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Abstract 21 

Despite the potential benefits of implicit measures over self-report measures, they are rarely  22 

used in real-world contexts to predict behavior. Two potential reasons are that (a) traditional 23 

implicit measures typically show low predictive validity and (b) the practical utility of 24 

implicit measures has hardly been investigated. The current studies test the practical utility of 25 

a new generation of implicit measures for predicting drunk driving. Study 1 (N = 290) 26 

examined whether an implicit measure of beliefs about past drunk driving (i.e., the Past 27 

Driving Under the Influence Implicit Association Test; P-DUI-IAT) retrospectively predicts 28 

drunk driving in driving school students, a population for which this measure could have 29 

applied value. Study 1 also explored whether P-DUI-IAT scores prospectively predicted 30 

drunk driving over six months. Due to the low number of offenders, however, Study 1 had 31 

low statistical power to test this latter question. In Study 2 (N = 228), we therefore examined 32 

the utility of the P-DUI-IAT and a new variant of this test (i.e., the Acceptability of Driving 33 

Under the Influence Implicit Association Test; A-DUI-IAT) to prospectively predict drunk 34 

driving in an online sample with a high number of offenders. Results from Study 1 show that 35 

the P-DUI-IAT predicts self-rated past drunk driving behavior in driving school students 36 

(ORs = 3.11-6.12, ps < .043, 95% CIs = [1.11, 37.69]). Results from Study 1 do not show 37 

evidence for utility of the P-DUI-IAT to prospectively predict self-rated drunk driving. 38 

Results from Study 2, on the other hand, show strong evidence for the utility of both implicit 39 

measures to prospectively predict self-rated drunk driving (ORs = 3.80-5.82, ps < .002, 95% 40 

CIs = [1.72, 14.47]). Although further applied research is necessary, the current results could 41 

provide a first step towards the application of implicit measures in real-world contexts.  42 
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Introduction 43 

Over the past 25 years, scholars have tested the predictive utility of implicit measures 44 

for several behavioral outcomes, such as political preferences [1], consumer behavior [2], 45 

deviant behavior [3], and racially biased behavior [4,5]. Studies have shown that responding 46 

on some implicit measurement tasks, such as the Implicit Association Test (IAT; [6]), is less 47 

controllable than responding on self-report measurement tasks, such as questionnaires (e.g., 48 

[7-9]. Therefore, scholars deem implicit measures most useful for predicting behavior that is 49 

socially sensitive in nature, that is, behavior that individuals might not want to deliberately 50 

report on [10].  51 

In an IAT designed to assess racial bias, for instance, participants are instructed to 52 

categorize stimuli (such as words or pictures) as fast as possible using two keyboard keys. In a 53 

first critical block, participants use one response key to categorize Black-related and 54 

negatively valenced stimuli, and one response key to categorize White-related and positively 55 

valenced stimuli. In a second critical block, Black-related and positively valenced stimuli 56 

share the same response key, whereas White-related and negatively valenced stimuli share the 57 

other response key. When participants respond faster in the first critical block than in the 58 

second critical block, it is assumed that they have an implicit pro-White bias. 59 

Recently, implicit measures have been applied in the domain of traffic safety research 60 

(see [11] for a recent review). Because of their benefits over self-report measures, implicit 61 

measures seem to hold promise for application in real-world contexts within this domain 62 

[12,13]. For instance, in certain countries, individuals are required to take a refresher course 63 

in a driving school a couple of months after obtaining their driver’s license. In such a context, 64 

the application of implicit measures could be useful for predicting risky driving behavior, 65 

such as driving under the influence (DUI). In this context, asking people to self-report their 66 

DUI may not yield good results (because offenders may be dishonest to avoid negative 67 
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consequences). Instead of (or in addition to) self-report measures, implicit measures could be 68 

used to detect which individuals are likely to drink and drive (again). Consequently, these 69 

individuals could be provided with interventions to prevent (further) offenses.   70 

Importantly, however, meta-analyses so far have provided little evidence for the 71 

predictive utility of implicit measures (e.g., [4,14]). One possible reason for this finding is that 72 

traditional implicit measures do not sufficiently specify how concepts of interest are related 73 

[15]. For example, in an IAT designed to assess attitudes towards drunk driving, a participant 74 

might reveal faster responding in blocks in which words such as “bad” and words such as 75 

“drunk driving” share the same response key either because they personally believe that drunk 76 

driving is bad, or because they believe that drunk driving is typically considered by others as 77 

bad. Traditional implicit measures such as the IAT are not able to distinguish between these 78 

beliefs, even though these beliefs could have different behavioral effects. Considering this 79 

observation, it might not come as a surprise that studies have shown little evidence for the 80 

predictive utility of traditional implicit measures for drunk driving [16,17]. Recently, 81 

researchers have started to develop a new generation of implicit measures aimed at capturing 82 

specific beliefs. These measures employ more complex propositional stimuli that specify the 83 

relationship between concepts (e.g., “drunk driving is bad”) and probe truth evaluation of 84 

these stimuli. As such, these implicit measures allow for probing beliefs. Implicit measures of 85 

beliefs seem to hold promise for predicting different types of behavior [18–21]. Moreover, 86 

initial evidence suggests that these measures outperform traditional implicit measures when 87 

predicting behavior [5,22]. 88 

A second issue in implicit measures research is that scholars rarely examine the 89 

practical utility of implicit measures. First, the predictive utility of implicit measures is hardly 90 

ever tested in a setting or population for which scholars consider implicit measures to have 91 

applied value. For instance, in a recent meta-analysis on the predictive utility of implicit 92 
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measures for racial bias [5], only 23 out of 225 studies were conducted in a real-world setting, 93 

whereas the remaining studies were conducted in a lab setting, with the majority of studies 94 

testing undergraduate students. Such methodological limitations jeopardize the ecological 95 

validity of findings. In the context of traffic safety, for instance, scholars have argued for the 96 

application of implicit measures in driving schools [12,13], however, no studies thus far have 97 

tested the predictive utility of implicit measures in these populations.  98 

Second, for a prediction measure to have applied value, its utility to prospectively 99 

predict behavior should be tested. Nevertheless, implicit measures have rarely been put to this 100 

test (for an exception, see studies on self-harm behavior [23]). For instance, in a recent 101 

review, Schmidt, Banse, and Imhoff [24] discuss several studies demonstrating the IAT’s 102 

utility to retrospectively predict sexual deviant preferences, but indicate that “data on 103 

predictive validity, the most relevant piece of the puzzle for applied purposes, are still 104 

missing” (p. 192). Similarly, in the domain of traffic research, to the best of our knowledge, 105 

no studies have yet investigated the utility of implicit measures to predict risky driving 106 

behaviors over time (see [11] for a recent review).  107 

The current studies aimed to address these limitations and test the practical utility of 108 

implicit measures of beliefs for predicting drunk driving. In previous studies [25], we 109 

conducted an initial validation test of an implicit measure of beliefs for detecting drunk 110 

driving: the past driving under the influence IAT (P-DUI-IAT). The P-DUI-IAT follows the 111 

same procedure as a traditional IAT, with the exception that its stimuli contain full sentences 112 

instead of single words (also see [26]). In the P-DUI-IAT, participants are asked to categorize 113 

sentences regarding past or non-past drunk driving (e.g., “drunk driving is something I have 114 

done” or “drunk driving is something I have not done”) together with sentences that are 115 

inherently true (e.g., “I’m doing a computer task”) or false (e.g., “I’m playing football). The 116 

extent to which a participant responds faster to the combination of inherently true sentences 117 
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and sentences regarding past drunk driving is thought to provide an index of the extent to 118 

which that participant automatically endorses the belief that he or she has driven drunk in the 119 

past. Results from our previous studies showed that P-DUI-IAT scores were higher for 120 

participants who indicated to have driven drunk in the past than for participants who reported 121 

to never have driven drunk. Results also showed that P-DUI-IAT scores predicted self-rated 122 

future likelihood of drunk driving.   123 

The current paper reports two studies. The aim of Study 1 was to validate the P-DUI-124 

IAT in a sample of driving school students who took the obligated refresher course after 125 

obtaining their driver’s license. Unlike previous studies with the P-DUI-IAT that were 126 

conducted in online samples [25], Study 1 thus tested the P-DUI-IAT in an ecologically valid 127 

situation. Study 1 also explored whether P-DUI-IAT scores prospectively predicted drunk 128 

driving over a period of six months. However, because only few participants recruited within 129 

the ecological setting of the driving schools reported DUI offenses, our analyses only attained 130 

low statistical power to detect effects at follow-up.  131 

A first aim of Study 2 was to systematically test the utility of the P-DUI-IAT to 132 

prospectively predict drunk driving (over a period of 30 days) using sample sizes that allowed 133 

higher statistical power to detect effects. Therefore, in Study 2, we used a platform for online 134 

participant recruitment which allowed us to run a prescreening study with the aim of 135 

recruiting a larger number of participants who would likely drink and drive between baseline 136 

and follow-up (i.e., participants who had recently driven drunk).  137 

In light of the lack of a prospective predictive validity effect of the P-DUI-IAT in 138 

Study 1, a second aim of Study 2 was to test the prospective predictive validity of a newly 139 

developed implicit measure: the acceptability of driving under the influence IAT (A-DUI-140 

IAT). Notably, the P-DUI-IAT refers to past behavior and could therefore only be used to 141 

predict past behavior and the probability of re-occurrence of drunk driving. It cannot, 142 
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however, be used to predict the first onset of drunk driving behavior (e.g., in driving school 143 

students who have not obtained their driver’s license yet). As a result, its application options 144 

would be limited. The A-DUI-IAT, on the other hand, probes beliefs about the personal 145 

acceptance of drunk driving (i.e., endorsement of sentences such as “drunk driving is 146 

acceptable to me”) and would therefore be better suited for predicting the onset of DUI.   147 

A third and final aim of Study 2 was to test whether we could replicate previous 148 

findings (i.e., of [25] and Study 1) regarding validity of the P-DUI-IAT or, in other words, to 149 

test its utility to distinguish between past drunk driving offenders and non-offenders. Please 150 

note that analyses regarding the retrospective predictive utility of the A-DUI-IAT are less 151 

relevant for validating this measure (because the A-DUI-IAT does not probe beliefs regarding 152 

past drunk driving) and are therefore presented in the Supplementary Information (see S1 153 

Appendix) of this paper.  154 

Method  155 

All anonymized data files, study and analytic scripts of Study 1 and Study 2 are 156 

publicly available on the Open Science Framework (see https://osf.io/97jf3/ and 157 

https://osf.io/vfygs/, respectively). The study design, sampling, and analysis plan of both 158 

studies were preregistered (see https://osf.io/8r9j7/ and https://osf.io/anzqw/ for the 159 

preregistrations of Study 1 and Study 2, respectively). The ethical committee of the Faculty of 160 

Psychology and Educational Sciences at Ghent University approved both studies. The study 161 

procedures were carried out in accordance with the Declaration of Helsinki. All subjects were 162 

informed about the study and provided informed consent. All participants were over the age 163 

of 18. Given that the studies were conducted online, written consent could not be obtained. 164 

Instead, participants were asked to (virtually) check one of two boxes: “Yes, I consent to 165 

participate in this study” or “No, I do not consent to participate in this study”. If subjects 166 

checked the latter option, the study was automatically terminated. These responses were 167 
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timestamped and stored alongside the subjects’ email addresses (Study 1) or Prolific IDs 168 

(Study 2).  169 

Participants  170 

Five Belgian driving schools invited native Dutch-speaking students who had recently 171 

taken the refresher course to participate in Study 1. The invitation email included information 172 

about the study, inclusion criteria (i.e., Dutch as native language), and a link to a website that 173 

hosted the study online. After completing the study, participants received a five euro gift 174 

voucher. Large enough between-group differences are required for an adequate test of the 175 

practical value of the P-DUI-IAT. Based on this requisite and effect sizes observed in 176 

previous studies [25], we planned to recruit at least 290 participants, including at least 26 177 

participants who had driven drunk and 264 who had not, because these samples sizes would 178 

allow 90% power to detect a medium effect size (d = .60, alpha = .05, one-tailed) in a t-test 179 

comparing IAT scores between these groups.  180 

A total of 457 participants started Study 1. In line with our preregistered plan, the data 181 

of participants were excluded who did not provide complete data (n = 41) or met the 182 

exclusion criteria of the IAT D4-scoring procedure (n = 118; i.e., response latencies less than 183 

300 ms on 10% or more of the critical trials, error rates above 30% for all of the critical 184 

blocks, and/or error rates above 40% for any of the critical blocks). Additionally, the data 185 

were excluded of eight participants who indicated to have driven drunk in the past month but 186 

not since obtaining their driver’s license or who indicated to not have a driver’s license. The 187 

final sample size consisted of 290 participants. This sample consisted of 246 participants who 188 

had not driven drunk since obtaining their driver’s license and 44 participants who had. These 189 

sample sizes provided 98% power to detect a medium effect size (d = .60, alpha = .05, one-190 

tailed). Sample characteristics are presented in Table 1.  191 
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Table 1. Sample characteristics Study 1 per group.  192 

 Drunk driving since driver’s 

license (n = 44)  

No drunk driving  

(n = 246) 

Age, M (SD) 21.73 (6.14) 20.65 (3.21) 

Gender   

% male (n) 52.30% (23) 38.60% (95) 

% female (n) 45.50% (20) 59.30% (146) 

% other (n)  2.30% (1) 2% (5) 

Number of months in possession 

of driver’s license, M (SD)  

19.87 (47.90) 12.64 (10.12) 

Weekly mileage, M (SD)  103.11 (112.01) 75.33 (114.73) 

Units of alcohol per week, M (SD) 6.14 (7.12) 2.18 (3.94) 

 193 

Six months after completing the baseline measures, participants with complete data 194 

and a correct identification code (n = 285) were asked about drunk driving behavior during 195 

the six-month period. The question was answered by 141 participants.  196 

In Study 2, native English-speaking participants were recruited via Prolific Academic 197 

(an online recruitment platform). We first ran a short prescreening study to recruit a larger 198 

number of participants who would likely driving and drive between baseline and follow-up 199 

(i.e. participants who had recently driven drunk). Participants who owned a valid driver’s 200 

license, drove their car at least once per week, drank more than one unit of alcohol per week, 201 

had the UK nationality, and whose first language was English, were invited to participate in 202 

the prescreening study. Participants who indicated during the prescreening study to either (a) 203 

have no history of drunk driving (n = 240), (b) having driven drunk in the past year (n = 120), 204 

and (c) having driven drunk in the past month (n = 120) were invited to participate in the main 205 

study.   206 
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We planned to have a sufficient number of participants to have 90% power to detect a 207 

medium effect size (d = 0.70, alpha = .05, one-tailed) in the between-groups t-test comparing 208 

IAT scores between drunk driving groups at follow-up. We estimated that 480 participants 209 

would allow for sufficient power, taking into account possible drop out between baseline and 210 

follow-up (estimated at 75%) and taking into account that we would need a sufficient number 211 

of participants to have engaged in DUI behavior in the 30-day period (estimated at 35%). 212 

From the 480 invited participants, 312 started the main study. The data were excluded 213 

of 46 participants who met the exclusion criteria of the IAT D4-scoring procedure for both 214 

IATs (n = 19) or did not provide complete data (n = 27). The final sample size consisted of 215 

266 participants. For the follow-up analyses, the final sample size consisted of 228 216 

participants. This sample included 65 participants who had driven drunk between baseline and 217 

follow-up and 163 participants who had not. These final sample sizes provided 99% power to 218 

detect medium effect sizes (d = 0.70, alpha = .05, one-tailed) in the between-groups t-test 219 

comparing IAT scores for drunk driving at follow-up. Participants received a small monetary 220 

reward upon completing the prescreening study (£0.13), part 1 of the main study (£1.25), and 221 

part 2 of the main study (£1.50). The sample characteristics are presented in Table 2.  222 

Table 2. Sample characteristics Study 2 per group.   223 

 Drunk driving 

past year  

(n = 141)  

No past drunk 

driving  

(n = 125) 

Prospective 

drunk driving  

(n = 65) 

No prospective 

drunk driving  

(n = 163) 

Age, M (SD) 35.77 (11.64) 40.81 (13.76) 37.26 (12.58) 38.74 (13.11) 

Gender     

% male (n) 57.40% (81) 32% (40) 61.50% (40) 41.7% (68) 

% female (n) 42.60% (60) 68%  (85) 38.50% (25) 58.30% (95) 

Years of driving 

experience, M (SD)  

19.64 (37.32) 20.92 (14.62) 19.03 (12.29) 21.76 (35.54) 

Weekly mileage, M 

(SD)  

149.08 (203.58) 103.84 (117.71) 149.78 (120.11) 121.91 (187.55) 
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Units of alcohol per 

week, M (SD) 

13.73 (16.23) 6.04 (11.43) 16.58 (16.35) 7.44 (13.23) 

 224 

Materials  225 

For Study 2, we adopted the (English) materials from our previous studies [25]. For 226 

Study 1, all materials were translated to Dutch using the back translation method. 227 

Implicit measures of drunk driving  228 

The P-DUI-IAT followed the same procedure as in our previous studies [25]. 229 

Participants were instructed to categorize statements as fast as possible using two keys on the 230 

keyboard (the “E” and “I” keys). On each trial, a statement appeared in the middle of the 231 

screen. If the response was correct, the stimulus disappeared, and the next stimulus was 232 

presented 400ms later. If the response was incorrect, a red cross replaced the stimulus for 233 

200ms, and the next stimulus appeared 400ms after the red cross appeared. There were two 234 

types of statements: statements regarding past drunk driving (e.g., “I have driven while being 235 

drunk” or “I have always driven while sober”) and statements that were logically true or false 236 

(e.g., “I’m doing a computer task” or “I’m climbing a mountain”). All of the items for the P-237 

DUI-IAT are listed in the Supporting Information files of this paper (see S1 Table). Labels for 238 

the past drunk driving categories (i.e., I HAVE DRIVEN DRUNK BEFORE and I HAVE 239 

NEVER DRIVEN DRUNK) and true/false categories (i.e., TRUE and FALSE) were 240 

presented in the top left and right corners to aid categorization.  241 

In the first block, participants practiced categorizing statements regarding (not) past 242 

drunk driving, and in the second block, participants practiced categorizing true/false 243 

statements. For past drunk driving and inherently true statements, participants pressed the E-244 

key, and for not drunk driving and inherently false statements, participants pressed the I-Key. 245 
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Each block consisted of 24 trials. In the third block, participants categorized statements from 246 

all four categories using the key assignment that they practiced in the previous blocks, for 48 247 

trials. Next, participants practiced categorizing statements regarding (not) past drunk driving, 248 

but this time, with the response key assignment reversed (i.e., E-key for not drunk driving 249 

statements and I-key for past drunk driving statements). This block consisted of 24 trials. 250 

Finally, participants completed 48 critical trials in which they categorized statements from all 251 

four categories using the new response key assignment.  252 

The A-DUI-IAT followed the same procedure as the P-DUI-IAT, with the exception 253 

that statements regarding past drunk driving were replaced with statements regarding the 254 

personal acceptance of drunk driving, such as “Driving after drinking alcohol is acceptable to 255 

me” and “I’m opposed to driving after drinking alcohol” The category labels and all of the 256 

items for the A-DUI-IAT are listed in the Supporting Information files of this paper (see S2 257 

Table). 258 

Scores for the P-DUI-IAT (the Spearman-Brown corrected split-half reliability 259 

equaled .59 in Study 1 and .72 in Study 2) and A-DUI-IAT (Spearman-Brown corrected split-260 

half reliability = .68) were calculated using the D4 scoring algorithm [27]. Reaction times on 261 

trials of the first critical block were subtracted from reaction times on trials of the second 262 

critical block, such that higher scores indicated faster responding in critical blocks in which 263 

statements indicating past DUI behavior or acceptance of DUI behavior and statements that 264 

were logically true shared the same response key.  265 

Self-report measures of drunk driving  266 

Past and prospective drunk driving was assessed by asking participants how many 267 

times they had driven their car when they might have exceeded the legal limit for drinking 268 

and driving (a) since obtaining their driver’s license (Study 1) or in the past year (Study2), (b) 269 
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in the past month, and (c) between baseline and follow-up. In Study 1, participants could 270 

answer these questions by inserting any number. In Study 2, participants were asked to 271 

indicate frequency of drunk driving on a scale (ranging from 0 times to 10+ times). Self-rated 272 

future likelihood of drunk driving was measured by asking participants how likely they would 273 

be to drink and drive (again) in the future. Responses were given on a Likert scale ranging 274 

from one (very unlikely) to five (very likely).  275 

Measures of risk factors  276 

To measure alcohol consumption, we asked participants how many units of alcohol 277 

they drink on average per week. Perceived behavioral control (PBC) was measured using a 278 

subscale of a questionnaire developed by Marcil and colleagues [28]. Before answering the 279 

questions, participants were instructed to imagine that they drove their car to a party where 280 

they drank alcohol but were uncertain whether their blood alcohol level exceeded the legal 281 

limit when they had to return home. This subscale consisted of five questions (e.g., “For me, 282 

driving my car after drinking alcohol at the party is…”). Questions were answered on a 283 

bipolar scale ranging from -3 (e.g., easy) to +3 (e.g., difficult). Scores for each question were 284 

averaged to obtain the total score (Cronbach's Alpha = .93).  285 

Procedure  286 

In Study 1, participants first answered demographical questions and questions 287 

regarding their car and alcohol use. Next, participants completed the P-DUI-IAT. Before 288 

completing the scales and questions regarding drunk driving, participants were reminded 289 

about the anonymous nature of the study. Participants first answered questions regarding past 290 

and future likelihood of drunk driving and then completed the PBC scale. Six months after 291 

baseline measures, participants were asked about drunk driving behavior during the follow-up 292 

period.  293 
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The procedure of Study 2 was identical to the procedure of Study 1, with the exception 294 

that participants completed a second IAT at the end of the study. The order of IATs was 295 

counterbalanced between participants. One month after baseline measures, participants were 296 

invited to participate in the second part of the study. At follow-up, participants were asked 297 

whether they had driven drunk during the one-month period.   298 

Data analysis  299 

To examine the utility of the implicit measures to discriminate between participants 300 

with and without a history of drunk driving, we used two-sample t-tests. To examine how well 301 

the implicit measures discriminate between these groups, we conducted receiver-operating-302 

characteristic (ROC) analyses. In our previous studies [25], we tested different cut-off points 303 

of the P-DUI-IAT to maximize either sensitivity (true positive rate) or specificity (true 304 

negative rate). We examined whether these cut-off points remained meaningful in the current 305 

sample. For the A-DUI-IAT, we established new cut-off points to maximize sensitivity or 306 

specificity while retaining fair specificity and sensitivity, respectively.  307 

To examine the utility of the implicit measures to independently predict past and 308 

future likelihood of drunk driving, we performed logistic regression analyses. To examine the 309 

utility of the implicit measures to predict past drunk driving and future likelihood of drunk 310 

driving above and beyond known risk factors (i.e., PBC, average units of alcohol per week, 311 

age, and gender for the prediction of past drunk driving, as well as frequency of past drunk 312 

driving for the prediction of future likelihood of drunk driving), we used hierarchical 313 

regression analyses. For these analyses, significant risk factors were added in the first step and 314 

IAT scores were entered in the second step.  315 

Finally, to examine whether the implicit measures were capable of prospectively 316 

predicting drunk driving, we conducted the same analyses as described above. As indicated in 317 
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the preregistration of Study 1, if we recruited fewer than 20 participants who had driven drunk 318 

between baseline and follow-up we would consider analyses regarding the utility of the P-319 

DUI-IAT to prospectively predict drunk driving as exploratory rather than confirmatory 320 

analyses (given the low statistical power).  321 

For the analyses regarding the prediction of past DUI behavior, participants were 322 

grouped based on the questions regarding past DUI frequency (e.g., participants who 323 

indicated to have driven drunk zero times in the past were assigned to the no drunk driving 324 

group). For the analyses regarding the prediction of future likelihood of drunk driving, 325 

participants were assigned to the low likelihood group if they had a score of one or two on the 326 

future likelihood scale and to the high future likelihood group if they had a score between 327 

three and five. Participants who indicated to have driven drunk more than zero times between 328 

baseline and follow-up were assigned to the prospective DUI group and participants who 329 

indicated to have driven drunk zero times between baseline and follow-up were assigned to 330 

the no prospective DUI group (regardless of drunk driving history as indicated at baseline). 331 

Table 3 describes the number of participants per DUI group for Study 1. Table 4 describes the 332 

number of participants per DUI group for Study 2. Note that not all participants had IAT 333 

scores for both IAT types given that participants were only excluded if they met the exclusion 334 

criteria of the IAT D4-scoring procedure for both IATs, and thus, the number of participants 335 

per IAT type slightly differed (see Table 4).  336 

Table 3. Number of participants per DUI group Study 1.   337 

Group n  

Past DUI group  246 

Past month DUI group  12 

No history of DUI group  44 

Low future likelihood DUI group  261 

High future likelihood DUI group  29 
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Prospective DUI group 17 

No prospective DUI group  124 

Note. DUI = driving under the influence.  338 

Table 4. Number of participants per DUI group and IAT type Study 2.  339 

Group n (P-DUI-IAT scores)   n (A-DUI-IAT scores) 

Past DUI group   132 136 

Past month DUI group   84 88 

No history of DUI group   119 116 

Low future likelihood DUI group  175 172 

High future likelihood DUI group  76 80 

Prospective DUI group   61 62 

No prospective DUI group   154 153 

Note. P-DUI-IAT = past driving under the influence implicit association test; A-DUI-IAT = 340 

acceptability of driving under the influence implicit association test.                                         341 

For the sake of completeness, this table also reports the number of participants with A-DUI-342 

IAT scores for the past drunk driving groups and future likelihood groups. However, in the 343 

current paper, we only report analyses regarding the prospective predictive utility of the A-344 

DUI-IAT and thus only compared the prospective drunk driving groups.  345 

Deviations from preregistration  346 

There were four deviations from the preregistered plan for Study 1. First, besides 347 

excluding the data of participants based on our preregistered exclusion criteria (i.e., 348 

incomplete data and exclusion criteria of the IAT D4-scoring procedure), we also excluded 349 

the data of (a) participants who indicated to not have a driver’s license (because these 350 

participants were either no driving school students or they were not paying attention during 351 

the study) and (b) participants who indicated to have driven drunk in the past month but not 352 

since obtaining their driver’s license (because we could not determine to which group these 353 
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participants should be assigned). The patterns of results was similar when excluding the data 354 

of these participants. Second, we preregistered that we would assess the utility of the P-DUI-355 

IAT to independently predict prospective drunk driving (using logistic regression), but we 356 

forgot to preregister that we would also assess this for the past drunk driving outcome 357 

variables. Third, we preregistered that we would conduct hierarchical linear regression 358 

analyses to examine the predictive validity of the P-DUI-IAT for self-rated future likelihood 359 

of drunk driving (rated on a Likert scale). However, given that the majority of participants 360 

scored zero on this question, variability for the future likelihood variable was low, and thus, 361 

covariance with the independent variable would be artificially lowered [29]. Therefore, it is 362 

more appropriate to use logistic rather than linear regression analyses to assess the 363 

relationship between future likelihood of drunk driving and IAT scores. Finally, we also 364 

compared IAT scores between the prospective drunk driving group and non-prospective drunk 365 

driving group using a Bayesian t-test, which allows estimating the amount of evidence for the 366 

null hypothesis.  367 

There were no deviations from the preregistered plan for Study 2, with the exception 368 

that we did not only recruit participants from the United Kingdom, but also participants from 369 

the United States. This was done because, during the pre-screening study, we were not able to 370 

recruit the planned number of participants that we wanted to invite for the main study. 371 

Subsequently, we used British- and American-English versions of the IATs (i.e., for the 372 

American-English version of the IATs we replaced “drink” driving with “drunk” driving). 373 

Nationality did not moderate the effects, βs < 0.72, ps > .38. 374 

Results  375 

Validation of the P-DUI-IAT in a sample of driving school 376 

students  377 
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Results from Study 1 showed that P-DUI-IAT scores were significantly lower for 378 

participants without a history of drunk driving (M = -0.04, SD = 0.35) than for participants 379 

who had driven drunk since obtaining their driver’s license (M = 0.11, SD = 0.45), t(52.59) = 380 

2.14, d = 0.42, p = .018 and participants who had driven drunk in the past month (M = 0.17, 381 

SD = 0.35), t(12.10) = 2.07, d = 0.61, p = .029.  382 

The Area Under the Curve (AUC) was .59 (95% CI = .48-.69) for drunk driving since 383 

obtaining one’s driver’s license and .66 (95% CI = .50-.82) for past month drunk driving. The 384 

previously determined IAT cut-off score to maximize sensitivity and retain fair specificity (-385 

0.08) produced 55% sensitivity and 46% specificity to detect drunk driving since obtaining 386 

one’s driver’s license, and 75% sensitivity and 46% specificity to detect past month drunk 387 

driving. The previously determined IAT cut-off score to maximize specificity and retain fair 388 

sensitivity (0.41) produced 91% specificity and 27% sensitivity for the detection of drunk 389 

driving since obtaining one’s driver’s license, and 91% specificity and 33% sensitivity for the 390 

detection of past month drunk driving.  391 

Higher P-DUI-IAT scores were significantly associated with drunk driving since 392 

obtaining one’s driver’s license, OR = 3.11, 95% CI = [1.29, 7.70], p = .012, past month 393 

drunk driving, OR = 6.12, 95% CI = [1.11, 37.69], p = .042, and self-rated future likelihood of 394 

drunk driving, OR = 3.28, 95% CI = [1.15, 9.56], p = .029. Significant risk factors of drunk 395 

driving for each outcome (see S3 Table) were statistically controlled for in the hierarchical 396 

regression analyses. Results revealed that P-DUI-IAT scores did not show incremental 397 

validity for the prediction of any of the outcome measures, χ2s < 3.22, ps > .06.  398 

Exploring the utility of the P-DUI-IAT to prospectively predict 399 

drunk driving in a sample of driving school students  400 



19 

 

Results from Study 1 showed that P-DUI-IAT scores were not different for the group 401 

that had driven drunk between baseline and follow-up (M = 0.01, SD = 0.48) than for the 402 

group that had not (M = -0.03, SD = 0.34), t(18.32) = -0.33, d = 0.11, p = .627. Bayesian t-test 403 

analyses revealed a Bayes factor of 0.28, indicating moderate evidence for the null 404 

hypothesis. The AUC for prospective drunk driving was .53, which is around chance level 405 

(.50). The -0.08 cut-off score produced 59% sensitivity and 45% specificity to detect drunk 406 

driving during follow-up. The 0.41 cut-off score produced 94% specificity and 18% 407 

sensitivity to detect drunk driving during follow-up.  408 

Higher P-DUI-IAT scores were not significantly associated with drunk driving during 409 

the six-month follow-up period, OR = 1.36, 95% CI = [.33, 5.56], p = .67 and P-DUI-IAT 410 

scores did not predict this outcome above and beyond the significant known risk factor, χ2(1) 411 

= .01, p = .925. Please note that only one risk factor (frequency of drunk driving since 412 

obtaining one’s driver’s license) was significant in the prediction of prospective drunk driving 413 

(see S3 Table).  414 

Testing the utility of the P-DUI-IAT and A-DUI-IAT to 415 

prospectively predict drunk driving in an online sample  416 

Results from Study 2 showed that there was a significant difference in P-DUI-IAT 417 

scores between participants who had driven drunk between baseline and follow-up (M = 0.28, 418 

SD = 0.35) and participants who did not (M = 0.08, SD = 0.40), t(123.65) = 3.57, d = 0.51, p < 419 

.001. Analyses also revealed a significant difference in A-DUI-IAT scores between these two 420 

groups (M = 0.37, SD = 0.37 for the prospective drunk driving group and M = 0.14, SD = 0.36 421 

for the prospective non-drunk driving group), t(111.51) = 4.25, d = 0.64, p < .001.    422 

The overall ability of the P-DUI-IAT and A-DUI-IAT to correctly classify participants 423 

as prospective (non-) drunk drivers (i.e., the AUC) was .65 (95% CI = .57-.73) and .66 (95% 424 
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CI = .58-.74), respectively. Assigning participants to the prospective drunk driving groups 425 

based on P-DUI-IAT scores using the -0.08 threshold produced 85% sensitivity and 34% 426 

specificity, while using the 0.41 threshold produced 79% specificity and 30% sensitivity. 427 

Using -0.07 as a cut-off score for the A-DUI-IAT produced maximum sensitivity (89%) while 428 

retaining fair specificity (30%) for the detection of prospective drunk driving. Using 0.57 as a 429 

cut-off score for the A-DUI-IAT produced maximum specificity (87%) while retaining fair 430 

sensitivity (31%).   431 

Higher P-DUI-IAT and A-DUI-IAT scores were significantly associated with drunk 432 

driving at follow-up, with an OR of 3.80 (95% CI = 1.72-8.86, p = .001) for P-DUI-IAT 433 

scores and an OR of 5.82 (95% CI = 2.50-14.47, p < .001) for A-DUI-IAT scores. To 434 

examine incremental validity of the IATs in the prediction of prospective drunk driving using 435 

hierarchical regression analyses, significant risk factors were entered in the first step (see S4 436 

Table in Supporting Information) and IAT scores were entered in the second step. Analyses 437 

showed that P-DUI-IAT scores did not predict prospective drunk driving above and beyond 438 

known risk factors, χ2 = 0.11, p = .74. The difference between the model including significant 439 

risk factors and the model including significant risk factors and A-DUI-IAT scores, however, 440 

was marginally significant, χ2 = 3.92, p = .048 (see Table 5).   441 

Table 5. Hierarchical logistic regression predicting prospective drunk driving (Study 2).  442 

Variable B SE Wald OR (95% CI) ² R² 

Step 1      ²(5) = 120.68*** 0.61 

Gender (male)  -0.05 0.48 .01 0.96 (0.37, 2.44)   

Units of alcohol  0.02 0.02 0.99 1.02 (0.98, 1.04)   

PBC  0.34 0.14    5.50 1.40* (1.06, 1.87)   

DUI past year  0.55 0.13    16.90 1.73*** (1.35, 2.28)   

DUI past month  0.37 0.35 1.10 1.45 (0.78, 3.12)   

Step 2        

A-DUI-IAT scores  1.27 0.66 3.70 3.55 (1.01, 13.55) ²(1) = 3.92 0.63 
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Note. PBC = perceived behavioral control; A-DUI-IAT = acceptability of driving under the 443 

influence implicit association test; OR = odds ratio; CI = confidence interval.  444 

* p < .05. ** p < .01. *** p < .001. 445 

Testing the replicability of previous findings: Utility of the P-DUI-446 

IAT to predict past DUI and future likelihood of DUI in an online 447 

sample  448 

 Results from Study 2 showed that P-DUI-IAT scores were significantly lower for 449 

participants without a history of drunk driving (M = -0.01, SD = 0.37) than for participants 450 

who had driven drunk in the past year (M = 0.27, SD = 0.36), t(245.64) = 6.03, d = 0.76, p < 451 

.001, and participants who had driven drunk in the past month (M = 0.30, SD = 0.37), 452 

t(179.06) = 2.07, d = 0.84, p < .001.  453 

The AUC was .70 (95% CI = .64-.77) for past year drunk driving and .72 (95% CI = 454 

.65-.80) for past month drunk driving, which is well above chance level (.50). The threshold 455 

to maximize sensitivity and retain fair specificity (-0.08 IAT score) produced 83% sensitivity 456 

and 42% specificity for detecting past year drunk driving and 87% sensitivity and 42% 457 

specificity for detecting past month drunk driving. The threshold to maximize specificity and 458 

retain fair sensitivity (-0.41 IAT score) produced 85% specificity and 30% sensitivity for 459 

detecting past year drunk driving and 85% specificity and 31% sensitivity to detect past 460 

month drunk driving.  461 

Higher P-DUI-IAT scores were significantly associated with past year drunk driving, 462 

OR = 8.47, 95% CI = [3.97, 19.25], p < .001, past month drunk driving, OR = 10.55, 95% CI 463 

= [4.42, 27.64], p < .001, and self-rated future likelihood of drunk driving, OR = 4.94, 95% CI 464 

= [2.33, 11.10], p < .001. Significant risk factors of drunk driving for each outcome (see S4 465 
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Table) were statistically controlled for in the hierarchical regression analyses. Results 466 

revealed that P-DUI-IAT scores predicted past year drunk driving (see Table 6) and past 467 

month drunk driving (see Table 7) above and beyond known risk factors. The P-DUI-IAT did 468 

not show incremental validity for the prediction of future likelihood of drunk driving, χ2 = 469 

0.00, p = .983.  470 

Table 6. Hierarchical logistic regression predicting past year drunk driving (study 2).   471 

Variable B SE Wald OR (95% CI) ² R² 

Step 1      ²(4) = 92.99*** 0.41 

Gender (male)  0.49 0.32 2.30 1.62 (0.87, 3.04)   

Age  -0.04   0.01 9.10 0.96* (0.94,  0.99)   

Units of alcohol  0.05 0.02 7.80 1.05** (1.02, 1.09)   

PBC  0.64 0.11 36.20 1.90*** (1.56, 2.37)   

Step 2      ²(1) = 9.41** 0.45 

P-DUI-IAT scores  1.33 0.45 8.90 3.77** (1.60,  9.27)   

Note. PBC = perceived behavioral control; P-DUI-IAT = past driving under the influence 472 

implicit association test; OR = odds ratio; CI = confidence interval.  473 

* p < .05. ** p < .01. *** p < .001.  474 

Table 7. Hierarchical logistic regression predicting past month drunk driving (Study 2).   475 

Variable B SE Wald OR (95% CI) ² R² 

Step 1      ²(4) = 94.54*** 0.50 

Gender (male)  0.43 0.39 1.20 1.54 (0.71, 3.28)   

Age  -0.04 0.02 6.00 0.96* (0.93, 0.99)   

Units of alcohol  0.04 0.02 6.80 1.05** (1.02, 1.09)   

PBC  0.76 0.13 38.70 2.14*** (1.71, 2.77)   

Step 2        

P-DUI-IAT scores  1.52 0.54 7.90 4.55** (1.63, 13.72) ²(1) = 8.57** 0.54 

Note. PBC = perceived behavioral control; P-DUI-IAT = past driving under the influence 476 

implicit association test; OR = odds ratio; CI = confidence interval.  477 
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* p < .05. ** p < .01. *** p < .001.  478 

General discussion 479 

In this paper, we report two studies testing the practical utility of implicit measures of 480 

beliefs for predicting drunk driving. Study 1 showed initial evidence for validation of the P-481 

DUI-IAT in driving school students who took the refresher course, a population for which this 482 

measure could have applied value. Results of Study 2 showed initial evidence for the utility of 483 

the P-DUI-IAT and A-DUI-IAT to prospectively predict drunk driving in online samples and 484 

replicated findings from previous studies. 485 

Summary and interpretation of findings 486 

In line with results from our previous studies [25], Study 1 showed that the P-DUI-487 

IAT discriminated between driving school students with and without a history of drunk 488 

driving, and higher P-DUI-IAT scores were associated with self-reports of past drunk driving 489 

behavior and self-reports of future likelihood of drunk driving. The Results from Study 1 did 490 

not show evidence for the utility of the P-DUI-IAT to predict the outcome measures above 491 

and beyond known risk factors (as opposed to results from previous studies [25] and Study 2). 492 

It is also of note that the study including driving school students produced more modest group 493 

differences (d = 0.42) than studies including online samples (d = 0.85 in [25]; d = 0.76 in 494 

Study 2). A possible reason for these differences in findings is that driving school students 495 

were more motivated to hide drunk driving behavior than participants from online samples 496 

(see below for a further discussion). As such, it is possible that the P-DUI-IAT detected more 497 

cases than could be observed using the current data. A second plausible reason for the 498 

difference in effects sizes is that translating the materials from English to Dutch might have 499 

led to subtle differences in meaning. It is possible that in English, the term “drunk driving” is 500 
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typically perceived as driving a vehicle when one is over the legal limit for drinking and 501 

driving, whereas the Dutch equivalent of “drunk driving” (i.e., “dronken rijden”) is typically 502 

understood as driving a vehicle when being drunk. Given that the self-report questions asked 503 

about driving when being over the legal limit of drinking and driving and the category labels 504 

and items of the P-DUI-IAT included the term Dutch term for “drunk driving”, it is possible 505 

that, in Study 1, the P-DUI-IAT only detected cases that were far over the legal limit for 506 

drinking and driving.  507 

Study 1 also explored whether P-DUI-IAT scores prospectively predicted drunk 508 

driving over six months. Differences in IAT scores between the two groups were in the 509 

expected direction but were not statistically significant. This could be explained, however, by 510 

a lack of power to detect significant effects. Indeed, the sample sizes (n = 17 for the 511 

prospective drunk driving group and n = 124 for the non-prospective drunk driving group) 512 

only allowed for 61% power to detect medium effect sizes in a between-groups comparison (d 513 

= .50, alpha = .05, one-tailed). Moreover, the Bayes factor showed only moderate evidence 514 

for the absence of the effect.  515 

When using sample sizes that allowed higher statistical power to detect effects, results 516 

showed evidence for the utility of implicit measures of beliefs to prospectively predict drunk 517 

driving (in online samples). Results from Study 2 showed that both the P-DUI-IAT and A-518 

DUI-IAT discriminated between participants who had driven drunk during the one-month 519 

follow-up period and participants who did not. Whereas results showed evidence for the 520 

utility of both IATs to independently predict prospective drunk driving, results did not show 521 

strong evidence for their utility to incrementally predict this outcome (the effect for 522 

incremental validity of the A-DUI-IAT was marginally significant: p = .048).    523 

Finally, results from Study 2 provided evidence for the replicability of findings in 524 

previous studies [25] and Study 1. P-DUI-IAT scores were strongly related to drunk driving in 525 
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the past year, drunk driving in the past month, and self-rated future likelihood of drunk 526 

driving. As opposed to results from Study 1, but in line with previous findings, results from 527 

Study 2 showed that P-DUI-IAT scores predicted past drunk driving outcomes above and 528 

beyond known risk factors. As opposed to results from previous studies [25], the current 529 

results did not show evidence for the utility of the P-DUI-IAT to incrementally predict self-530 

rated future likelihood of drunk driving.  531 

Implications  532 

Over the past 25 years, many studies have examined the predictive utility of implicit 533 

measures for several behavioral outcomes. Nevertheless, to this day, implicit measures are not 534 

applied in real-world contexts to predict behavior [30]. Potential reasons for this are that (a) 535 

traditional implicit measures typically show low predictive validity and (b) the practical utility 536 

of implicit measures is hardly being tested, or in other words, that research is not conducted 537 

for the purpose of bringing implicit measures into the real world. The current studies were 538 

designed while keeping in mind (a) recent developments in the field (i.e., using implicit 539 

measures of beliefs instead of using traditional implicit measures), (b) specific contexts in 540 

which the implicit measure of interest could have applied value, and (c) aspects that should be 541 

examined to assess practical utility (i.e., examining the predictive utility of implicit measures 542 

in a population for which they could have applied value and examine prospective predictive 543 

utility). Of course, the current studies only provide initial evidence for the practical utility of 544 

implicit measures and further research on other utility aspects will be necessary before the A- 545 

and P-DUI-IAT can be incorporated in real-world settings. Nevertheless, we believe that the 546 

findings from the current studies provide a first step towards that direction. 547 

Both IATs could eventually be used in driving schools to predict which individuals are 548 

likely to drink and drive. Subsequently, those individuals could be provided with intervention 549 
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measures (such as extra education) to prevent them from drinking and driving (again). The P-550 

DUI-IAT could be used during the obligated refresher course to predict recidivism of drunk 551 

driving, while the A-DUI-IAT could be used to predict drunk driving in students who have 552 

not obtained their driver’s license yet. While results from Study 2 did not show (strong) 553 

statistical evidence for incremental validity of our IATs in the prediction of prospective drunk 554 

driving, using the IAT in combination with other measures could be advantageous because the 555 

IAT is less susceptible to social desirability responding than other (self-report) measures.   556 

Limitations and future research  557 

The current studies are not without limitations. First, translating the materials from 558 

English to Dutch might have led to subtle differences in meaning which could have resulted in 559 

difference in findings between the study including Dutch-speaking participants and the studies 560 

including English-speaking participants. Future studies should take additional precautions 561 

before using the materials in different populations, such as conducting an analysis of 562 

conceptual equivalence (e.g., by consulting experts) and pilot testing the materials [31].   563 

Second, we used self-reports as a criterion to test the validity of our IATs. As such, 564 

because of social desirability, some participants might not have truthfully reported their drunk 565 

driving behavior. Participants from online samples were probably more honest in reporting 566 

drunk driving behavior than participants from the ecologically valid sample (i.e., driving 567 

school students) because participants from the latter group were probably less inclined to put 568 

trust in our guarantees of anonymity (for example, because the invitation to participate in the 569 

study was sent out by driving schools). However, as discussed in the introduction of this 570 

paper, using self-reports to measure drunk driving behavior would be much more problematic 571 

in non-anonymous real-world settings where potential negative consequences (e.g., obligated 572 

training) are at stake. As such, implicit measures could have added value in applied contexts. 573 
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Nevertheless, it remains difficult to demonstrate validity of implicit measures using self-574 

reports as a criterion of drunk driving in ecologically valid contexts because even in an 575 

anonymous research context, these reports are probably less truthful. Future research should 576 

further validate the P- and A-DUI-IAT in ecologically valid contexts using more objective 577 

measures of drunk driving as a criterion (such as driving records).  578 

Third, Study 1 had weak statistical power to test whether the P-DUI-IAT was able to 579 

prospectively predict drunk driving in driving school students. Future studies should 580 

systematically examine this question using well-powered study designs. Relatedly, future 581 

studies should test the predictive utility of the A-DUI-IAT in driving school samples. For 582 

practical application purposes, it would also be important for future studies to test whether the 583 

A-DUI-IAT can predict the onset of drunk driving behavior in such samples (note that we did 584 

not examine this in the current studies because they were not designed for this purpose). 585 

Third, to examine prospective predictive utility of our IATs, we used a relatively short follow-586 

up period (i.e., one month). Future studies could examine prospective predictive utility of the 587 

IATs using longer follow-up periods (although for practical purposes it may be more valuable 588 

to know which individuals are at short-term risk).  589 

Finally, while the IATs discriminated between participants who had driven drunk 590 

between baseline and follow-up and participants who did not, the classification statistics (as 591 

assessed through ROC analyses) were far from perfect. For our IATs to have practical value, 592 

these classification statistics should be improved and other classification statistics (e.g., 593 

positive predictive value) should be tested. To this end, future studies could tweak different 594 

aspects of the IATs (e.g., number of trials, category labels, etc.) and examine whether this 595 

improves their classification abilities. Also, before these measures can be applied in real-596 

world contexts, their (other) psychometric properties should be examined within that specific 597 

context to ensure that the measures are valid and reliable.  598 
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Conclusions 599 

Results from the current studies showed initial evidence for the practical utility of 600 

implicit measures of beliefs for predicting drunk driving. More specifically, they showed 601 

evidence for (a) predictive utility of the P-DUI-IAT for drunk driving in driving school 602 

students, a sample for which this measure could have applied utility and (b) the utility of the 603 

A- and P-DUI-IAT to prospectively predict drunk driving. While further applied research is 604 

necessary, the current results could provide a first step towards the application of implicit 605 

measures in real-world contexts.     606 
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S1 Appendix: Exploratory analyses 695 

Utility of the A-DUI-IAT to predict past and self-rated future likelihood of 696 

drunk driving 697 

A-DUI-IAT scores were significantly lower for participants without a history of drunk 698 

driving (M = 0.07, SD = 0.36) than for participants who had driven drunk in the past year (M 699 

= 0.33, SD = 0.35), t(293.33) = 5.74, d = 0.73, p < .001, and participants who had driven 700 

drunk in the past month (M = 0.35, SD = 0.35), t(190.05) = 5.50, d = 0.77, p < .001.  701 

The AUC was .70 (95% CI = 0.63-0.76) for past year drunk driving and .71 (95% CI = 702 

.64-.78) for past month drunk driving, which is well above chance level (.50). The threshold 703 

to maximize sensitivity and retain fair specificity (-0.07 IAT score) produced 88% sensitivity 704 

and 39% specificity for detecting past year drunk driving and 89% sensitivity and 39% 705 

specificity for detecting past month drunk driving. The threshold to maximize specificity and 706 

retain fair sensitivity (0.57 IAT score) produced 87% specificity and 24% sensitivity for 707 

detecting past year drunk driving and 87% specificity and 25% sensitivity to detect past 708 

month drunk driving.  709 

Higher A-DUI-IAT scores were significantly associated with past year drunk driving, 710 

OR = 8.02, 95% CI = [3.73, 18.34], p < .001, past month drunk driving, OR = 8.62, 95% CI = 711 

[3.72, 21.54], p < .001, and self-rated future likelihood of drunk driving, OR = 5.08, 95% CI = 712 

[2.38, 11.36], p < .001. Results revealed that the A-DUI-IAT showed incremental validity for 713 
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the prediction of past year drunk driving, χ2  = 11.26, p <.001 and past month drunk driving, χ2  714 

= 8.96, p = .003, but not for the prediction of self-rated future likelihood of drunk driving, χ2  715 

= 1.92, p = .17.  716 

Sensitivity of P-DUI-IAT to recency and frequency of drunk driving 717 

behavior  718 

We tested whether P-DUI-IAT scores are sensitive to recency and frequency of DUI 719 

behaviour by conducting separate ANOVAs with recency (i.e., drunk driving in the past 720 

month and drunk driving in the past year, but not in the past month) and frequency of drunk 721 

driving as between-subjects factors. Results showed that P-DUI-IAT scores were related to 722 

frequency of drunk driving behavior in the past year, F(10, 240) = 4.31, p < .001, and in the 723 

past month, F(7, 243) = 4.40, p < .001, but not to frequency of drunk driving at follow-up, 724 

F(8, 206) = 1.86, p = .067. Results also showed  that there was no effect of recency on P-DUI-725 

IAT scores, F(1, 130) = 1.59, p = .21. 726 

Tables   727 

S1 Table. Category labels and items for the past driving under the influence implicit 728 

association test.  729 

Category labels Items 

True I’m looking at a screen   

 I’m doing a computer task  

 I’m pressing computer keys  

 I’m reading these sentences  

False I’m climbing a mountain  

 I’m eating in a downtown restaurant 

 I’m playing football  

 I’m dancing in a club 
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I have drunk driven before  I have driven after I drank alcohol  

 Drunk driving is something I have done 

 I have driven while being drunk 

 I have been drunk when I was driving 

I have never drunk driven   I have never driven after I drank alcohol 

 Drunk driving is something I have not done 

 I have always driven while sober 

 I have been sober every time I was driving 

 730 

S2 Table. Category labels and items for the acceptability driving under the influence 731 

implicit association test.  732 

Category labels Items 

True I’m looking at a screen   

 I’m doing a computer task  

 I’m pressing computer keys  

 I’m reading these sentences  

False I’m climbing a mountain  

 I’m eating in a downtown restaurant 

 I’m playing football  

 I’m dancing in a club 

Drink driving is sometimes 

acceptable to me 
Driving after drinking alcohol is acceptable to me  

 If you drive carefully, it is okay to drink and drive  

 I’m okay with driving after drinking alcohol 

 One can still drive after drinking alcohol 

Drink driving is never acceptable to 

me 
Driving after drinking alcohol is unacceptable to me  

 Under no circumstances, it is okay to drink and drive  

 I’m opposed to driving after drinking alcohol  

 One should never drive after drinking alcohol 

 733 

S3 Table. Risk factors for drunk driving outcomes (Study 1).  734 
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Variable DUI since 

driver’s 

license OR 

(95% CI) 

Past month 

DUI OR 

(95% CI)  

Future 

likelihood DUI 

OR (95% CI) 

Prospective 

DUI OR 

(95% CI)  

Gender (male)  1.77 (0.92, 

3.42) 

3.07 (0.94, 

11.78) 
1.46 (0.66, 3.22) 

1.62 (0.57, 

4.52) 

Age  1.06 (0.98, 

1.14) 

0.93 (0.68, 

1.12) 
1.00 (0.88, 1.09) 

0.95 (0.77, 

1.07) 

Units of alcohol  1.13*** (1.07, 

1.20) 

1.15*** 

(1.06, 1.24) 

1.09**(1.02, 

1.15) 

1.08 (0.97, 

1.22) 

PBC  2.20*** (1.72, 

2.88) 

2.70*** 

(1.72, 4.59) 

2.14***(1.62, 

2.89) 

1.43 (0.95, 

2.10) 

DUI frequency since 

driver’s license   
- - 

2.50*** (1.85, 

3.60) 

1.34* (1.02, 

1.88) 

DUI frequency past 

month  
- - 

87.47***(14.57, 

1691.37) 

8.82 (1.43, 

217.83) 

Note. PBC = perceived behavioral control; DUI = driving under the influence; OR = odds 735 

ratio; CI = confidence interval.  736 

* p < .05. ** p < .01. *** p < .001. 737 

S4 Table. Risk factors for drunk driving outcomes (Study 2).  738 

Variable Past year DUI OR  

(95% CI) 

Past month DUI 

OR (95% CI)  

Future likelihood 

DUI OR (95% CI) 

Prospective DUI 

OR (95% CI)  

Gender (male)  2.60*** (1.56, 

4.37) 

2.90*** (1.64, 

5.22) 

1.86* (1.08, 3.23) 2.49** (1.36, 4.62) 

Age  0.97** (0.95, 0.99) 0.97* (0.95, 0.99) 0.98* (0.95, 0.10) 0.99 (0.97, 1.01) 

Units of alcohol  1.07*** (1.03, 

1.10) 

1.06*** (1.03, 

1.10) 

1.04*** (1.02, 

1.07) 

1.05*** (1.02, 

1.08) 

PBC  2.04*** (1.69, 

2.52) 

2.28*** (1.85, 

2.89) 

2.41*** (1.95, 

3.041) 

1.92*** (1.59, 

2.37) 

DUI frequency past 

year    

- - 1.79*** (1.54, 

2.13) 

2.11*** (1.73, 

2.70) 

DUI frequency past 

month  

- - 5.40*** (3.36, 

9.26) 

6.76*** (3.76, 

13.31) 
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Note. DUI = Driving under the influence; OR = odds ratio; CI = confidence interval.  739 

* p < .05. ** p < .01. *** p < .001. 740 


