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Abstract 

While some previous research suggests that conversing with passengers is the most 

prevalent in-vehicle distraction while driving, others have concluded instead that it is mobile 

phone use. One possible explanation for these differences is that distraction prevalence 

varies with road type. To test this proposal the current study investigated the prevalence of 

in-vehicle driving distraction in road traffic collisions (RTCs) as recorded in national records 

from the US and New Zealand. Analysis using odds ratios suggested conversing with 

passengers to be a more prevalent distraction in RTCs on minor roads than on major roads, 

and mobile phone use to be a more prevalent distraction on major roads than on minor 

roads. These results show the importance of considering the type of road when investigating 

the prevalence of driving distractions in RTCs in future research. 

 

 

1. Introduction  

Driver distraction, a contributing factor in road traffic collisions (RTCs) (Young et al., 2007), 

is diversion of the mind or attention from the task of driving to another task (Regan et al., 

2011) which can result in the driver’s cognitive resources not being sufficient for them to 

adequately or safely perform the driving task (Salvucci, 2002). The US National Highway 

Traffic Safety Administration (NHTSA) found that distracted driving was reported to be a 

factor in 8.5% of fatal RTCs in 2019 (NHTSA, 2020). In New Zealand, in 2019, driver 

distraction was a contributing factor on 5% of fatal RTCs (International Transport Forum, 

2018).  
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A recent review (Robbins & Fotios, 2020), conducted to inform research of lighting for driving 

(Fotios et al., 2020), concluded that conversing with passenger(s) was the most prevalent 

distraction from driving, confirming the findings of earlier work (Young & Salmon, 2012). For 

those studies included in the review (Table 1) the contexts in which distractions were 

identified can be categorised as distraction in use, as determined by roadside observation, 

or distraction at the time of an RTC, as determined using in-vehicle cameras, police reported 

crashes and self-report interviews when attending hospital after the RTC. Distractions may 

be in-vehicle (e.g. looking at or handling something inside the vehicle) or out-vehicle (e.g. 

looking at something outside the vehicle that was not necessary for safe driving). Studies 

employing self-report and police reported crashes are able to include both in-vehicle and 

out-vehicle distractions; studies using in-vehicle cameras and roadside observation include 

only in-vehicle distractions. The current study focuses on in-vehicle distractions.  

 

A more recent study, however, reached a different conclusion. From roadside observation of 

1,337 vehicles on a two-lane motorway in Norway, Sagberg et al. (2019) found that hand-

held mobile phone use was the most prevalent distraction, with conversing with 

passenger(s) being second, followed by eating and drinking.  

 

One explanation for different conclusions being drawn is the type of road. To make 

comparisons across road type we categorised roads as either main or minor, following 

previous work (van Langevelde et al., 2009). Minor roads include local roads and collector 

roads; major roads include arterial roads and motorways. Roads defined as motorways and 

local roads in previous research were categorised as major and minor roads, respectively. 

While Sagberg et al. (2019) observed drivers on major roads, all but one of the roadside 

observation studies included in Robbins and Fotios (2020) conducted their observations on 

minor roads (Gras et al., 2012; Huisingh et al., 2015; Prat et al., 2015; Sabzevari et al., 

2016; Sullman et al., 2012; 2015). The remaining roadside observation study (Kidd et al., 

2016) included in Robbins and Fotios (2020) conducted observations of drivers on major 

roads and a signalised intersection: their observation on major roads found mobile phone 

use to be more prevalent than conversing with passenger(s), which agrees with Sagberg et 

al. (2019).  
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Table 1: Studies of in-vehicle distraction used in the review by Robbins and Fotios (2020) to establish 

the prevalence of different types of distraction. Studies are categorised by whether distraction 

prevalence was established in use or in RTCs.  

Study Method Location  Sample 
Period 

Sample 
Size 

Road type Most 
prevalent 
distraction** 

Distraction at time of an RTC 

Beanland et 
al. (2013) 

Self-report- 
interview at 
hospital  

Australia 2000-
2011 

54 Not reported Conversing 
with 
passenger(s) 

Dingus et al. 
(2006) 

In-vehicle 
cameras 

US Not 
reported 

124 Not reported Conversing 
with 
passenger(s) 

Dingus et al. 
(2016) 

In-vehicle 
cameras 

US Not 
reported 

1,694 Not reported Conversing 
with 
passenger(s) 

Gordon 
(2005) 

Police 
reported 
crashes 

New 
Zealand 

2002-
2003 

878 Major and 
minor roads 

Conversing 
with 
passenger(s) 

McEvoy et al. 
(2007) 

Self-report- 
interview at 
hospital 

Australia 2002-
2004 

539 Not reported Conversing 
with 
passenger(s) 

Nee et al. 
(2019) 

Self-report- 
interview at 
hospital 

France 2010-
2015 

851 Not reported Listening to 
Music 

Distraction in use  

Gras et al. 
(2012) 

Roadside 
observation 

Spain 2009 1,268 Minor roads 
(30 mph or 
below) 

Conversing 
with 
passenger(s) 

Huisingh et 
al. (2015) 

Roadside 
observation 

US 2012 1,069 Minor roads 
(30 mph or 
below) 

Conversing 
with 
passenger(s) 

Kidd et al. 
(2016) 

Roadside 
observation 

US 2014 3,874 Motorway*, 
roundabout, 
intersection  

Using a mobile 
phone 

Prat et al. 
(2015) 

Roadside 
observation 

Spain 2011 1,250 Minor roads 
(30 mph or 
below) 

Conversing 
with 
passenger(s) 

Sabzevari et 
al. (2016) 

Roadside 
observation 

Iran 2011 1,022 Minor roads 
(30 mph or 
below) 

Conversing 
with 
passenger(s) 

Sullman 
(2012) 

Roadside 
observation 

UK 2011 1,035 Minor roads 
(30 mph or 
below) 

Conversing 
with 
passenger(s) 

Sullman et 
al. (2015) 

Roadside 
observation 

UK 2012 1,845 Minor roads 
(30 mph or 
below) 

Conversing 
with 
passenger(s) 

* Kidd et al., (2016) referred to a motorway as a freeway.  

** Conversing with passengers includes from previous studies the terms conversing with 

passenger(s) (Nee et al., 2019; Gras et al., 2012; Prat et al., 2015; Sullman, 2012; Sullman et al., 
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2015; McEvoy et al., 2007), talking to passenger(s) (Sabzevari et al., 2016), talking or singing with 

a passenger (Kidd et al., 2016), interaction with passenger (Dingus et al., 2006; Dingus et al., 

2016; Huisingh et al., 2015), passenger interactions (Beanland et al., 2013) and passengers 

(Gordon, 2005). 

 

 

The remaining studies in Table 1 used self-report and in-vehicle cameras to record 

distractions at the time of an RTC. However, other than Gordon (2005), these further studies 

did not report road type. Data from these studies also suggests that conversing with 

passenger(s) was the most prevalent distraction, other than Nee et al. (2019) who found 

listening to music to be the most prevalent. While Gordon (2005) reported road types for 

their crash data, being major and minor roads, they did not compare distraction prevalence 

as a function of road type and the data reported do not enable subsequent evaluation.  

 

These data therefore support the proposal that the prevalence of driver distraction varies 

according to road type.  

 

Reviews of crash records (Levine & Wachs, 1998) and roadside observation (Gan et al., 

2005) suggest that cars tend to carry more passengers in local journeys than on longer 

journeys. With fewer passengers there is of course reduced opportunity for conversing with 

passenger(s). Furthermore, observation studies suggest that mobile phone usage is higher 

amongst drivers with no passengers compared to drivers with one or more passengers 

(Arvin et al., 2017; Shaaban, 2013; Wundersitz, 2014). Therefore, one reason why 

conversing with passenger(s) is the most prevalent in-vehicle distraction on minor roads but 

not on major roads is that cars tend to carry more passengers in local journeys. Passengers 

have a protective effect, with their presence leading to a more responsible driving behaviour 

such as driving more slowly and leaving greater gaps behind the vehicle ahead (Vollrath et 

al., 2002). Roadside observation of drivers suggests a greater tendency to engage in road 

safety violations such as not wearing a seatbelt or using a hand-held mobile phone amongst 

people driving alone than those driving with passengers (Rosenbloom & Perlman, 2016). 

One caveat to the protection effect of passengers is that it varies with driver age: for young 

drivers, commonly defined as <24 years, passengers (in particular if these are also young) 

reduce the protective effect and may even lead to an increase in RTC risk (Engström et al., 

2008; Lee & Abdel-Aty, 2008; Orsi et al., 2013).   

 

We therefore propose that the prevalence for different types of in-vehicle driving distraction 

will depend on road type; on minor roads where passenger numbers tend to be higher the 

most prevalent distraction will be conversing with passenger(s), while on major roads where 
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passenger numbers tend to be fewer it will be mobile phone use. This proposal was 

investigated through analysis of RTC data which include information on the type of 

distraction causing an RTC, where known, and also the type of road. Further discussion in 

the current article of the prevalence of distractions therefore means the prevalence of 

distractions in RTCs.   

 

2 Method 

2.1 Data sources 

Data for these analyses were drawn from two national RTC databases, the Fatality Analysis 

Reporting System (FARS) database from the US (NHTSA, 2020) and the Crash Analysis 

System (CAS) database from New Zealand. These databases are the only freely available 

databases found by the authors which identify the distraction associated with a specific RTC, 

where relevant. This is not the case for other RTC databases such as STATS19 in the UK 

(DfT, 2020): the data are freely available but do not categorise distractions for specific 

RTCs. For FARS data, an eight-year period was used from January 2011 to December 

2018. Distractions were not reported prior to 2011 and data are not published online after 

2018. CAS reports RTCs for a 41-year period from January 1980 to April 2021; the current 

analyses used CAS data from January 2011 to December 2018 to match the FARS data 

period.  

 

FARS provides police-reported data from fatal injury RTCs in the US. CAS provides police-

reported data from RTCs of all injury-severities in New Zealand. The databases include a 

number of variables regarding the vehicles and casualties involved in the RTC. Of particular 

interest for the current work were the data regarding in-vehicle distraction, with attending 

police officers identifying the attributes which they considered best described the drivers’ 

distraction from driving immediately prior to the RTC. The types of in-vehicle distraction used 

by FARS and CAS are shown in Table 2. The FARS categories included in the current 

analysis are those used in Stutts et al. (2001), as these categories do not involve any 

ambiguity about the nature of the distraction. A complete list of the distraction categories in 

FARS and CAS can be seen in Appendix 1. Neither FARS nor CAS include a category 

labelled ‘conversing with a passenger’; they do include distraction ‘by other occupant (s)’ 

(FARS) or ‘attention diverted by passengers’ (CAS) which we assumed to be similar. Table 2 

shows how the category labels used in FARS and CAS were collated for the current 

analysis.  
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In three cases, two types of distraction category were collapsed into a single category to 

enable comparison across the two databases, e.g. the FARS categories ‘eating and drinking’ 

and ‘smoking related’ were combined into a single category to match that used in CAS.  

 

 
Table 2: Distraction categories as used in the current analysis and as used in the FARS and CAS 

databases.  

Current analysis FARS distraction codes CAS distraction codes  

Conversing with 
passenger(s) 

• By other occupant(s) • Attention diverted by 
passengers 

Using mobile phone • While manipulating cell phone 

• While talking or listening on 
cell phone 

• Attention diverted by cell 
phone 

Reaching for object/device • While using or reaching for 
device/object in vehicle 

• Objects 
dropped/sliding/falling 

Adjusting audio or climate 
controls 

• While adjusting audio or 
climate controls 

• Attention diverted by console 
inbuilt features e.g. radio or 
air conditioning 

Eating/Drinking/Smoking • Eating or drinking 

• Smoking related 

• Attention diverted by food, 
cigarettes/beverages 

Moving object in vehicle • By a moving object in vehicle • Attention diverted by animal 
or insect in vehicle 

Other components/controls • While using other 
component/controls integral to 
vehicle 

• Attention diverted by CB 
radio or non-cell device 

• Attention diverted by 
navigation device 

 

 

The overall proportions of RTCs involving distraction were established by filtering the 

datasets for these variables. For FARS, distraction was taken from the ‘DISTRACT’ data file 

for each year and inputted to the ‘ACCDIENT’ data file by matching the case ID. For CAS, all 

crash data was downloaded and the contributory factors were examined.  

 

The prevalence of RTCs involving distraction was filtered separately for major and minor 

roads.  

 
In FARS, road type was taken from the ‘ROAD_FNC’ variable for the years 2011-2014 and 

from the ‘FUNC_SYS’ variable from the years 2015-2018. In CAS, road type was indicated 

by the variable ‘ROAD CATEGORY’.  

 

Road types used in FARS and CAS were collapsed into two categories, labelled major and 

minor roads, as shown in Table 3. For FARS, the road types included in these category 
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groups are identical to that of previous work in the US (Levine & Wachs, 1998), with RTCs 

on roads coded as ‘Traffic Not in State Inventory’, ‘Not reported’ and ‘Unknown’ being 

excluded. For CAS, New Zealand road types that were documented in a higher and lower 

hierarchy were included (Macbeth, 2007), with unreported road types including ‘Medium 

urban’, ‘Medium rural’, ‘Ferry Car’, ‘Ferry Passenger’, ‘Footpath’, ‘Foot track’ and ‘null’.  

 
Table 3: Categorisation of road types as used in FARS and CAS as either major or minor roads.  

Current analysis FARS road type codes CAS road type codes  

Major roads • Interstate 

• Principal Arterial- Freeways and 
Expressways 

• Principle Arterial- Other 

• Minor Arterial 

• Motorways 

• Arterial rural 

• Arterial urban 

• Major rural 

• Major urban 

Minor roads • Major collector 

• Minor collector  

• Local roads 

• Minor local rural 

• Minor local urban 

 

 

2.2   Data Analysis  

Comparisons of the prevalence of specific distractions in RTCs on major and minor roads 

were investigated using Odds Ratios (OR) (Bland & Altman, 2000). Following previous work 

(Guo et al., 2017; Lu et al., 2020) we compared the number of RTCs with a specific 

distraction against RTCs with no distraction for road types here collated as major and minor 

roads. 

 

The OR and associated 95% confidence intervals (95%CI) were established using 

Equations 1 and 2. To determine the significance of departure from 1.0, the p-value for each 

OR was determined using a Chi-square test. Table 4 defines the data used when calculating 

ORs and 95% CIs. An OR significantly greater than 1.0 would indicate a greater prevalence 

of RTCs with a specific type of distraction on major roads compared to minor roads.   

 

Equation 1  

Odds Ratio= 
 𝐴𝐴/𝐵𝐵 𝐶𝐶/𝐷𝐷�  

 

Equation 2 

Confidence interval= exp �𝑙𝑙𝑙𝑙(𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅) ± 1.96 × �1𝐴𝐴 +
1𝐵𝐵 +

1𝐶𝐶 +
1𝐷𝐷� 

 



 

 

8 

Table 4. Description of terms for calculating OR (Eq. 1) and 95%CI (Eq. 2) to compare specific in-

vehicle distractions for major and minor roads.  

Effect measured by the 
OR 

Terms of equation 

A B C D 

1 Prevalence of in-
vehicle distractions 
on major roads 
compared to minor 
roads 

RTCs reporting 
type of 
distraction on 
major roads  

RTCs 
reporting type 
of distraction 
on minor 
roads 

RTCs reporting 
no distraction on 
major roads 

RTCs reporting 
no distraction 
on minor roads 

 

 

3 Results  

3.1 Data available 

For the period 2011 to 2018 the FARS database includes 256,631 fatal RTCs. In 164,239 

(64.0%) of these, the presence or absence of a distraction was established by the attending 

police officer. The remaining 36.0% (92,392 RTCs) were classified as either ‘no driver 

present/unknown if driver present’ or ‘reported as unknown if distracted’ and these cases 

were excluded from the current analysis. In 24,296 RTCs (14.8% of the 164,239 cases 

where the presence or absence of distraction is known) the database recorded the presence 

of a distraction at the time of the RTC (the remaining 85.2% of cases stated no distraction at 

the moment of the RTC). Of these, in-vehicle distractions were reported for 4,310 RTCs.  

 

For the period 2011 to 2018 the CAS database includes 456,562 RTCs. The presence of a 

distraction at the time of the RTC was reported in 23,131 cases (5.1%), while the remainder 

reported no distraction (433,431 RTCs). Of the 23,131 cases that reported a distraction, the 

included in-vehicle distractions represented 6,718 of these RTCs. Appendix 2 shows the 

total number of RTCs in each database reported as occurring with a distraction, no 

distraction and unknown.  

 

3.2. Types of distraction  

Table 5 shows the numbers (and percentages) of RTCs involving distractions using the 

distraction categories shown in Table 2 for both the pooled data and for the FARS and CAS 

databases separately for the years 2011-2018.  

 

Of the 11,028 RTCs in the pooled dataset, the most prevalent distraction was conversing 

with passenger(s) (3,976 cases, 36.1%), followed by using mobile phone (3,385 cases, 

30.7%). The two datasets disagree, however, when considered separately, with conversing 

with passenger(s) found to be the most prevalent distraction in the CAS data, with mobile 

phone use second, while in FARS using a mobile phone was more prevalent than 
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conserving with passenger(s). Both types of distraction are much more prevalent than any 

other type of in-vehicle distraction.  

 

Table 5: The numbers (and percentage) of distracted RTCs from the FARS and CAS database 

according to distraction type for the years 2011-2018. These data are for all types of road. 

Type of distraction  
Number (%) of distracted RTCs    

FARS & CAS FARS only CAS only 

Any in-vehicle distraction 11,028 4,310 6,718 

Conversing with passenger(s) 3,976 (36.1%) 1,116 (25.9%) 2,860 (42.6%) 

Using mobile phone 3,385 (30.7%) 1,634 (37.9%) 1,751 (26.1%) 

Moving object in vehicle  580 (5.3%) 105 (2.4%) 475 (7.1%) 

Eating/Drinking/Smoking 995 (9.0%) 368 (8.5%) 627 (9.3%) 

Adjusting audio or climate controls 792 (7.2%) 297 (6.9%) 495 (7.4%) 

Other components/controls  602 (5.5%) 197 (4.6%) 405 (6.0%) 

Reaching for object/device   698 (6.3%) 593 (13.8%) 105 (1.6%) 

 

 

3.3. Road type 

Table 6 shows the numbers of RTCs recorded as involving an in-vehicle distraction at the 

time of the RTC for the years 2011-2018, for major and minor roads separately. Table 6 also 

shows the ORs, 95% CIs and associated p-values for the comparison of the prevalence of 

distraction on major and minor roads. 

 

The ORs show that distraction by conversing with passenger(s) was significantly lower on 

major roads than on minor roads, while using mobile phone was significantly higher on major 

roads than on minor roads. These findings were consistent for the pooled dataset and for 

FARS and CAS when considered separately.    

 

A consistent and significant effect of road type was found for only one other type of 

distraction, eating/drinking/smoking, where the ORs indicate significantly greater prevalence 

on major roads than on minor roads. 

 

3.4. Additional CAS analyses 

Two additional analyses were conducted using the CAS database. The first extended the 

data range to include the period from 2000 to 2018. This was done to find out whether the 

results changed when using the larger sample whilst omitting data from the 1980s and 

1990s when the use of mobile phones was not widespread in New Zealand (NZIER, 2014). 

The second analysis included only the fatal RTCs recorded in CAS, thus matching the injury 

severity of the FARS database. This analysis of fatal RTCs also used data from the period 

2000 to 2018, rather than matching the 2011-2018 period of FARS, as sample sizes with the 
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shorter data period were too small to calculate ORs. To demonstrate this limitation, 

Appendix 3 shows the sample sizes for each distraction on major and minor roads for fatal 

RTCs in CAS for the 2011-2018 period: in five of the seven distraction categories there are 

cells with 5 or less RTC instances on minor roads. These small samples violate an 

assumption of Chi-Square which assumes that 80% of all cells are expected to have greater 

than 5 instances (McHugh, 2009).  

 

Table 7 shows the numbers (and percentages) of RTCs involving distractions using the 

distraction categories for original and additional analyses using CAS. For all three scenarios, 

the most prevalent distraction was conversing with passenger(s) followed by using mobile 

phone. In other words, changing the data range or isolation of fatal RTCs did not affect the 

rank order of these two types of distraction.  

Table 8 shows the ORs, 95% CIs and associated p-values for the comparison of the 

prevalence of distraction by conversation with passenger(s) or mobile phone use on major 

and minor roads. The results of these two additional analyses confirm the earlier finding that 

conversing with passenger(s) was associated with significantly lower prevalence of RTCs on 

major roads than on minor roads, while using a mobile phone was associated with 

significantly greater prevalence of RTCs on major roads than on minor roads. Once again, 

changing the data range or isolation of fatal RTCs did not affect the interaction between 

distraction prevalence and road type. 

4. Discussion  

4.1. Main findings 

This study investigated the prevalence of in-vehicle driver distraction through analysis of the 

distractions reported in the FARS and CAS records of RTCs in the US and New Zealand 

respectively. Overall, conversing with passenger(s) was the most prevalent distraction. It 

was proposed that distraction prevalence would vary with road type, specifically that 

conversing with passenger(s) would be more prevalent on minor roads than on major roads, 

while mobile phone use would be more prevalent on major roads than minor roads. This 

proposal was confirmed. These differences may be a result of cars being more likely to carry 

passengers on local journeys, giving more opportunity on minor roads to be distracted by 

conversing with passenger(s). 
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Table 6: The numbers of RTCs with in-vehicle distractions between 2011-2018, for major and minor roads, for the CAS and FARS databases separately and 

combined. ORs, 95% CIs and significance when comparing the numbers of RTCs on each road category for each type of distraction. 

Note: For the FARS data, 89,597 RTCs reported no distraction on major roads, and 49,527 RTCs reported no distraction on minor roads. For CAS, 365,006 

RTCs reported no distraction on major roads and 63,262 reported no distraction on minor roads. This totaled 454,603 control RTCs for major roads and 

112,789 control RTCs for minor roads for the pooled dataset.  

 

Table 7: The numbers (and percentage) of distracted RTCs from CAS for the three analyses (i) 2011-2018 for all RTCs, (ii) 2000-2018 for all RTCs and (iii) 

2000-2018 for fatal RTCs Only. These data are for all types of road.  

Type of distraction  
Number (%) of distracted RTCs  

2011-2018: All RTCs 2000-2018: All RTCs 2000-2018: Fatal RTCs only 

Any in-vehicle distraction 6,718 12,528 838 

Conversing with passenger(s) 2,860 (42.6%) 5397 (43.1%) 412 (49.2%) 

Using mobile phone 1,751 (26.1%) 3771 (30.1%) 280 (33.4%) 

Moving object in vehicle  475 (7.1%) 1204 (9.6%) 71 (8.5%) 

Eating/Drinking/Smoking 627 (9.3%) 836 (6.7%) 30 (3.6%) 

Adjusting audio or climate controls 495 (7.4%) 629 (5.0%) 18 (2.1%) 

Other components/controls  405 (6.0%) 544 (4.3%) 23 (2.7%) 

Reaching for object/device   105 (1.6%) 147 (1.2%) 4 (0.5%) 

 
Type of distraction  

FARS & CAS FARS only CAS only 

Major 
Roads 

Minor 
Roads 

OR 95% CI Sig. 
Major 

Roads 
Minor 
Roads 

OR 95% CI Sig. 
Major 

Roads  
Minor 

Roads  
OR 95% CI Sig. 

Conversing with passenger(s) 2,912 1,045 0.69 0.64-0.74 p<.001 656 454 0.80 0.71-0.90 p<.001 2,256 591 0.66 0.60-0.73 p<.001 

Using mobile phone 2,750 617 1.11 1.01-1.21 p<.05 1,082 538 1.11 1.01-1.23 p<.05 1,668 79 3.66 2.92-4.59 p<.001 

Moving object in vehicle 463 110 1.04 0.84-1.29 p=.68 64 39 0.91 0.61-1.35 p=.63 399 71 0.97 0.75-1.25 p=.84 

Eating/Drinking/Smoking 843 149 1.40 1.17-1.67 p<.001 282 85 1.83 1.44-2.34 p<.001 561 64 1.52 1.17-1.97 p<.01 

Adjusting audio or climate 
controls 

630 157 1.00 0.83-1.19 p=.96 187 107 0.97 0.76-1.23 p=.78 
443 

50 1.54 1.14-2.06 p<.01 

Other components/controls 487 107 1.13 0.92-1.39 p=.26 136 60 1.25 0.93-1.70 p=.15 351 47 1.29 0.96-1.76 p=.10 

Reaching for object/device 484 209 0.57 0.48-0.68 p<.001 393 196 1.11 0.93-1.32 p=.24 91 13 1.21 0.67-2.17 p=.51 
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Table 8: The numbers of RTCs with conversing with passenger(s) and using mobile phone calculated separately for major and minor roads in CAS for the 

three analyses (i) 2011-2018 for all RTCs, (ii) 2000-2018 for all RTCs and (iii) 2000-2018 for fatal RTCs Only. ORs, 95% CIs and significance when 

comparing the number of RTCs with each distraction.  

Types of 
Distraction 

2011-2018: All RTCs 2000-2018: All RTCs 2000-2018: Fatal RTCs only 

Major 
Roads 

Minor 
Roads 

OR 95% CI Sig. 
Major 
Roads 

Minor 
Roads 

OR 95% CI Sig. 
Major 
Roads 

Minor 
Roads 

OR 95% CI Sig. 

Conversing with 
passenger(s) 

2,256 591 0.66 0.60-0.73 p<.001 3,562 698 0.89 0.82-0.97 p<.01 213 53 0.72 0.53-0.98 p<.05 

Using mobile phone 1,668 79 3.66 2.92-4.59 p<.001 2,852 294 1.69 1.50-1.91 P<.001 201 17 2.12 1.29-3.49 p<.01 

 

Note: For 2000-2018 all RTCs, 746,248 RTCs reported no distraction on major roads, and 130,064 RTCs reported no distraction on minor roads. For 2000-

2018 fatal RTCs only, 67.398 RTCs reported no distraction on major roads, and 12,105 RTCs reported no distraction on minor roads. 
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Such a finding provides an explanation for the differences in prevalence of in-vehicle 

distraction found in previous studies. Studies which conclude that using a mobile phone is 

the most prevalent in-vehicle distraction have observed drivers on major roads (Sagberg et 

al., 2019; Kidd et al., 2016). Those that concluded conversing with passenger(s) as the most 

prevalent distraction observed drivers on minor roads (Gras et al., 2012; Huisingh et al., 

2015; Prat et al., 2015; Sabzevari et al., 2016; Sullman et al., 2012; 2015).  

 

Another possible explanation for differences in conclusions could be the changing cultures 

around mobile phone ownership, as mobile phone use rose from 45% (New Zealand) and 

57% (US) of the population in 2015 to 85% (New Zealand) and 97% (US) in 2021 (Statista, 

2021a; Statista, 2021b). Of the studies included in the review (Table 1), those which 

collected data within the period 2000 to 2012 concluded that conversing with passenger(s) 

was the most prevalent in-vehicle distraction (Beanland et al., 2013; Gordon, 2005; McEvoy 

et al., 2007; Gras et al., 2012; Prat et al., 2015; Sabzevari et al., 2016; Sullman, 2012; 

Sullman et al., 2015), whereas studies that used a more recent sample period (2014 and 

2018) concluded that using a mobile phone was the most prevalent distraction (Kidd et al., 

2016; Sagberg et al., 2019).  

 

The current analysis suggests that road type should be considered in further investigation of 

driving distraction and when designing behavioural experiments. For example, the 

prevalence of in-vehicle distraction can be broken down by the specific road type or driving 

situation, similar to that of Kidd et al. (2016). In terms of future experiments, it would be 

appropriate to simulate a passenger conversation as a secondary task for drivers where the 

context is driving on minor roads, reflecting the distraction which is most commonly 

performed by drivers in that setting.  

 

4.2. Limitations 

The current analysis relies on contributory distractions as reported by the attending police 

officer for each specific RTC. To our knowledge, this information is available and open to 

public access only in FARS and CAS. These databases represent two different countries, 

and may therefore be affected by differences in driving behaviour and transport 

infrastructure between those countries. As examples of those differences, consider RTC 

rates and infrastructure. 

 

For the years 2000-2002, there were 14.7 fatalities per 100,000 population in the US and 

fewer (11.6) in New Zealand, with these two nations having the highest rates of the 25 
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included in that comparison (Conner et al., 2006). If driving exposure is instead 

characterised by the number of vehicles, it was again found that the RTC rate is higher in 

the US (1.8 deaths per 10,000 motor vehicles) than New Zealand (1.5). 

 

One explanation why conversing with passenger(s) was found to be a more prevalent 

distraction in New Zealand than the US (Table 6) is because the proportion of minor roads is 

greater in New Zealand than in the US. This is confirmed by current road inventories. Of the 

total road length in the US, 86% are local roads and 14% are highways (FHWA, 2021) while 

in New Zealand 88.3% of the road length is local roads (Waka Kotahi, 2021a).  

 

One question is whether roads have been correctly categorised as either major or minor. 

Definitions of both road types in the two countries are similar. Interstate and arterial roads in 

the US are defined as ‘the highest classification of roadways, providing the highest level of 

mobility and the highest speeds over the longest uninterrupted distance’ (FHWA, 2000) and 

in New Zealand as ‘a major road in the hierarchy for the area and carries high volumes of 

traffic’ (LTSA, 2003). Local roads are defined in the US to ‘provide limited mobility and are 

the primary access to residential areas, business and other local areas’ (FHWA, 2000) and 

in New Zealand as ‘serving the primary function of providing access to property. It is the 

lowest classification in the network and carries less traffic than the other classes of road in 

the area’ (LTSA, 2003).  

 

Although road classification definitions in both countries are similar, the design of these 

roads differ. In New Zealand, the major roads can be narrow, winding, steep and are mostly 

two-lane single carriageway roads, with one lane in each direction (Waka Kotahi, 2021b). In 

contrast, major roads in the US are usually wide, straight, flat and are mostly four-way, with 

two lanes in each direction (FHWA, 2000). Despite these differences, in terms of road 

purpose, major roads are designed for long-distance travel whereas minor roads are not 

intended for use in long distance travel, serving smaller geographical areas (FHWA, 2000; 

LTSA, 2003). The current results indicate similar changes in distraction prevalence across 

road type. In other words, it is the purpose of the road rather than its design which influences 

the types of distractions in which drivers are engaged. 

 

Identifying distractions moments before the RTC is a difficult task for police officers, and may 

be the reason why large proportions of RTCs were included in categories such as ‘unknown’ 

or ‘no distraction reported’. However, such reporting from police officers is similar to that of 

roadside observations, the method used in the majority of previous distraction prevalence 
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studies (Table 1), in terms of the in-vehicle distraction being reported by a third-party 

observer. 

 

FARS and CAS use slightly different categories for recording in-vehicle distractions, and 

furthermore some categories within a database were combined to enable a pooled analysis 

using both databases. For example, the FARS distraction categories ‘while manipulating cell 

phone’ and ‘while talking and listening on cell phone’ were collated for the current analysis 

into the category ‘using mobile phone’ to enable comparison with the CAS category of 

‘attention diverted by cell phone’. It is therefore critical to ask whether like-for-like categories 

are being compared, and we used Table 2 to clarify which distraction categories were 

collated and compared. The collation of two or more categories clearly inflates the proportion 

represented by that combined category: it may therefore be useful to ask whether this 

matters. For the current analysis we collated two distractions related to mobile-phones in 

FARS, giving the potential to inflate the proportion of distractions represented by that 

category, which may be considered a conservative approach when our general conclusion is 

that conversing with passenger(s) is the more prevalent distraction.  

 

The two databases differ in the types of injury-severity included and in the periods for which 

data are available to the public. Specifically, CAS reports RTCs of all serveries (fatal, 

serious, minor and non-injury) since 1980 while FARS includes only fatal RTCs, and reports 

distractions only for the period 2011 to 2018. The first analysis (sections 3.1 to 3.3) used 

data in the 2011 to 2018 period, thus matching the two data sets. This had the further 

advantage of removing potential confounds associated with changes to mobile phone 

access (being limited before the 2000s) and abnormal passenger rates in 2020 to 2021 due 

to the COVID pandemic.  

 

Additional analysis (section 3.4) did not suggest that extending the data range nor isolating 

fatal RTCs would change the conclusions drawn regarding the prevalence of in-vehicle 

driver distractions, nor the influence on this prevalence of road type.  

 

5. Conclusion 

Previous studies of in-vehicle driver distraction have reached conflicting conclusions 

regarding which distraction is most prevalent, with some concluding this to be conversing 

with passenger(s) and others concluding it to be mobile phone use. The current study 

investigated whether this difference can be explained by road type, using as data the 

prevalence of in-vehicle driving distractions in RTCs. Specifically, it was proposed that 

conversation with passengers would be more prevalent in RTCs on minor roads and mobile 
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phone use more prevalent in RTCs on major roads. This proposal was confirmed through 

analysis of national records of police reported RTCs in the US (FARS) and New Zealand 

(CAS). These differences are thought to be a result of cars being more likely to carry 

passengers on local journeys. Such findings suggest that road type should be considered in 

future investigations of in-vehicle distraction and when designing future experiments.  
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Appendix 

 

Appendix 1: Inclusion and omission in the current analysis of distraction categories from 

FARS and CAS.  

Distraction presence 
in current analysis 

FARS  

  

  

CAS 

Included  
  

• By other occupant(s) 

• While manipulating cellular 
phone 

• While talking or listening to 
cellular phone 

• Using or reaching for 
device/object in vehicle 

• While adjusting audio or 
climate controls 

• Eating or drinking 

• Using other 
component/controls integral to 
vehicle 

• By a moving object in vehicle 

• Smoking related 

• Attention diverted by passengers 

• Attention diverted by animal or 
insect in vehicle 

• Attention diverted by cell phone 

• Attention diverted by navigation 
device  

• Attention diverted by CB 
radio/non-cell device 

• Console inbuilt features e.g. 
Radio and AC 

• Objects dropped/falling/sliding 

• Attention directed by food, 
cigarettes, beverages 

Omitted  

  
• Distracted by outside person, 

object or event 

• Looked but did not see 

• Other cellular phone related 

• Distraction/inattention 

• Distraction/careless 

• Careless/inattentive 

• Distraction/inattention, details 
unknown 

• Inattention (inattentive), 
details unknown 

• Inattentive or lost in thought 

• Other distraction 

• Attention diverted by 
scenery/persons outside vehicle 

• Attention diverted by other traffic 

• Attention diverted by finding 
intersection, house, etc. 

• Attention diverted by advertising 
or signs 

• Driver dazzled 

• Other attention diverted 

• Emotionally upset/road rage 
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Appendix 2: The number of RTCs with distractions (and in-vehicle distractions included in the current study), with no distraction and unknown 

for FARS and CAS databases (for the three analyses), for major, minor and unknown road types. A breakdown of the in-vehicle distractions 

used in the current study is also given for major, minor and unknown road types. Shaded sections show total numbers.  

Database  FARS     CAS (2011-2018)  CAS (2000-2018)  CAS Fatal Only (2000-2018) 

Road type   Major 

Roads 

Minor 

Roads 

Other Total Major 

Roads 

Minor 

Roads 

Other Total Major 

Roads 

Minor 

Roads 

Other Total Major 

Roads 

Minor 

Roads 

Other Total 

All distractions   15,767 8,301 228 24.296 20,174 2,737 220 23,131 41,724 5,400 60,334 107,458 2,671 404 978 4,053 

Included In-vehicle distractions  2,800 1,479 31 4,310 5,769 915 34 6,718 8,819 1,310 2,399 12,528 515 88 235 838 

No distraction   89,597 49,527 819 139,943 365,006 63,262 5,163 433,431 753,943 130,837 275,020 1,159,800 67,868 12,175 24,949 104,992 

Unknown  59,375 32,665 352 92,392 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 

Total number of RTCs  164,739 90,493 1,399 256,631 385,180 65,999 5,383 456,562 795,667 136,237 335,354 1,267,258 70,539 12,579 25,927 109,045 

Included In-vehicle 

distractions 

Major 

Roads 

Minor 

Roads 

Other Total Major 

Roads 

Minor 

Roads 

Other Total Major 

Roads 

Minor 

Roads 

Other Total Major 

Roads 

Minor 

Roads 

Other Total 

Conversing with 

passenger(s) 

 656 454 6 1,116 2,256 591 13 2,860 3,562 698 1,137 5,397 213 53 146 412 

Using mobile phone  1,082 538 14 1,634 1,668 79 4 1,751 2,852 294 625 3,771 201 17 62 280 

Moving object in vehicle  64 39 2 105 399 71 5 475 800 111 293 1,204 52 6 13 71 

Eating/Drinking/Smoking  282 85 1 368 561 64 2 627 621 76 139 836 22 1 7 30 

Adjusting audio or climate 

controls 

187 107 3 297 443 50 2 495 497 61 71 629 13 3 2 18 

Other 

components/controls 

 136 60 1 197 351 47 7 405 386 53 105 544 13 6 4 23 

Reaching for object/device  393 196 4 593 91 13 1 105 101 17 29 147 1 2 1 4 
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Appendix 3: The sample sizes for each distraction category for CAS fatal crashes between 

2011-2018. * indicates distractions where cells in an OR analysis would have five or fewer 

RTCs.  

Included In-vehicle distractions   Major Roads Minor Roads 

Conversing with passenger(s)  87 19 

Using mobile phone*  75 5 

Moving object in vehicle*  23 3 

Eating/drinking/smoking*  22 1 

Adjusting audio or climate controls*  13 3 

Other components/controls  12 6 

Reaching for object/device*   1 2 
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