-Trait 35.27 
 

5.65 

 

53.93 
 

9.08 

STAI-State 31.17 
 

6.24 

 

46.53 
 

12.54 

Non-affective repetition RT 1135.15  1171.48  1132.32  183.68 

Positive-to-non-affective switch RT 1216.07  180.09  1221.85  220.99 

Negative-to-non-affective switch RT 1223.66  188.99  1237.90  230.50 

Non-affective-to-non-affective switch RT 1192.73  163.52  1212.96  210.29 

Positive-to-non-affective SC RT 80.93 
 

64.59 

 

89.53 

 

67.66 

Negative-to-non-affective SC RT 88.51 
 

67.86 

 

105.58 

 

77.55 

Non-affective-to-non-affective SC RT 57.59 
 

69.67 

 

80.64 

 

54.49 

Non-affective repetition ERR 2.59  2.82  2.50  2.15 

Positive-to-non-affective switch ERR 3.02  2.92  2.36  2.24 

Negative-to-non-affective switch ERR 1.87  2.03  1.94  2.04 

Non-affective-to-non-affective switch ERR 2.80  2.51  2.15  2.15 

Positive-to-non-affective SC ERR 0.43  2.57  -0.14  2.50 

Negative-to-non-affective SC ERR -0.72  3.40  -0.56  2.56 

Non-affective-to-non-affective SC ERR 0.22  2.38  -0.35  2.33 

Note: LTA = Low Trait Anxious group, HTA = High Trait Anxious group, STAI = State-Trait 624 

Anxiety Inventory, RT = Reaction Time, SC = Switch Cost, ERR = Errors.  625 
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Table 2. Descriptive Statistics per Group for Measures of Anxiety and Attentional Shifting in 626 

Study 2 627 

 
LTA 

 
HTA 

 
M 

 
SD 

 

M 

 

SD 

STAI-Trait 27.48 
 

5.06 

 

60.22 
 

9.57 

STAI-State 23.36 
 

3.95 

 

48.94 
 

12.76 

Non-affective repetition RT 1023.55  155.57  1005.05  183.88 

Positive-to-non-affective switch RT 1098.20  160.62  1073.52  184.72 

Negative-to-non-affective switch RT 1107.11  163.31  1081.13  195.07 

Non-affective-to-non-affective switch RT 1095.54  158.72  1072.27  200.82 

Positive-to-non-affective SC RT 74.65 
 

43.04 

 

68.47 

 

44.10 

Negative-to-non-affective SC RT 83.56 
 

45.35 

 

76.08 

 

46.44 

Non-affective-to-non-affective SC RT 71.99 
 

52.35 

 

67.22 

 

44.83 

Non-affective repetition ERR 2.47  2.57  2.08  2.66 

Positive-to-non-affective switch ERR 2.47  2.49  1.87  2.22 

Negative-to-non-affective switch ERR 1.82  2.18  1.79  2.37 

Non-affective-to-non-affective switch ERR 2.39  2.88  1.79  2.17 

Positive-to-non-affective SC ERR 0.00  3.16  -0.21  2.98 

Negative-to-non-affective SC ERR -0.65  2.55  -0.30  2.44 

Non-affective-to-non-affective SC ERR 0.09  3.30  0.30  2.66 

Note: LTA = Low Trait Anxious group, HTA = High Trait Anxious group, STAI = State-Trait 628 

Anxiety Inventory, RT = Reaction Time, SC = Switch Cost, ERR = Errors.  629 
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Figure captions 630 

Figure 1. Example Sequence in the Task-Switching Task. 631 

Note: Images are stock photos, used for illustrating purposes only. 632 

 633 

Figure 2. Positive-to-Non-Affective, Negative-to -Non-Affective, and Non-Affective-to-634 

Non-Affective Switch Costs as a function of Trait Anxiety Group in Study 1. 635 

Note: P/NA = Positive-to-Non-Affective; N/NA = Negative-to -Non-Affective; NA/NA = Non-636 

Affective-to-Non-Affective 637 

 638 

Figure 3. Positive-to-Non-Affective, Negative-to -Non-Affective, and Non-Affective-to-639 

Non-Affective Switch Costs as a function of Trait Anxiety Group in Study 2. 640 

Note: P/NA = Positive-to-Non-Affective; N/NA = Negative-to -Non-Affective; NA/NA = Non-641 

Affective-to-Non-Affective 642 
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Figure 1. 
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Trial pair n+1: Positive to 

non-affective task-switch 
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Figure 2. 
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Figure 3. 
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Online Supplement for: 

No Trait Anxiety Linked Differences in Affective and Non-Affective Task-Switching 

 

1. Comparisons of task difficulties 

Task difficulties were compared for each dataset separately, by first running a mixed measures 

ANOVA with Task (Negative, Outside, People, Positive) as a within-subjects factor and  

Anxiety Group as a between-subjects factor. Follow-up paired samples t-tests were used to test 

differences between tasks if the main effect of Task was significant. Full outputs of these 

analyses are available on the study’s OSF page (https://osf.io/n2k9b) 

In Study 1, mean RTs (Table S1) differed significantly between tasks, with faster RTs on the 

people task than all other tasks, faster RTs on the negative than the positive but not the outside 

task, and no difference between the outside and positive task. As for the errors (Table S2), 

people made less errors on the people task than on all other tasks, and they made less errors on 

the outside task than on both the positive and negative task. In Study 2, mean RTs (Table S3) 

again differed significantly between tasks, but RTs on the negative task were faster than all 

other tasks, RTs on the people task were faster than the positive and the outside task, and faster 

RTs on the positive task than the outside task. As for the errors (Table S4), people made less 

errors on the people task than on all other tasks, and they made less errors on the outside task 

than on both the positive and negative task. Finally, for the combined dataset, mean RTs (Table 

S5) differed significantly between tasks, with RTs on the negative task being faster than on the 

outside and positive tasks, and RTs on the people task being faster than the positive and the 

outside task. In the errors (Table S6), people made less errors on the people task than on all 

other tasks, and they made less errors on the outside task than on both the positive and negative 

task. 

https://osf.io/n2k9b/
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Table R1. Study 1 mean task reaction times and significance of differences between these 

means. 

  P-value of difference 

 Mean SD M RT Outside M RT People M RT Positive 

M RT Negative 1221.10 252.02 .173 .000 .000 

M RT Outside 1240.91 216.59 
 

.000 .066 

M RT People 1149.60 169.55 
  

.000 

M RT Positive 1265.76 230.58 
   

 

Table R2. Study 1 mean task % correct and significance of differences between these means. 

   P-value of difference 

 

Mean SD Correct Outside Correct People Correct Positive 

Correct Negative 93.80 4.47 .000 .000 .297 

Correct Outside 97.05 2.47 

 

.000 .003 

Correct People 98.15 1.31 

  

.000 

Correct Positive 94.56 6.23 

   

 

Table R3. Study 2 mean task reaction times and significance of differences between these 

means. 

  P-value of difference 

 Mean SD M RT Outside M RT People M RT Positive 

M RT Negative 1001.76 212.33 .000 .000 .000 

M RT Outside 1091.63 183.81 
 

.000 .001 

M RT People 1046.92 167.20 
  

.000 

M RT Positive 1072.59 173.73 
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Table R4. Study 2 mean task % correct and significance of differences between these means. 

   P-value of difference 

 

Mean SD Correct Outside Correct People Correct Positive 

Correct Negative 93.17 5.73 .000 .000 .147 

Correct Outside 97.36 2.41 
 

.000 .000 

Correct People 98.48 1.52 
  

.000 

Correct Positive 93.96 6.56 
   

 

Table R5. Combined data mean task reaction times and significance of differences between 

these means. 

   P-value of difference 

 Mean SD M RT Outside M RT People M RT Positive 

M RT Negative 1084.72 251.15 .000 .915 .000 

M RT Outside 1148.09 209.17 
 

.000 .699 

M RT People 1085.75 174.84 
  

.000 

M RT Positive 1145.65 217.76 
   

 

Table R6. Combined data mean task % correct and significance of differences between these 

means. 

   P-value of difference 

 

Mean SD Correct Outside Correct People Correct Positive 

Correct Negative 93.41 5.28 .000 .000 .073 

Correct Outside 97.24 2.43 
 

.000 .000 

Correct People 98.35 1.45 
  

.000 
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Correct Positive 94.19 6.42 
   

 

 


