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Abstract 26 

This paper reports a survey of engagement with, and ratings of, driver distraction, for 27 

undergraduate student drivers. Survey data was collected using an anonymous online 28 

questionnaire. 530 respondents contributed to the survey during a seven-year data 29 

collection period.  30 

Results indicate that the three internal-to-vehicle behaviours rated as most distracting 31 

when driving were ‘writing text messages’, ‘internet use’, and ‘reading text messages’. 32 

The three most frequently undertaken distractions were, ‘(interactions with) adults’, 33 

‘daydreaming’, and ‘eating, drinking or smoking’. Considering external-to-vehicle 34 

distractions, the top three rated were ‘environmental conditions’, ‘unexpected objects 35 

or events’, and ‘animals behaving unexpectedly’; while the most frequently 36 

experienced external distractions were ‘people (behaving normally), ‘busy roads’ and 37 

‘official signage’. Some evidence was found that internal-to-vehicle distractions were 38 

relatively more distracting than external-to-vehicle ones, along with limited findings 39 

showing significant variation in the amount of engagement with distractions over time. 40 

Significant predictive models for engagement with distraction were calculated (for 41 

both work-related and non-work-related driving) and found to be broadly in agreement 42 

with previous research, although accounting for less variance in the models. 43 

Significantly greater engagement with distractions was found during non-work-related 44 

driving, when compared to work-related. 45 

The data present a picture of ongoing and substantial engagement with distracting 46 

behaviours, for this population over the data collection period. For example, on a daily 47 

or weekly basis, more than three-fifths of respondents reported willingness to read text 48 

messages with the vehicle in motion; while just under half indicated that they typically 49 

write text messages in the same circumstances. However, the findings do offer some 50 
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promise that interventions targeted towards non-work-related driving behaviours may 51 

be effective to reduce volitional engagement with distractions. 52 

 53 

Introduction 54 

Driver distraction remains a substantial road safety problem. Seventy-eight percent of 55 

accidents have been attributed to driver distraction (Dingus et al., 2006), with NHTSA 56 

data reporting 2841 driver distraction-related deaths in 2018 (NHTSA, 2020). Yet, 57 

Australian data suggests that 70% of driver distractions can be classified as voluntary 58 

(Beanland et al., 2013). Optimistically, if such a substantive proportion of distractions 59 

could be avoidable; considerable scope may still exist to reduce the economic and 60 

social cost of these incidents. By improving our understanding of why engagement 61 

with driver distraction remains high, we may be able to target interventions to more 62 

effectively curb these antisocial behaviours. 63 

Several researchers have now undertaken reviews of the driver distraction literature 64 

(Basacik & Stevens, 2008; Kircher, 2007; Ranney, 2008; Regan et al., 2008; Stutts et 65 

al., 2001; Wallis, 2003; Young et al., 2003). Further, numerous surveys have now been 66 

undertaken to provide insight into associated behaviours, attitudes and opinions 67 

(Canadian Underwriter, 2016; Horrey et al., 2008; Lansdown, 2012; McEvoy et al., 68 

2006; Privilege Insurance, 2006; RAC Motor Insurance, 2009; Royal, 2003; Schroeder 69 

et al., 2013; Speirs et al., 2008; StateFarm, 2017; Young & Lenné, 2010). It is clear 70 

that, within pragmatically interpretable variability, we are developing a consensus 71 

regarding what drivers are doing, how frequently they are doing it, and how distracting 72 

they believe the behaviours to be.  73 

Researchers have adopted different approaches to measure inclination to engage with 74 

distractions, e.g., the Susceptibility to Driver Distraction Questionnaire (Feng et al., 75 
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2014); motivations (Lansdown, 2019; Lansdown & Stephens, 2013; Chen and 76 

Donmez, 2016; Mcdonald et al., 2018), or developed habits (Hansma et al., 2020). 77 

Thus, they have focussed more on the ‘driver’ than the ‘distraction’. However, as 78 

indicated above, driver distraction-related deaths are still imposing a substantial toll on 79 

society. 80 

Lansdown (2012) reported a survey of driver distractions in the United Kingdom. In 81 

addition to providing benchmark ratings and engagement frequencies for common 82 

behaviours; findings suggested that age, extraversion, accidents, penalty points and 83 

mileage were predictive of increased engagement with distracting driver behaviours. 84 

However, internet use (via mobile phone), was not common during the data collection 85 

period, and was not considered in the survey. Further, the now ubiquitous availability 86 

of ‘smartphones’ in recent years seems highly likely to have changed the nature of the 87 

driving task. For example, considering positive features, the pervasive availability of 88 

route guidance systems and ‘point of interest searching’ has provided the driver with 89 

opportunities to focus on the core task of driving. More broadly, the increased 90 

availability of other technologies in the vehicle may have provided scope to reduce the 91 

background demands on drivers via systems like lane-keeping support, automatic 92 

lights, or automatic screen wipers. However, along with some benefits, mobile phones 93 

have introduced new and seductive distractions with the potential to tempt the driver 94 

(Lansdown, 2019), e.g., with internet use (Burns & Lansdown, 2000), third-party 95 

messaging (Ortiz et al., 2018), or social media (Hashash et al., 2019). The policy 96 

landscape for drivers has also shifted in recent years. In Scotland, since 2008 97 

inattentive drivers face increased penalties with the introduction of more severe 98 

careless driving laws. A motorist who kills through careless driving may now face a 99 

custodial sentence. Previously, this would have been reserved for the relatively more 100 



Running head: DISTRACTION – YOUNG DRIVER BEHAVIOURS 5 

 

serious offence of dangerous driving. Further, the Scottish Road Safety Framework to 101 

2020 (Transport Scotland, 2012) emphasised the need target young drivers by 102 

educating them about the risks of driving and encouraging young drivers to drive 103 

safely. It seems plausible that these combined efforts may have led to shifts in young 104 

drivers’ attitudes and behaviours. Consequently, while we have a good understanding, 105 

in general, about subjective ratings, engagement, and performance impact of many 106 

tasks undertaken when driving, little is known about the potential changes in 107 

engagement with these tasks over time. Further, our understanding of how some 108 

population samples may be atypically affected by such behaviours is also limited. Are 109 

drivers texting more or less now than they previously did? Are younger drivers who 110 

have grown up with mobile internet technology more or less susceptible to temptations 111 

to be distracted by it? 112 

It is well established that younger drivers have higher accident risk than their more 113 

experienced counterparts (NHTSA, 2020; Williams, 2003). It is also clear that many 114 

behaviours among young people change over time (Spear, 2000). Consequently, it is 115 

worth focussing on the distraction-engagement behaviours of this younger driving 116 

population. Moreover, to investigate i) whether their driving behaviour has changed 117 

over the past decade, or ii) if their self-evaluation of how distracting in-motion tasks 118 

are, has also changed; possibly as a consequence of the prevalence of ‘novel’ stimuli, 119 

like the smartphone. It may be that the younger driving population has become 120 

sensitised to the risks of distracted driving, and they therefore engage with these 121 

behaviours less. However, it is also possible that any habituation might lead them to 122 

underestimate the risk associated with distracting driving behaviours. 123 

Whilst smart/phones have received much research focus in recent years, data from 124 

2017 (NHTSA, 2020) reports that only 14% of ‘distraction-affected’ fatal crashes were 125 
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attributable to cell phone use. It should be noted that the authors acknowledged 126 

methodological challenges in the accurate recording of specific distraction behaviours. 127 

However, they present potential distractions (along with cell phone use) as including 128 

interactions with other occupants, in-vehicle objects, adjusting controls, inattention 129 

and/or carelessness, and persons, objects or events outside of the vehicle. It is 130 

unfortunate that the relative magnitude of these behaviours is not explicitly presented. 131 

Given that driver behaviours have been shown to become less risky over time (Rhodes 132 

& Pivik, 2011), and that these may be influenced by societal and cultural factors (Ward 133 

et al., 2020); a more in-depth consideration of young drivers’ distraction behaviours, 134 

may reveal insights, and any findings could be exploited to develop focussed road 135 

safety interventions. Further, there is a building literature suggesting that experiencing 136 

multiple distractions (at the same time) is an emerging driving hazard (Lansdown, et 137 

al., 2002; Risteska, et a., 2018). Moreover, the specific contribution of external-to-138 

vehicle distractions was also recognised as difficult to isolate from other potential 139 

distracting events.  140 

External-to-vehicle distractions have received relatively less research-interest in the 141 

literature, and those which have are largely attributable to road-side advertising  142 

(Crundall et al., 2006; Dukic et al., 2013; Wallis, 2003; Young et al., 2009). Further 143 

work is required to characterise the scope and seriousness of external-to-vehicle driver 144 

distractions. Are there particular scenarios where events outside of the vehicle may 145 

make the driver more susceptible to accidents? 146 

Perhaps the context of one’s driving may affect the ability to focus on the task? 147 

Distraction has been identified as one of the significant predictors in work-related 148 

driving accidents (Broughton et al., 2003). Further, occupational (long haul) drivers 149 

have also been shown to be at elevated risk from their duties (Hanowski et al., 2005). 150 
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Aside from an increased exposure to roadway risks, are there differences in our 151 

exposure to, and evaluations of, driver distractions? For example, feelings of 152 

‘obligation to take work calls’ were found to significantly predict increases in reported 153 

distracted behaviours (Engelberg et al., 2015). When driving for work vs. for our 154 

personal needs (or leisure activities), are there differences in our assessment of, and 155 

ability to safely manage potential distractions?  156 

Previous identified surveys of driver distraction have taken a ‘snapshot’ of 157 

respondents’ views. The approach has proven profitable with respect to a range of 158 

samples and settings, but no studies have been identified that have adopted a 159 

longitudinal design with either selected individuals, or an equivalent sample using the 160 

same instrument. There are numerous reasons why this might be the case, for example, 161 

attrition (Shulruf et al., 2007), measurement errors (Love et al., 2020), or the challenge 162 

of sustaining funding (Doyle & Golding, 2009). In any event, longitudinal data 163 

collection is difficult to undertake and therefore infrequently adopted. Consequently, 164 

we currently have no knowledgebase regarding how drivers’ ratings, or engagement 165 

with distracting behaviours may have changed over time. Are drivers rating 166 

distractions less severe than they used to, and performing them more than they did? 167 

What evidence exists that safety campaigns have been successfully reducing 168 

engagement with distractions? 169 

Longitudinal data collection provides the opportunity to repeatedly sample a 170 

population. However, in addition to the challenges outlined above, there are several 171 

methodological limitations to such designs. For example, there may be behavioural 172 

shifts during the data collection period which could skew responses such that they are 173 

not representative. For example, reflecting on the recent COVID-19 global pandemic, 174 

it seems likely that this might reduce the generalisability of longitudinal findings 175 
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collected during this time period. Further, the use of survey data to gain insight into 176 

distraction behaviours may have inherent limitations. Some stimuli will draw the 177 

driver’s attention from the driving task, while others are open to the volitional control 178 

of the driver. It may be that there are fundamental measurement errors associated with 179 

measurement and classification of such behaviours. Considering the previously cited 180 

studies above - perhaps at least at a macro level - there a reasonable consistency 181 

emerging, although comparisons of specific metrics frequently require some 182 

interpretation between studies. 183 

This paper reports survey data obtained between 2012 and 2018. The analysis reported 184 

is novel because it provides i) further detail considering a recognised and at-risk group 185 

(Williams, 2003), and ii) repeated samples from the same population, enabling 186 

investigation of changes in both attitudes and behaviours, iii) consideration of external-187 

to-vehicle distractions, iv) consideration of any distraction differences between work-188 

related and non-work-related driving, and v) direct comparison with the findings from 189 

the originating survey (Lansdown, 2012). It is hoped findings will provide 190 

opportunities to target interventions to the population in question. Specific hypotheses 191 

are that: 192 

1. internal (to vehicle) distractors will be rated more highly distracting than 193 

those outside the vehicle. 194 

2. ratings of distraction severity will reduce over time. 195 

3. student engagement in highly distracting behaviours will not have reduced 196 

over time. 197 

4. identified predictors of engagement (mileage, penalty points, self-reported 198 

accidents accepting blame) will still significantly predict distraction 199 

engagement. 200 
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5. engagement with distractions during non-work-related driving will be 201 

significantly greater than during work-related (including commuting) 202 

driving. 203 

 204 

Method 205 

Design 206 

A cross-sectional observational survey was undertaken for this study.  The instrument 207 

was based on Lansdown (2012). It collected anonymous self-report data via a private 208 

url. The data collected was: demographics, frequency and rated severity of engagement 209 

in distracting behaviours (described in more detail below), and personality scale 210 

information using the 20 item shorter version of the International Personality Item Pool 211 

(Donnellan et al., 2006).  212 

 213 

Procedure 214 

The survey was promoted to undergraduate psychology students for course credit.  215 

Respondents were initially presented with an informed consent. Subsequently, there 216 

were five sections to the survey, i) demographics (age, gender, annual mileage, and 217 

years since qualifying for driving and accident history (frequency in the previous three 218 

years), ii) rating and engagement with distracting behaviours (fourteen in-vehicle items 219 

and fifteen out-of-vehicle items, with ‘I haven’t done this while driving’ and a Likert 220 

scale ‘1’ - not distracting to ‘5’ - very distracting) for each item, iii) a frequency of 221 

distracting behaviours (for the same in- and out-of-vehicle items, with ‘I haven’t done 222 

this while driving’ and an ordinal scale, with ‘daily’, ‘weekly’, ‘monthly’, and ‘yearly’ 223 

options for each item); iv) associated accidents/near misses (‘Yes, I’ve had an 224 

accident’, ‘No, but I’ve had a near miss’, ‘No’, and ‘I don’t know’ for each of the 225 
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previous in-vehicle and out-of-vehicle items. Questions in Section ii) were asked twice, 226 

once for work-related journeys (including commuting to University), and once for non-227 

work-related driving); and v) the 20 item short version of the International Personality 228 

Item Pool (Donnellan et al., 2006) plus a field for any additional comments and 229 

feedback. The distracting behaviours explored in the study (Section ii) of the survey 230 

instrument, were derived from previous literature, accident statistics, the previous 231 

study (which developed the bulk of the survey instrument) and pilot testing. The in-232 

vehicle and external-to-vehicle behaviours are listed in Figure 1. The study was 233 

approved by the Heriot-Watt University, School of Life Sciences Ethics Committee. 234 

 235 

Respondents 236 

Data was collected from 530 respondents during a seven-year data collection period, 237 

between 2012 and 2018 using a cross-sectional observational design, for course credit. 238 

No provisionally licensed or ‘learner’ drivers took part in the survey. Thus, responses 239 

from different students (at any stage in their degree) to the same survey were collected 240 

each year. Respondents were quota-sampled, within each year, based on gender for 241 

undergraduate psychology students (HESA, 2020). Data on gender balance was not 242 

available for the 2012/13 sample, therefore, mean values for the other six years of data 243 

were applied to that cohort. Respondents who were non-drivers and/or not legally 244 

eligible to drive in the UK were excluded from the sample. 20 percent of the 245 

respondents were male, average age was 20.6 years (SD = 4.1) and on average, 246 

respondents had 2.1 years of driving experience (SD = 3.2). Average mileage was 5.7 247 

thousand miles per year (SD = 5.4). Demographics by year are presented in Table 1. 248 

 249 

Insert Table 1 about here. 250 
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 251 

Results 252 

 253 

Overview summary statistics are presented first. Results are then reported addressing 254 

each hypothesis in turn. Key adopted measures are ratings of the severity of 255 

distractions, frequency of engagement with distractions, and a distraction index (as 256 

originally reported in Lansdown, 2012). Presentation of these measures provides direct 257 

comparability of findings with the previously published work. 258 

 259 

Internal-to-Vehicle Distractions 260 

Most Distracting Behaviours 261 

Distraction ratings for internal-to-vehicle and external-to-vehicle behaviours are 262 

presented in Figure 1. All responses should be considered to apply to a moving vehicle, 263 

rather than a stationary one. The three (internal-to-vehicle) behaviours rated as most 264 

distracting were ‘writing text messages’, ‘internet use’, and ‘reading text messages’. 265 

Considering work-related driving first; respondents reporting engaging with these 266 

behaviours, on a daily or weekly basis, was 41%, 26% and 56% respectively. For non-267 

work-related driving, the figures were 49%, 35% and 62%.  268 

 269 

Insert Figure 1 about here 270 

 271 

Most Frequently Undertaken Behaviours 272 

Reported frequency of engagement with distracting behaviours are also presented in 273 

Figure 1. The three most frequently undertaken internal-to-vehicle activities, on a daily 274 

or weekly basis, were ‘adults’, ‘daydreaming’, and ‘eating, drinking or smoking’.  For 275 
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work-related driving the percentages reporting having undertaken these behaviours was 276 

75%, 69% and 65%. For non-work-related driving the percentages were respectively 277 

89%, 74% and 73%. 278 

 279 

External-to-Vehicle Distractions 280 

Most Distracting Behaviours 281 

The three (external-to-vehicle) behaviours rated as most distracting were 282 

‘environmental conditions’ (e.g., glare), ‘unexpected objects or events’ (e.g., 283 

accidents), and ‘animals behaving unexpectedly’. Considering work-related driving 284 

first; the respondents that reporting engaging with these behaviours, on a daily or 285 

weekly basis, was 72%, 25% and 32% respectively. For non-work-related driving, the 286 

percentages were 76%, 30% and 39%.  287 

Most Frequently Undertaken Behaviours 288 

Frequency of engagement with external-to-vehicle distractions are also presented in 289 

Figure 1. Respondents reported that the three most frequently experienced distractions 290 

were ‘People (behaving normally)’, ‘Busy roads’ and ‘Official signage’.  For work-291 

related driving the percentages reporting experiencing these distractions on a daily or 292 

weekly basis was 80%, 79% and 74% respectively. For non-work-related driving the 293 

first and second most frequent behaviours were the same as for work-related driving. 294 

However, the third most frequent behaviours were jointly ‘Static official 295 

advertisements’ and ‘Official signage’, the percentages for daily or weekly experience 296 

of the distractions were 85%, 82% and 80%. 297 

 298 

Consideration of the Hypotheses 299 

Internal vs. External Distractions 300 



Running head: DISTRACTION – YOUNG DRIVER BEHAVIOURS 13 

 

Hypothesis 1 proposes that internal (to vehicle) distractors will be rated more highly 301 

distracting than those outside the vehicle. An independent samples t-test was 302 

conducted to investigate H1. The dependent variable was Distraction Rating and the 303 

groups were Internal and External distraction items. A non-significant (t(27) = -0.6,  304 

p = 0.28, one-tailed) outcome was observed (Cohen's D = 0.22). Internal ratings of 305 

distraction had a mean = 2.73 (SD = 0.78); for External, a mean = 2.89 (SD = 0.7).  306 

Considering the data further, for the top-three ranked internal- and external-to-vehicle 307 

distractions, at least one variable in each pair was found not to be normally distributed, 308 

therefore Wilcoxon rank sum tests were applied, in additional testing. Two of the three 309 

comparisons were found to be significantly different. The most highly rated distracting 310 

behaviours ‘writing texts’ and ‘environmental conditions’ (W = 59279.0, p < 0.001) 311 

had mean (and SD) ratings of 4.16 (0.99) and 3.84 (1.03). For the second highest 312 

ranked distractions (‘internet use’ and ‘unexpected objects or events’), the internal 313 

distractions were rated significantly greater than external (W = 27203.5, p < 0.001), 314 

with mean scores of 3.99 (0.99)  and 3.58 (1.08) respectively. For the third highest 315 

rated distractions, ‘reading text messages’ and ‘animals behaving unexpectedly’, no 316 

significant difference was found for the internal-to-vehicle distraction (Mean  317 

rating = 3.58, SD = 1.05) when compared (W = 86198, p = 0.88) with the external-to-318 

vehicle one (Mean rating = 3.56, SD = 1.09). Therefore, we found only tentative 319 

evidence to reject the null for Hypothesis 1. 320 

Distraction Severity over Time 321 

Hypothesis 2 supposes that ratings of distraction severity will reduce over time. To 322 

explore this, one-way independent groups ANOVAs were calculated for each of the 323 

internal-to-vehicle behaviours. The factor ‘Year’ had 7 levels (2012, 2013, 2014, 2015, 324 

2016, 2017 and 2018) for the dependent variable, ‘Distraction Rating’, for each 325 
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behaviour. In summary, no significant differences were found for internal-to-vehicle 326 

ratings over time. Further, no significant differences were found comparing distraction 327 

severity ratings for external-to-vehicle items. Therefore, the null is accepted with 328 

respect to Hypothesis 2. Findings suggest that ratings for distractions did not 329 

meaningfully change year by year, over the data collection period. 330 

Frequency of Engagement with Distractions  331 

Hypothesis 3 proposes that student engagement in highly distracting behaviours did not 332 

reduce over time. In order to address this hypothesis, engagement with distracting 333 

behaviours was defined using an index calculated from the self-reported frequency of 334 

undertaking the behaviours, reported above.  Ordinal values were assigned to generate 335 

a summative score for each respondent’s activity, corresponding to ‘1’ for yearly, ‘2’ 336 

for monthly, ‘3’ for weekly, and ‘4’ for daily, for each behaviour, e.g., reading text 337 

messages on a weekly basis would accrue an item score of ‘3’. These values were 338 

added together for each of the behaviours (fourteen items for internal-to-vehicle 339 

distractions, fifteen for external-to-vehicle) described previously, to generate each 340 

respondent’s distraction index. Calculation of the Index is consistent with the 341 

originating study, and methodology described in Lansdown (2012). 342 

To investigate work-related driving (including the commute to and from University), a 343 

one-way independent groups ANOVA was calculated. The factor ‘Year’ had 7 levels 344 

(2012, 2013, 2014, 2015, 2016, 2017 and 2018) for the dependent variable, 345 

‘Distraction Index’. No significant differences were found between engagement with 346 

distracting behaviours between 2012 and 2018. Considering non-work-related driving, 347 

a one-way independent groups ANOVA was also calculated. Again, the factor ‘Year’ 348 

had 7 levels (2012, 2013, 2014, 2015, 2016, 2017 and 2018) for the same dependent 349 

variable, ‘Distraction Index’. Assumptions of data normality were not met. Therefore, 350 
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Welch's test was adopted. A significant (F(6, 134.48) = 2.47, p < 0.05) effect was 351 

observed. Partial Eta-squared = 0.03. Summary statistics (Mean and Standard 352 

Deviation) for the levels were, 2012 (28.53, 11.81), 2013 (27.29, 12.07), 2014 (25.48, 353 

10.56), 2015 (26.49, 11.9), 2016 (31.43, 11.1), 2017 (28.89, 13.05) and 2018 (31.14, 354 

11.9). Post-hoc testing (Tukey’s) only revealed one marginally significant difference 355 

between years (2014 and 2016, p < 0.05). Thus, some limited evidence is provided to 356 

reject the null for H3, although no systematic trend is apparent. 357 

Predictors of Distraction Engagement 358 

Hypothesis 4 considers whether previously identified (Lansdown, 2012) predictors of 359 

engagement (mileage, penalty points or blame-accepted accidents) will still predict 360 

distraction engagement. In Model 1, hierarchical multiple regression was performed to 361 

investigate the ability of personal factors (age, gender, extraversion, agreeableness, 362 

conscientiousness, emotional stability, and intellect) to predict engagement with 363 

distractions. After controlling for these variables, behavioural factors (mileage, penalty 364 

points, self-reported accidents accepting blame) was explored in Model 2. Models were 365 

calculated for both internal-to-vehicle and external-to-vehicle distractors, for both 366 

work-related and non-work-related driving. The dependent variable for all models was 367 

the Distraction Index, as described above. Given findings for Hypothesis 2 and 3, in 368 

which only one comparison marginally reached significance (and none if multiple 369 

comparisons are considered for both these hypotheses); no compelling evidence was 370 

found to consider the corpus of responses by year. Therefore, for the subsequent 371 

analysis, responses were treated as one sample.  372 

Internal-to-vehicle Distractions – Non-Work-Related 373 

Inspection of the data revealed no violations of the assumptions of normality, linearity, 374 

multicollinearity or homoscedasticity. Model 1 significantly explained 6.9% of the 375 
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variance in engagement with distractions. For Model 2 variance significantly explained 376 

was 8.6% (F(10,515) = 4.726, p < 0.001). Driver behaviour variables explained a 377 

modest additional 1.7% of the variance in the distraction index after controlling for 378 

personal factors (F(7,515) = 5.404, p < 0.001). In Model 2, three variables were 379 

significant. ‘Extraversion’ had the highest Standardised Beta Coefficient (0.235,  380 

p < 0.001), with ‘Emotional Stability’ (-0.100, p < 0.05) next, and ‘Mileage’ as the 381 

marginally lowest contributor (0.097, p < 0.05). Additional data are presented in  382 

Table 2. 383 

 384 

Insert Table 2 about here. 385 

Internal-to-vehicle Distractions – Work-Related 386 

Inspection of the data again indicated no violations of the assumptions of normality, 387 

linearity, multicollinearity or homoscedasticity. Model 1 significantly explained 5.8% 388 

of the variance in the Distraction Index. Model 2 significantly explained 8.8% 389 

(F(10,492) = 5.724, p < 0.001) of the Distraction Index variance. Driver behaviour 390 

variables explained an additional 3% (F(3,482) = 6.178, p < 0.001). For Model 2, three 391 

variables were significant. ‘Extraversion’ had the highest Standardised Beta 392 

Coefficient (0.259, p < 0.001), with ‘Penalty Points’ (0.153, p < 0.05) next, and lastly 393 

‘Emotional Stability’ (-0.152, p < 0.05). Further supporting data are presented in Table 394 

2. 395 

External-to-vehicle Distractions – Non-Work-Related 396 

Models using the same independent variables indicated above were not found to be 397 

significant, i.e., for Model 1, F(7,516) = 1.476, p = 0.206, and for Model 2,  398 

F(10,516) = 1.476, p = 0.145.  399 

External-to-vehicle Distractions – Work-Related 400 
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No violations of the assumptions of normality, linearity, multicollinearity or 401 

homoscedasticity were found in the data. Again, personal factors were entered in 402 

Model 1 as before, explaining 3.4% of the variance in the Distraction Index. After 403 

entry of the driver behaviour variables in Model 2, the total variance explained by the 404 

significant model was 5.3% (F(10,488) = 2.681, p < 0.005). The addition of Model 2 405 

variables explained a further 1.9% of the variance in the Distraction Index (F(7,488) = 406 

2.412, p < 0.05). In Model 2, two variables were significant, ‘Emotional Stability’ with 407 

the highest Standardised Beta Coefficient (-0.154, p < 0.005) and ‘Mileage’ (0.126,  408 

p < 0.01). Beta weights and significance values are shown in Table 2. 409 

Work-Related vs. Non-Work-Related Distractions 410 

Hypothesis 5 suggests that more frequent distractions will be experienced for non-411 

work-related driving than during work-related (including commuting) driving. 412 

Independent groups t-tests compared work-related and non-work-related distractions 413 

for each distracting behaviour, e.g., writing a text message. These were calculated for 414 

both external-to- and internal-to-vehicle behaviours.  415 

Internal-to-vehicle Distractions 416 

In summary, and after controlling for multiple comparisons (Benjamini–Hochberg), all 417 

but three internal-to-vehicle behaviours were found to be significantly less frequent for 418 

work than non-work-related driving, see Figure 2. The non-significant items were 419 

‘daydreaming’, ‘use of a media player’, and ‘other behaviours’ (as stated, and not part 420 

of the other options). All significant results presented the same trend of increased 421 

frequency of distractions during non-work-related driving.  422 

External-to-vehicle Distractions 423 
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During work-related driving only ‘Distractions from busy roads’ was found to be 424 

significantly more frequently reported (after adjusting for multiple comparisons) than 425 

non-work-related activities.  426 

It is notable that the largely volitional internal-to-vehicle distractions, almost all occur 427 

significantly more frequently during non-work-related driving; with only attention-428 

demanding busy roads experienced significantly more for work-related driving. 429 

Therefore, we reject the null for Hypothesis 5 with respect to internal-to-vehicle 430 

distractions. Considering external-to-vehicle distractions, we find no evidence to reject 431 

the null for Hypothesis 5. 432 

 433 

Insert Figure 2 about here. 434 

 435 

Discussion 436 

This paper reports findings from a survey to determine the experience of distractions in 437 

a purposive sample of undergraduate psychology student drivers. Subjective ratings of 438 

the severity and frequency of engagement with the distractions are presented, and the 439 

stated hypotheses tested. 440 

Severity and Frequency of Engagement with Distractions 441 

Ratings of internal-to-vehicle distractions revealed findings largely consistent with the 442 

previous work (Lansdown, 2012). Writing text messages and reading them emerged as 443 

the worst and third worst rated distractions respectively. Use of the Internet was a new 444 

behaviour (since the 2012 study) that rated as the second worst distraction, supplanting 445 

handheld phone use. For work-related driving, writing texts appears unchanged at 41% 446 

(on a daily or weekly basis), while for non-work-driving, the percentage prepared to 447 

engage in the behaviour increased to 49%. Reading texts during non-work driving was 448 
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also unchanged with 62% willing to do this, compared to the previous work; while for 449 

work-related driving, the percentage was 56%. Thus, these summary data present a 450 

complex picture in which the ‘new’ behaviour of Internet use, had emerged as the 451 

second highest rated in-vehicle distraction. Non-work writing of texts looks to have 452 

increased, while work reading of texts has decreased marginally. However, considering 453 

the data, no encouraging signs of a systematic reduction in dangerously distracting 454 

texting would appear to have occurred (during the data collection period for student 455 

drivers). 456 

When asked about their most frequent in-vehicle distractions, (interactions with) 457 

Adults, Daydreaming, and Eating, Drinking or Smoking (one item) emerged as the top 458 

three. When compared to the previous survey data, interaction with Adults supplanted 459 

use of the in-car entertainment system as the most frequently performed distractor, 460 

with daydreaming emerging as the second most frequent distractor. Considering work-461 

related driving, the percentage for interactions with Adults dropped from 81% to 75%, 462 

while for non-work driving was reported to increase to 89%. The survey instrument 463 

adopted in this paper collapsed previously separate items, into 'eating, drinking or 464 

smoking', so direct comparison is limited. However, work driving results revealed 65% 465 

performing these behaviours relative to 'drinking', the previously 3rd most frequent 466 

distraction, which was that 51% performed this behaviour on a daily or weekly basis; 467 

while for non-work-related driving 73% reported engagement with the behaviour.  468 

External-to-vehicle distractions were not considered in the previous paper, so no direct 469 

comparison is possible. However, ratings for the most distracting behaviours were 470 

Environmental conditions, Unexpected objects or events and Animals behaving 471 

unexpectedly. Comparing work-related to non-work driving, engagement in all 472 

behaviours was reported to increase for all non-work driving by 4%, 5% and 7% 473 
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respectively. While these differences, and the previous percentage comparisons were 474 

not found to be significantly different (with low power binomial testing), they are 475 

presented to provide some potential insight that researchers may be interested to 476 

explore. Perhaps, the student drivers were undertaking more unfamiliar and/or longer 477 

journeys than their typical work-commute and work driving or travelling at times more 478 

likely to produce unpredictable events or conditions. 479 

The most frequently experienced (work-related) distractions were People (behaving 480 

normally), Busy roads and Official signage, with 80%, 79% and 74% of the 481 

respondents experiencing the distraction on a daily or weekly basis. For the non-work-482 

related driving, the top two behaviours were the same, while the third most frequently 483 

experienced external distraction was Static official advertisements. For almost any 484 

driver, these reports can come as no surprise. In a similar vein to the most distracting 485 

external events above, non-work driving engagement percentages were higher than 486 

work ones, 5% and 3% respectively for the top two most frequently experienced. 487 

Survey Hypotheses 488 

For Hypothesis 1, our primary analysis did not find any evidence to support H1, and 489 

our secondary investigation found only limited evidence to reject the null. 490 

Consequently, there is some scope that internal-to-vehicle distractors are rated as more 491 

distracting than external-to-vehicle ones, but this should be interpreted with some 492 

caution. 493 

It was suspected that student drivers’ ratings of distractions may have reduced over the 494 

data collection period. However, exploration of Hypothesis 2 did not support 495 
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significant changes in drivers’ ratings. It would appear there is reasonable consistency 496 

in respondents’ evaluations of how distracting their experiences are. 497 

Perhaps in recent years student drivers have become more aware of the dangers of 498 

distracted driving and are undertaking safer behaviours. Unfortunately, considering 499 

Hypothesis 3, no systematic reduction in engagement with distractions was found 500 

during the data collection period. Our data did provide some limited support for 501 

significant variation in engagement with distractors, during non-work-related driving; 502 

but only between two years with no clear rationale for why that might be the case. It is 503 

rather disappointing that our data does not provide any encouraging evidence for the 504 

effectiveness of safe driving campaigns, or broader cultural shift within the population 505 

towards safer behaviours. It may be that the survey design (data collected over a seven-506 

year period) resulted in variance in the data because of broader factors outside of the 507 

scope of the study to control. For example, the increased availability of the Internet 508 

(via the mobile phone) or policy efforts to promote safer driving by younger people. It 509 

is hoped that other researchers will recognise the value in longitudinal data collection 510 

to deepen our understanding of the impact of distraction on the driver and be able to 511 

refine our design to minimise any such potential influences. 512 

In Hypothesis 4, we sought to substantiate the predictors of distraction, as presented in 513 

Lansdown (2012). Significant resultant models emerged from the data. For internal-to-514 

vehicle distractions (which could be directly compared with Lansdown, 2012), for non-515 

work driving; three factors emerged, extraversion, emotional stability and mileage. For 516 

work-related driving, Penalty Points replaced mileage as the second biggest contributor 517 

to the model. Looking at external-to-vehicle distractors, for non-work driving the 518 

model was not found to be significantly predictive of engagement with distractions. 519 

However, for work-related driving, both emotional stability and mileage were found to 520 
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be significant contributors to the model, see Table 2. Lansdown’s (2012) model did not 521 

consider external-to-vehicle distractions. Significant predictors from the work were 522 

age, mileage, extraversion, penalty points, gender and accidents (with assumed 523 

responsibility). Several salient points therefore emerge from our analysis. Firstly, the 524 

magnitude of the variance predicted by the student driver data are much smaller than 525 

Lansdown (2012), from 5.3% to 8.8% when compared to 26.8% in the previous work. 526 

Further, while there is some commonality in the significant predictor variables, e.g., 527 

extraversion, penalty points and mileage; other variables which were large contributors 528 

to the original model do not feature, i.e., gender and age. It seems likely that the 529 

predominantly young and female nature of the sample may have been responsible for 530 

these reductions in predicted variance, relative to the general UK population 531 

considered previously. We believe that while the predictive power of our emerging 532 

models is lower than that of the originating study, the presentation of the data for this 533 

sub-set of the originating population is informative. Researchers may be able to 534 

develop novel designs or investigate other populations to further substantiate the 535 

predictive factors identified. For example, via a balanced gender sample rather than 536 

one reflective of the population such as was adopted here.  537 

Our final hypothesis proposed non-work-related driving distractions would occur more 538 

than work-related ones. Results revealed an interesting difference between internal-to-539 

vehicle and external-to-vehicle behaviours. The overwhelming majority of internal 540 

distractions (11/14) were found to be experienced significantly more during non-work 541 

driving than work-related driving. Conversely, for external-to-vehicle distractions, only 542 

Busy roads emerged as being experienced significantly more during work-related 543 

driving than non-work-related driving. The findings suggest the drivers are adopting 544 

different strategies towards their driving, dependent on the need for the journey. It 545 
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seems clear that work-related driving might reasonably be expected to impose more 546 

exposure to Busy roads, e.g., during daily typical commuting times. However, 547 

something different was found to be happening when considering non-work-related 548 

driving. Are the student drivers more willing to engage (in those cases) in the (largely 549 

volitional) internal-to-vehicle distractions? Our data suggests so. Alternatively, when 550 

in work-related driving situations, are the student drivers more able to control their 551 

propensity to engage with distractions. Perhaps, these journeys are inherently more 552 

taxing, and they have less ‘spare’ resource for other non-driving tasks, in general. 553 

Unfortunately, objective information on journey demands were not available from our 554 

data, but this might be a promising topic for a future study. If an intervention could be 555 

focussed around shifting drivers’ mode of task engagement, this might offer promise of 556 

reducing volitional engagement with distractions. Much of the early research on driver 557 

distraction was developed using test tracks (Zwahlen et al., 1988), road trials 558 

(Wierwille et al., 1988) or simulator settings (Young et al., 2014). Latterly, much work 559 

has focussed on naturalistic behaviour measurement via instrumented vehicles (Dingus 560 

et al., 2006; Foss & Goodwin, 2014) or via survey methods as reviewed above. Each 561 

methodological approach has assisted in the reduction of the driver distraction 562 

‘problem space’. However, the lack of ongoing repeated measurement efforts reveals a 563 

knowledge gap regarding both technological change and behaviours with respect to 564 

driver distractions. Further, our findings present a compelling case that drivers adopt 565 

different behavioural strategies for their journeys, with significantly different 566 

distraction profiles.  567 

Survey Limitations 568 

Inevitably, there were several limitations in the investigation reported here. As outlined 569 

above, the sample was drawn from an undergraduate population, and therefore were 570 
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generally relatively young and inexperienced drivers. It is possible that most of their 571 

driving was work-related (commuting to University), and consequently their exposure 572 

to non-work-related driving may have been limited. Further, the gender-balance within 573 

the discipline is a predominantly female one. Additionally, some respondents may have 574 

had concerns regarding the confidentiality of the data collected (although it was not 575 

possible to identify individuals from their data). In this context, perhaps they were 576 

averse in reporting socially undesirable behaviours. However, if that is the case, one 577 

might reasonably consider such behaviours to occur more frequently than presented in 578 

the data. This would raise the disturbing prospect that in the real-world young drivers 579 

are behaving more dangerously than they are reporting. For example, half of those 580 

sampled reporting willingness to write a text message on a daily or weekly basis; or 581 

more than three in five of student psychology students stating they read text messages 582 

daily or weekly while driving. 583 

 584 

Conclusions 585 

The survey reported here builds on the existing body of distraction research adding 586 

detail regarding the rated severity and frequency of engagement in distracting 587 

behaviours. It considers both internal to- and external to-vehicle distractors, for work-588 

related and non-work-related driving over a seven-year data collection period. Some 589 

evidence was found that for the highest rated behaviours, internal-to-vehicle distractors 590 

were significantly more distracting. No significant differences were identified in 591 

ratings of distraction over time. While some limited findings suggested variations in 592 

engagement with distractions over time, no systematic trend was observed. Significant 593 

models predictive of engagement with distractions emerged, with some commonality 594 

with previous work. However, their predictive strength was lower than that identified 595 
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before. Significant differences were found between work-related and non-work-related 596 

driving. Further, significantly greater engagement with distracting behaviours was 597 

observed during non-work-related driving, suggesting opportunities for the 598 

development of interventions to reduce driver distractions. It is unfortunate to conclude 599 

that distractions remain a substantive part of the sample’s driving experience. 600 
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Table 1. Respondents demographics by year. 

 

 

 

 

 

 

 

 

 

 2012 
(n=32) 

2013 
(n=142) 

2014 
(n=66) 

2015 
(n=129) 

2016 
(n=81) 

2017 
(n=57) 

2018 
(n=23) 

Percentage of Females 80.3 80.3 79.1 80.0 80.6 81.0 81.0 
X̅ Age (SD) 19.3 (1.8) 19.8 (1.7) 20.3 (4.5) 21.1 (4.8) 21.1 (3.9) 21.8 (6.6) 20.8 (3.1) 
X̅ Driving experience (SD) 1.1 (1.1) 1.8 (1.4) 2.1 (3.5) 2.4 (3.7) 2.6 (3.8) 2.3 (4.7) 2.3 (2.2) 
X̅ Mileage (SD) 5.7 (4.7) 5.3 (4.6) 5.6 (5.1) 6.2 (5.5) 5.2 (5.1) 7.2 (7.7) 3.5 (3.3) 
X̅ Interest in technology (SD) 3.7 (0.9) 3.7 (0.8) 3.6 (0.9) 3.7 (0.9) 3.6 (0.9) 3.7 (1.0) 3.7 (1.0) 



Table 2. Beta values and significance levels for the two-step hierarchical regressions  
(* p < 0.05, ** p < 0.01, *** p < 0.001). 
 

 

 

 

 

Work-related driving models 

Model 1a: F(7,492) = 5.358, p < 0.001 2a: F(10,492) = 5.724, p < 0.001 
Model 1b: F(7,488) = 2.412, p < 0.05 2b: F(10,488) = 2.681, p < 0.005. 
 
Non-work-related driving models 

Model 1a: F(7,515) = 5.404, p < 0.001 2a: F(10,515) = 4.726, p < 0.001. 
Model 1b: F(7,516) = 1.476, p = 0.206, NS 2b: F(10,516) = 1.476, p = 0.145, NS. 

 Internal to vehicle  External to vehicle 
Variable Model 1a Model 2a  Model 1b Model 2b 
Age 0.042 -0.013  0.046 0.006 
Gender -0.025 -0.021  -0.075 -0.077 
Extraversion 0.254*** 0.259***  -0.031 -0.036 
Agreeableness -0.055 -0.069  -0.029 -0.031 
Conscientiousness -0.067 -0.058  -0.049 -0.040 
Emotional Stability -0.151** -0.152**  -0.151** -0.154*** 
Intellect 0.024 0.037  0.039 0.050 
Mileage  0.086   0.126** 
Penalty Points  0.153**   0.058 
Accident frequency assuming responsibility  -0.076   -0.028 
Adjusted R2 0.058 0.088  0.034 0.053 

 Internal to vehicle  External to vehicle 
Variable Model 1a Model 2a  Model 1b Model 2b 
Age 0.033 -0.006  0.019 -0.011 
Gender 0.052 0.052  -0.087 -0.087 
Extraversion 0.238*** 0.235***  0.033 0.033 
Agreeableness -0.014 -0.020  -0.020 -0.025 
Conscientiousness -0.086 -0.075  -0.039 -0.033 
Emotional Stability -0.098* -0.100*  -0.120* -0.121** 
Intellect -0.037 -0.028  -0.017 -0.010 
Mileage  0.097*   0.067 
Penalty Points  0.082   0.067 
Accident frequency assuming responsibility  -0.013   -0.033 
Adjusted R2 0.069 0.086  0.005 0.009 



Figure 1. Distraction ratings (in parentheses) and percentages of drivers engaging in 
behaviours, for internal to-, and external to-vehicle, by work- and non-work-related driving. 
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Figure 2. Frequency of engagement with distractions by work-related and non-work-related 
driving (* p < 0.05, ** p < 0.001). 
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