
Effectiveness of Distracted Driving Countermeasures:  
An Expanded and Updated Review of the Scientific and Gray Literatures 

According to the National Highway Traffic Safety Administration, 3,142 people were killed in 2019 in 

motor vehicle crashes in the United States in which one or more drivers was reported as distracted 

(National Center for Statistics and Analysis, 2021). On a recent nationally-representative survey, 37% 

of respondents reported talking on a handheld cellphone while driving in the past 30 days, while 34% 

reported reading texts or emails and 23% reported typing texts or emails while driving (AAA Foundation 

for Traffic Safety, 2021). While it is generally acknowledged that distracted driving is underreported in 

crash data, it is well established that distracted driving interferes with safe driving and increases crash 

risk, though estimates of risk vary by specific behavior and context. Given the limited resources available 

for improving traffic safety, it is important to understand the effectiveness of various countermeasures 

against distracted driving that may be considered for implementation. 

In 2019, the AAA Foundation for Traffic Safety conducted 
a review of the then-current scientific literature 
concerning the effectiveness of existing and emerging 
countermeasures against distracted driving (Arnold et al., 
2019). In general, this review found that some studies have 
shown promising results; however, across the different 
types of countermeasures, there are many instances of 
nuanced or mixed outcomes, questionable generalizability 
to other populations or regions and, in other cases, 
insufficient evidence to draw firm conclusions. The 2019 
review focused only on those studies that included 
safety or behavioral measures, such as the occurrence of 
crashes, observed or self-reported behaviors, or objective 
measures of driving performance.  

Based on this review and an expert workshop that 
was convened in September 2019, there was a need 
to continue to examine distraction countermeasures, 
adopting more inclusive criterion and going beyond the 
peer-reviewed scientific literature. The specific objectives 
of this follow-up work are as follows:

 ■ To review and update the relevant scientific 
literature published since the 2019 review with new 
studies looking at the efficacy of existing and/or 
novel countermeasures on safety-based measures. 

 ■ To consider the current state of knowledge 
regarding studies that have included non-safety 
based measures in evaluating the efficacy of 
countermeasures.

 ■ To document and characterize available smart-
phone based apps, products, or services aimed at 
mitigating driver distraction. 

Method

Literature Search

A search for scientific literature published since May 2019 
was conducted in April 2021 using the same databases 
and search terms as in the previous review of sources 
published between 2010 and April 2019. The inclusion 
 criteria from the previous review were expanded to 
include sources that were previously excluded. 
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Databases  ■ PubMed
 ■ Transport Research International Documentation (TRID)
 ■ PsycARTICLES
 ■ PsycINFO
 ■ PsycEXTRA

Search terms Combinations of key words related to (i) transportation modes (i.e., driving, walking, bicycling, 
motorcycling) and (ii) distraction (both generally and including specific distracting behaviors)

Inclusion criteria  ■ Addresses the effectiveness of one or more countermeasures specifically targeting 
distracted driving, as measured using crash data, observed behavior and/or behavior 
change, self-reported behavior and/or behavior change, behavioral intentions, risk 
perceptions, driving performance, eye glance behavior, awareness, and/or knowledge, 
expert opinion, cost-effectiveness, and/or technical performance

 ■ Sourced from peer-reviewed journal articles, conference abstracts and proceedings, 
white papers, dissertations, or reports from organizations such as the National Highway 
Traffic Safety Administration and the Insurance Institute for Highway Safety

 ■ Written in English

As in the previous review, we excluded summary reports corresponding to full reports returned in our searches, and review 
articles were scanned for relevant references to add to our results.

The initial search yielded more than 5,000 references. All 
titles and abstracts were reviewed for inclusion by two 
independent reviewers. In addition, we reviewed the titles 
and abstracts of references that were deemed relevant to 
the topic of distracted driving but excluded from the 2019 
review in light of the newly added inclusion criteria.

For the final set of articles, key information was distilled 
and summarized in tabular form using the abstract and/
or full article as necessary. The information entered 
into the tables included the countermeasure type(s); a 
description of the countermeasure; target behavior(s); 
study sample; study design, main outcome measure(s); 
results; notes, if applicable; and reference (source). 
Entering this information and consulting full texts 
further identified studies that were excluded due to not 
addressing countermeasure effectiveness, or being a 
review or summary. A total of 72 articles were entered into 
Summary Tables (see associated file: Distracted Driving 
Countermeasure Effectiveness Summary Tables), with 
one table for references reflecting the original inclusion 
criteria (see sheet: Summary table-Safety outcomes) and 

a second for references reflecting the added inclusion 
criteria (see sheet: Summary table-Other outcomes).

App/Product Search 

Internet searches, along with searches of the Apple 
App and Google Play stores, were carried out in March 
and April 2021 in order to identify apps or commercial 
products aimed at mitigating distracted driving. Search 
terms included various combinations of (a) drive, driver, 
driving, and (b) distract, distracting, distraction, cell, 
phone. Additional searches added other related terms: (c) 
safety, prevention, blocking. Relevant apps were identified 
by a manual review of the search results. The final set of 
apps or products was catalogued according to a variety 
of features, including system platform, type of mechanism 
(e.g., driver monitoring, cell blocking), and timing of 
feedback, among others. This information was gleaned, as 
much as possible, from the app store pages as well as the 
developer’s websites.

http://aaafoundation.org/wp-content/uploads/2022/02/Distracted-Driving-CM-Effectiveness-Summary-Tables-2022.xlsx
http://aaafoundation.org/wp-content/uploads/2022/02/Distracted-Driving-CM-Effectiveness-Summary-Tables-2022.xlsx
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Results

Educational and/or Behavioral Countermeasures

Findings of the 2019 Review (Arnold et al., 2019) 

Studies assessing the effectiveness of countermeasures 
that educate and/or train drivers in order to reduce 
distracted driving have utilized a wide variety of 
approaches and metrics and have yielded varying results. 
For example, evaluations of distracted driving awareness 
campaigns have had mixed results.  Multi-faceted 
campaigns have been credited with short- and longer-
term reductions in observed distracted driving among 
employees in hospitals (Joseph, Zangbar, et al., 2016; Rana 
et al., 2018); short-term reductions in the same behavior 
at colleges and universities (Fournier et al., 2016; Joseph, 
Haider, et al., 2016); and reductions in self-reported 
and observed distracted driving (Unni et al., 2017) as 
well as collisions (Layba et al., 2017) in hospital-school 
programs. Assessments of education on distracted driving 
delivered through a single event have shown limited 
success, with some finding positive increases in awareness 
and behavioral intentions. Studies of demonstration 
countermeasures utilizing computers or simulators have 
found positive improvements in awareness, attitudes, 
behavioral intentions, and attention to the forward 
roadway in the short term but have not addressed impacts 
in the longer term, nor on actual driving behavior (e.g., 
Downs et al., 2018; Jashami et al., 2017; Pradhan et al., 
2011).

Updated Findings: Safety and Behavioral Outcomes

The majority of the evaluations published since the 
previous review assessed the effects of intervention and/
or training programs for teen and/or novice drivers. 
A simulator evaluation of a social norms intervention 
delivered to teens through in-vehicle feedback resulted 
in reduced engagement in distraction and improved 
driving performance (Donmez et al., 2019). Another 
simulator study of a web-based intervention to reduce 
inattention among teen drivers did not show significant 
effects; however, the effects were positive and sample 
size may have been a limitation (McDonald et al., 2021). 
In another study, a majority of teens who completed a 
classroom and closed-road advanced driving program 
reported changing their behaviors specifically by reducing 

distractions while driving (Mims et al., 2020). Teenage 
students who participated in the one-day Prevent Alcohol 
and Risk Related Trauma in Youth (P.A.R.T.Y.) injury 
prevention program reported decreased likelihood of 
engaging in risky behavior, including cellphone use while 
driving, following the program (Brockamp et al., 2019).  
An assessment of the impacts of app-based feedback 
with or without monetary incentives for novice drivers, 
nearly three quarters of which were teens, showed 
moderate improvements in driving skills relevant to safety; 
improvements were more prominent with the incentives 
and among drivers who elected for higher intensity 
feedback, indicating self-selection as well as attrition 
biases (Peer et al., 2020). An evaluation of the efficacy of 
mindfulness-based neurofeedback training demonstrated 
benefits in attentional performance and reduced 
aggressive driving behaviors; however, the measures 
did not specifically address distracted driving behaviors 
(Balconi et al., 2019).

Two recently published studies evaluated the effectiveness 
of a campaign or specific messaging. An evaluation of 
the impact of different framing of printed texting-while-
driving messaging showed that social loss messaging 
promoted greater intentions to reduce unsafe behavior 
than mortality messaging (Martin & Kamins, 2019). 
Somewhat more recently, Stewart et al. (2021) evaluated 
the impacts of a multi-pronged campaign based on 
epidemiology, personal stories, and consequences; there 
was a significant decline in distracted driving citations 
after the campaign; 80% of self-reports indicated that the 
campaign made them “think twice” about future cellphone 
use while driving.

Other Outcome Measures

As was the case above, the majority of evaluations with 
previously excluded outcome measures focused on teen 
drivers. In a survey of willingness to reduce cellphone 
use and perceptions of various countermeasures, teens 
demonstrated differences in willingness to give up certain 
phone-based tasks, and rated different financial incentives 
(gain-framed, loss-framed, and group-based) likely to 
be “very effective” (Delgado et al., 2018). In another 
study of adolescents who played a driving game, either 
with a peer (or not) and with (or without) a reward for 
safe choices, rewards positively impacted risky decision 
making, particularly among drivers that reported risky 
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driving styles (Hinnant & Stavrinos, 2020). Among high 
school students that participated in a distracted driving 
curriculum that integrated statistics on distraction and 
interactive learning stations, a majority learned new 
information and would recommend the program. After 
the program, participants were more likely to report that 
they would speak up as a passenger with a drowsy or 
distracted driver (Linden et al., 2019). In an evaluation 
of the FOrward Concentration and Attention Learning 
(FOCAL) driver training program among young drivers 
using a driving simulator, drivers trained with FOCAL 
were more attentive to the forward roadway and reported 
better awareness of how they distributed their attention 
than placebo-trained drivers (Unverricht et al., 2020). A 
similar curriculum, the Sleepiness and Fatigued Driving 
Evaluation and Training Program (SAFE-T), showed 
benefits in terms of hazard anticipation and mitigation, 
and attention maintenance among young drivers (Knodler 
et al., 2015).

Other research has evaluated programs for populations 
other than teens or young drivers. A large-scale evaluation 
of an employee-based intervention, ‘Just Drive,’ aimed 
at reducing distracted driving showed that a majority of 
participants reported increased awareness and motivation 
to change behaviors, and in a 3-month follow up, reported 
positive changes in distracted driving behavior (Hill et al., 
2020).

Other studies have assessed the impacts of distracted 
driving messaging or campaigns. In a study in which 
participants viewed three fear-based public service 
announcement of increasing severity, those with higher 
emotional intelligence scored higher on self-efficacy and 
response efficacy (Peyton, 2021). In another evaluation 
of non-traditional safety messages for use on dynamic 
message signs, messages employing humor, or word play 
and rhymes, and messages concerning distracted driving 
were scored high in terms of perceived effectiveness to 
change behavior, recall, and increased attention (Shealy 
et al., 2020). Tamul et al. (2021) demonstrated that 
news coverage of texting while driving fatalities can 
denormalize and stigmatize the behavior. Frietze & Cohn 
(2018) found that utilizing mortality salience in messaging 
amplified negative attitudes about phone use while 
driving and reduced intentions to do so among young 
adults. Hayashi et al. (2019) found similar impacts of 
threat appeals on intentions to text while driving among 

undergraduate students, as well as a decrease in the 
degree of impulsive decision-making regarding texting 
while driving. An assessment of the quality and accuracy 
of information on websites about distracted driving 
and related outcomes found that they largely focus on 
distraction involving mobile phones while neglecting 
other forms of distractions (Poon et al., 2019). Further, 
death was often discussed but injuries were overlooked 
despite being much more likely. Wu & Weseley (2013) 
found that students in driver education who were shown 
statistical messages that referenced a general population 
stated lower intentions of cellphone use while driving than 
students who were shown messages referencing a specific 
population with smaller numbers.

Legislative and Policy Countermeasures

Findings of the 2019 Review (Arnold et al., 2019)

Legislative efforts to curb distracted driving tend to fall 
into three types: all-driver handheld cellphone bans, all-
driver texting bans, or complete cellphone bans that apply 
to a subset of drivers. Evaluations of all-driver handheld 
cellphone bans have found reductions in self-reported 
or observed phone use while driving and, in some cases, 
fatal and injury crashes. However, these outcomes are not 
universal. Studies of these bans have sometimes failed 
to document reductions in call rates, freeway crashes, or 
collision claims. Moreover, increases in handheld cellphone 
crashes and self-reported, hands-free phone use have 
also been documented in studies of handheld bans. All 
said, the majority of evaluations of all-driver handheld 
cellphone bans have indicated favorable reductions in 
handheld phone use. Evaluations looking at fatal or injury 
crashes are less conclusive.

Updated Findings: Safety and Behavioral Outcomes

As in the prior review, most recent studies on legislative 
countermeasures evaluated one or more of the three 
types of distracted driving bans.Wickens et al. (2020) 
evaluated the impact of increased penalties for texting 
while driving accompanied by enhanced enforcement 
and public education using an ongoing cross-sectional 
survey, which indicated that the proportion of drivers 
reporting texting while driving in the previous 30 days 
decreased by 36% after the law was implemented, with 
the most marked reductions among those who engaged 
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in the behavior more frequently. Liu et al. (2019) analyzed 
impacts of California’s all-driver handheld cellphone ban, 
finding that it was effective in reducing the frequency and 
proportion of crashes caused by cellphone usage. They 
also demonstrated that such crashes produce more severe 
outcomes, and crashes caused by hands-free cellphone 
usage did not differ in severity from handheld cellphone 
crashes. One study utilizing fatal crash data from states 
with various types and strengths of distracted driving laws 
found that texting bans and handheld bans for all drivers 
were associated with reduced rates of motor vehicle crash 
fatalities in all age groups, and primary texting bans were 
associated with lower fatality rates involving drivers ages 
16–19 (Flaherty et al., 2020). A similar analysis of crash 
fatality rates in relation to cellphone-use-while-driving 
laws suggested that, aside from handheld bans, distracted 
driving bans have no effect (Zhu et al., 2021); handheld 
bans, the authors asserted, reduce driver fatalities but 
paradoxically not non-driver fatalities or total fatalities. 
Studies that have considered cellphone use bans in 
the context of graduated driver licensing systems have 
shown positive indications in terms of reduced crash rates 
(Senserrick et al., 2021) and reduced fatalities per 16- to 
17-year-old licensed female driver (Gilpin, 2019). 

Unlike the 2019 review, this review identified a relevant 
study examining impacts of (non-legislative) policy, 
specifically fleet safety management practices and policies 
including mobile phone policies. Based on data from a 
large number of companies, Vivoda et al. (2019) found 
several practices were related to collision and injury rates, 
including checking mobile phone records. Another study 
that utilized naturalistic data from a large number of truck 
and bus fleets found that drivers with fleet cellphone 
policies had odds 0.83 times less than those without a 
policy, there was no significant impact of state law, and 
drivers were more likely to comply with a fleet policy than 
a state law (Hickman et al., 2011). The authors proffer that 
state cellphone laws should be enforced similarly to fleet 
policies.

Other Outcome Measures 

Several studies have used surveys to assess perceptions 
of and engagement in distracted driving, as well as 
potential impacts of legislation limiting mobile phone 
use while driving. Bradish et al. (2019) found that 
the strongest predictor of cellphone use in Georgia 

after implementation of a hands-free law was pre-law 
cellphone use, suggesting that the law might not be 
effective at breaking strong habits. In a survey of drivers 
in Australia, Kaviani et al. (2020) explored perceptions 
of formal and informal deterrents to illegal smartphone 
use while driving, showing that while those who engage 
in the behavior perceive deterrents differently than 
law-abiding drivers, but the prospect of self-injury was 
most impactful for both groups. Drivers also tended 
to underestimate consequences of smartphone use 
while driving but overestimate the certitude of being 
apprehended. A survey of drivers in the U.S., Canada, and 
Europe demonstrated that young drivers showed higher 
engagement in and acceptance of distracted driving than 
drivers of other ages, and were also the least likely to 
support zero tolerance distracted driving policies (Lyon 
et al., 2020). Another survey showed that knowledge of 
laws regarding cellphone use while driving varied among 
drivers: those who were employed, highly educated, and 
lived in urban areas were better informed (Sagberg & 
Sundfør, 2016). In the same survey, female drivers were 
more likely to support distraction countermeasures 
(Sagberg & Sundfør, 2016), as was also the case for a 
survey of adolescents with respect to a text/email ban 
(Pope et al., 2019).

In an economic analysis of a law banning driver cellphone 
use in Alberta, Canada, taking into account potential 
health gains and related costs, Sperber et al. (2010) 
concluded that the law was likely to be cost effective.

Enforcement Countermeasures

Findings of the 2019 Review (Arnold et al., 2019)

The few studies that assessed the effectiveness of high-
visibility enforcement (HVE) of handheld cellphone and 
texting bans have found decreases in observed handheld 
phone use but no significant effects on crashes or collision 
claims. Enforcement of distracted driving laws is necessary 
but can be quite challenging (Coben & Zhu, 2013), 
particularly those that apply to only a subset of drivers 
(Buckley et al., 2014) or only certain types of phone 
manipulation (Delgado et al., 2016; McCartt et al., 2014).



Research Brief
Effectiveness of Distracted Driving Countermeasures:  

An Expanded and Updated Review of the Scientific and Gray Literatures 

6

Updated Findings: Safety and Behavioral Outcomes

One additional evaluation of an enforcement 
countermeasure was identified in the current review. A 
survey of Japanese drivers regarding various forms of 
visible roadside policing found intentions to abstain from 
distracting activities were greater for policing than other 
types of countermeasures, and when an officer rather 
than a police car was visible, leading the study authors to 
suggest increasing officer conspicuity may be beneficial 
(Nakano et al., 2019). 

Other Outcome Measures

Two studies addressed enforcement with respect to 
outcomes excluded in the previous review. Rudisill & Zhu’s 
(2016) analysis of several years’ worth of citations for 
cellphone use while driving in 14 states and the District 
of Columbia provides insight into potential reasons 
why state distracted driving laws may not always be 
highly effective. Their results showed that such citations 
were relatively infrequent and accounted for only 1% of 
all traffic violations where complete citation data was 
available. Citations for handheld phone use were much 
more common than those for texting or young driver bans 
(Rudisill & Zhu, 2016). Truelove et al. (2020) assessed 
perceptions of enforcement of moving violations including 
two forms of distracted driving, finding fluctuations over 
time, particularly in terms of certainty of apprehension, 
which the authors assert suggests persistent enforcement 
efforts are needed.

Technological Countermeasures

Findings of the 2019 Review

Arnold et al. (2019) found that evaluations of technology 
countermeasures that aim to reduce distracted driving 
have demonstrated potential success. While there have 
been issues with the reliability of and compliance with 
cellphone blocking technology (e.g., Funkhouser & Sayer, 
2013; Reagan & Cicchino, 2018), reductions in actual and 
self-reported phone use have been noted (e.g., (Creaser 
et al., 2015; Reagan & Cicchino, 2018). Mixed results were 
found regarding the efficacy of technology that monitors 
and provides feedback on driver behavior.

Updated Findings: Safety and Behavioral Outcomes

The majority of new publications identified in the current 
study regarding the effectiveness of technological 
countermeasures were evaluations of smartphone 
applications that block notifications and/or provide 
warnings. Oviedo-Trespalacios, Truelove, et al. (2020) 
provide additional evidence of reductions in self-reported 
mental workload and phone use, including visual-
manual, cognitive-auditory, and manipulations to control 
music among adult drivers using smartphone blocking 
technology for one week; the authors noted that the 
technology would benefit from improved functionality 
and automatic activation. A trial of a 2-month smartphone 
blocking application intervention involving employees 
of eight organizations in Israel showed significant 
reduction in smartphone interactions that persisted, 
albeit to a lesser degree, in a month of post-intervention 
monitoring (Rispler & Luria, 2020); male employees and 
those with high safety climate perceptions were more 
likely to remain in the intervention. Davis et al. (2019) 
conducted a 3-month implementation of a smartphone 
application that monitors and coaches driving behavior 
in real-time in addition to blocking notifications, and 
which was originally designed for novice drivers; while 
the study did not include outcomes directly related to 
distraction, it demonstrated high user acceptance and 
efficacy in improving driving performance among a small 
sample of older drivers. An evaluation of an alerting 
smartphone application to reduce pedestrian distraction 
at intersections showed promise but suffered from 
technological limitations, and participants intentionally 
tested the app rather than using caution to cross like usual 
(Schwebel et al., 2021).  

Other Outcome Measures

Studies have addressed user preferences, perceptions, 
acceptance, and/or performance with respect to various 
technologies. With respect to smartphone applications to 
reduce or prevent distracted driving, Oviedo-Trespalacios, 
Vaezipour, et al. (2020) found that drivers perceived 
potential benefits in terms of reduction in smartphone use 
while driving and increased safety; however, they also feel 
pressure to respond while driving. Oviedo-Trespalacios et 
al. (2019) further explored drivers’ willingness to install 
and use a smartphone application to prevent distracted 
driving, and identified several important functions, 
including the ability to disable visual-manual tasks and 
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notifications, to employ hands-free conversations and 
automatic responses, and to use applications that support 
driving as well music-playing functions. A handful of 
recent driving simulator studies offer guidance of varying 
specificity. Shupsky et al. (2020), for example, offer 
guidelines for improving the design and implementation 
of mobile computer terminals in police vehicles, while 
others have investigated acceptance and impacts of 
adaptive in-vehicle technology systems (Reinmueller & 
Steinhauser, 2019; Weber et al., 2020) and partial and 
full lockout of in-vehicle information systems (Jung et al., 
2019). While not technology per se, a case study by Azam 
et al. (2018) demonstrates how an analytical framework 
and data visualization can be used by state DOTs for 
problem identification and allocation of law enforcement 
efforts and funding.

While development and testing of driver monitoring 
systems are out of scope for this review, some research 
has explored augmenting such systems with driver 
feedback, often delivered in real time. For example, a 
simulator study by Gaspar et al. (2018) demonstrated 
that real-time attentional maintenance alerts improved 
situational awareness and takeover performance, while 
driver state-contingent takeover messages did not 
improve performance. Another study conducted on a test 
track found that context-sensitive distraction warnings 
from a smartphone application increased drivers’ glance 
time on road and garnered trust and acceptance (Kujala et 
al., 2016). An evaluation of similar warnings for distracted 
pedestrians crossing a road using connected vehicle 
technology in a virtual simulation showed benefits in 
terms gap selection accompanied by reduced attention to 
the roadway (Kearney et al., 2016).

App Review
The internet and app store searches yielded many hits; 
however, manual examination revealed that the majority 
of the results were false positives. As such, searches were 
discontinued when no more true positives were identified 
on consecutive results pages (searches typically did 
not exceed 10 pages of results). Twenty-eight apps or 
products were identified in the search. Nearly all of the 
products were smartphone-based apps (26 out of 28); the 
others utilized equipment that was added into the vehicle 
cab. The majority were intended primarily for personal 
use (23 out of 28) vs. commercial operations and about 
20% were tied to insurance discount programs (6 out of 

28). In terms of the mechanism, seven were apps intended 
to block the use of cellphones (or certain cell features) 
while the vehicle is in motion and 18 involved some form 
of passive monitoring of driver behavior (most often 
using the phone sensors to determine when the phone 
was being manipulated). These latter apps sometimes 
employed gamification approaches to promote user 
engagement through competition via safe behaviors or 
safety scores. Of the remaining apps, two were display 
enhancements to facilitate the use of a smartphone (via 
head-up display) and one was an app that provided 
alerts to distracted drivers when they approached critical 
areas of the road, such as rail crossings, school zones, 
and traffic lights. These touted safety by allowing drivers 
to keep their eyes fixated in a location closer to the road 
or helping them reorient their attention to the roadway. 
Thus, they did not represent countermeasures to curb 
distracting behaviors (and could even exacerbate such 
behavior).    

For apps that monitored driver phone-use behavior, these 
typically monitored driving as well: acceleration and hard 
braking as well as speed and other control dynamics. 
Typically (16 out of 18), feedback on all aspects was 
provided at the end of a trip (e.g., a trip summary with 
scores on the sub-dimensions and an overall score). In a 
few cases, this information was provided to a third party, 
such as a parent or employer for their review and action. 
Only one app provided real-time alerts about distracting 
behavior. 

Importantly, of all of the products included in the 
current review, only one had any substantive evidence of 
evaluation (and even this was not specific to distraction 
alone; it included several risky driving behaviors). Another 
small handful presented some cursory information about 
the efficacy of the product in curbing distracted driving 
behaviors; however, there was insufficient information 
about how these claims were reached. The remaining 
products made no mention of efficacy or evaluation in 
their support material. It follows that this space, although 
replete with many different products and offerings, is 
a largely unknown commodity in terms of efficacy in 
reducing distraction and/or enhancing safety.
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Discussion

Educational and/or Behavioral Countermeasures
Research on educational and/or behavioral 
countermeasures continued in large part to focus on 
teen drivers, adopting a wide variety of approaches 
for educational or training programs as well as 
campaign messaging. Many recent studies have shown 
some favorable outcomes along a number of safety, 
performance, or behavioral indices. The provision of 
incentives or rewards has resulted in benefits in terms 
of perceived effectiveness among teens, and when 
coupled with app-based feedback or a driving game. 
Several studies evaluated the impacts of specific content 
in messaging or campaigns, including fear, threats, 
and fatalities, with generally positive but occasionally 
conflicting results. Beyond safety and behavioral 
measures, studies published in the past few years have 
shown improvements in the target group’s understanding 
of risks associated with distraction and higher motivation 
to change behaviors, among other measures. There 
remains some uncertainty regarding the long-term effects 
as well as the translation to actual on-road behaviors.

Legislative and Policy Countermeasures
In the original review, evaluations of all-driver handheld 
cellphone bans in many cases had documented reductions 
in self-reported or observed phone use while driving; 
however, the outcomes concerning the resulting fatal and 
injury crashes were less conclusive. More recent work 
has renewed efforts to document the effect of texting 
and cellphone bans on crashes or emergency room 
visits. These studies have contributed important data, 
showing significant reduction in crashes and emergency 
visits, while considering an array of other factors (e.g., 
age of driver, type of ban: primary vs. secondary, etc.). 
Others have shown that increased penalties for texting 
while driving can lead to marked decreased in self-
reported texting behavior. Studies have also documented 
other outcomes associated with legislative or policy 
countermeasures, including the interaction between bans 
and pre-law behaviors. These studies help shed insight 
into how effective laws will be on different drivers. All 
told, the updated and expanded results of the review help 
reinforce that legislation is an important and necessary 
countermeasure in combatting distracted driving. 

Enforcement Countermeasures
From the previous review, studies of enforcement 
countermeasures were few in number and the updated 
review did not expand this significantly. Collectively, 
these studies suggest that visible enforcement and in 
some cases, higher conspicuity of roadside police, can 
reduce distracting behavior or self-reported intentions 
to perform distracting activities in drivers. One study 
that examined perceptions of enforcement found they 
vary over time, implicating the duration or continuity 
of any enforcement activity or campaign. Overall, this 
class of countermeasures still suffers from a paucity 
of research (though it is strongly linked to legislative 
countermeasures). 

Technological Countermeasures
The original review found some positive support for 
technology-based countermeasures, though noting 
that there were many different approaches, yielding a 
knowledge base that was not very deep for a particular 
solution. New research uncovered in this review was 
largely focused on smartphone-based apps that either 
blocked distracting activities or provided warnings 
to drivers. These works again provided some positive 
outcomes in terms of behaviors and performance, even for 
extended trials (2–3+ months), although in some studies 
the effects were stronger for different groups of drivers. 

Using the expanded criteria for study outcomes, many 
studies examined driver perceptions and acceptance of 
the technology, which are important considerations for 
any countermeasure that requires the user to opt in or 
continue its use over time. As before, more work is needed 
to reinforce and replicate some of the knowledge gleaned 
in these studies, along with more deliberate efforts to 
translate the effects to real world driving behaviors and 
safety. 

The app review yielded a modest number of relevant apps, 
most of which either monitor driver behavior or block use 
of the phone partially or entirely. Most monitoring apps 
provide post-drive feedback, while a few share feedback 
with a third party. For most of the apps, no information 
was provided about efficacy, and most for which 
claims were made lacked supporting evidence. It is also 
important to note that some apps are marketed as safety 
tools that ease the demands associated with distracting 
tasks (e.g., placing visual information closer to the forward 
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roadway or alerting drivers to upcoming obstacles). These 
approaches should not be construed as countermeasures 
aimed at mitigating distracting driving.  

This review of literature regarding the effectiveness of 
distracted driving countermeasures augments the findings 
of our prior review (Arnold et al., 2019) with the most 
recent publications concerning safety-based outcome 
measures, the current state of knowledge regarding 
non-safety based outcome measures, and a review of 
commercially available relevant apps. The overall picture 
remains largely the same, with the effectiveness of many 
countermeasures unclear due to limited or conflicting 
research. 
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