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ABSTRACT ARTICLE HISTORY
Objectives: The core aim of this study was to assess secondary task engagement among Australian Received 16 July 2024
cyclists, considering demographic, behavioral, and psychosocial factors as potential contributors. Accepted 2 April 2025

Methods: This study used the information provided by a sample of 1,240 Australian cyclists (24% KEYWORDS

females; 74% males; 2% non-binary) aged M=53.6 (SD 12.9) years. They responded to an online Cycling; technological trends;
survey on cycling-related affairs, including demographic, psychosocial (Risk Perception and secondary tasks; road safety
Regulation Scale, RPRS), behavioral (Cycling Behavior Questionnaire, CBQ), and technology-related

(Affinity for Technology Questionnaire, TAEG) factors.

Results: After analyzing the TAEG properties and outcomes in this Australian sample, it was found

that engagement in secondary tasks while riding varies significantly according to demographic and

cycling behavioral profiles. For instance, older cyclists were less likely to report engaging in secondary

tasks while riding. In terms of cycling behavior, respondents who reported higher rates of violations

were more likely to report high engagement with technology while riding. Moreover, the results from

a multilinear regression model predicting secondary task engagement indicated associations between

self-reported cycling behavior and engagement in secondary tasks, as well as a strong relationship

between traffic violations and the latter. Additionally, knowledge of traffic rules and self-reported

positive behaviors showed a significant negative relationship with secondary task engagement,

suggesting that these respondents were less inclined to use mobile devices while riding.

Conclusion: Overall, the findings of this study support the hypothesis that secondary task

engagement can be statistically explained by demographic factors (such as age and gender),

attitudinal factors, and cycling behavior. These findings highlight several challenges and implications

for cycling safety practices, particularly considering the increasing normalization of technology-related

secondary tasks in transport activities such as cycling.

Introduction in insufficient or no attention to activities critical for safe
driving” This definition can be extrapolated to consider all
road users by replacing “driving” with another road user
activity, such as “cycling” For example, cyclist distraction
could be defined by the diversion and subsequent removal

Road user distraction is globally recognized as a major chal-
lenge to achieving a safer road environment (World Health
Organization 2020). In 2021, driver distraction was identi-
fied as a contributing factor in 8% of fatal crashes and 14% ) i 1 o
of injury crashes in the United States (NHTSA 2021). In of attention away from. chlmg safety critical activities
addition to increased risk of crash involvement (Young et al. towa.rd a comp etmg activity. Young et al. '(?007) further
2007; Regan et al. 2011; Dingus et al. 2016), distraction considered distraction across 4key classifications that
decreases driver performance, which can include impairing include visual, auditory, biomechanical (physical/manual),
the driver’s ability to maintain speed, throttle control, and and cognitive distraction. A road user can engage in more
lateral position. Driving distracted can also reduce driver’s than one of these types of distractions simultaneously; for
visual search patterns, reaction times, and decision-making example, holding and dialing a phone (visual and manual)
processes (Young et al. 2007). while trying to remember the phone number (cognitive).

Regan et al. (2011, p. 1776) defined driver distraction as One of the most common sources of distraction arises
“the diversion of attention away from activities critical for ~from engagement in secondary tasks unrelated to the safety
safe driving toward a competing activity, which may result of the primary task.
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A frequent secondary task that road users perform is
engaging with smartphones. These can be used in a variety
of ways, such as to make calls, read or write text messages,
listen to music, route find, or access the internet or social
media. The widespread prevalence of smartphones has led to
road authorities implementing restrictions on mobile phone
usage while driving (Kaviani et al. 2020; O’Hern and
Stephens 2022). Nonetheless, elevated daily usage and a
problematic dependence are contributing to a higher proba-
bility of using such devices in unsafe situations when engag-
ing with the road environment (Kaviani et al. 2020). High
rates of smartphone use while driving have been reported
across European countries (Ross et al. 2018) as well as in
Australia (Young, Osbourne et al. 2020).

There are many factors associated with smartphone use
while operating a motor vehicle. These factors include driver
characteristics (e.g., age, gender, reliance on smartphones, or
nomophobia), perceptions and attitudes toward risk, and per-
ceived likelihood of receiving a fine or being charged with an
offense (Young et al. 2007; Kaviani et al. 2021). These factors
can be mediated by views of the individual toward technol-
ogy, their technical competencies, and their general inclina-
tions toward technology (Lansdown 2012; Chen and Donmez
2016; Sutanto et al. 2022). Though considerable research has
been undertaken to address these issues, less is known about
the engagement in secondary tasks when riding bicycles, par-
ticularly outside of a European context.

At a transport planning level, there is a global political
desire to increase bicycle riding as a form of transport. This
is because of the recognized health, environmental, and
congestion-alleviating benefits that can be achieved when
transitioning from car-based trips to bicycling (Banister 2011;
Deenihan and Caulfield 2014). However, this is a process that
requires considering people’s decision making. In other words,
in addition to its health benefits, invigorating cycling implies
achieving a reasonable balance between these benefits and the
actual risks for both current and potential users. One of the
key deterrents to riding a bicycle, however, is the increased
risk of a crash (Useche, Montoro et al. 2019) and subse-
quently potentially serious injuries (Garrard et al. 2006). This
risk can be further compounded when the person riding a
bicycle engages in a secondary task that causes distraction,
augmenting the potential for rider error and crashes (De
Waard et al. 2010; Terzano 2013; Young, Stephens et al. 2020).

This increased risk for cyclists when engaging in second-
ary tasks has been demonstrated in multiple scientific studies.
Researchers from the Netherlands found that when listening
to music, using a mobile phone, or conversing with other rid-
ers, cyclists demonstrated significantly more unsafe behaviors
(Terzano 2013). When engaging in secondary tasks, riders
showed reductions in performance, similar to motor vehicle
drivers, with reduced situational awareness, reduced percep-
tion of traffic sounds, increased subjective workload, and
greater variability in lateral position (De Waard et al. 2010;
Young, Stephens et al. 2020). However, Moller et al. (2024)
did not observe similar reductions in performance in simula-
tor studies and suggested that secondary tasks that require
only cognitive resources were capable of being performed
without adverse effects on behavior in simple environments.

Goldenbeld et al. (2012) endorsed a hypothesized associ-
ation between secondary tasks and crash risk. They identi-
fied that Dutch riders’ crash risk increased by a factor of 1.4
when using a mobile phone while cycling. Likewise, studies
conducted by Useche et al. (2018) showed that secondary
task engagement played a significant role in predicting
crashes through the mediation of risky behaviors among
Spanish-speaking riders in the Americas and Europe. Many
riders report engaging in compensatory strategies such as
riding at slower speeds when engaging in secondary tasks,
and this has also been found in observational studies with
riders either stopping or adapting their speed when using a
phone (Kircher et al. 2015). Notwithstanding, the findings
highlight that safety for cyclists could effectively be improved
by reducing the rate of engagement in secondary tasks while
cycling.

The rates of secondary task engagement when riding a
bicycle are high. In their study, Goldenbeld et al. (2012),
identified that over 70% of Dutch cyclists reported occasion-
ally using a phone while riding. Similar rates of mobile
phone engagement were found in Japan among high school
students (Ichikawa and Nakahara 2008). In Australia, Young,
Stephens et al. (2020) found that roughly half of surveyed
participants reported technology engagement when cycling,
with using headphones the most common behavior. However,
though riders commonly report secondary task engagement,
observational studies suggest the rates of usage are low, with
19% of riders in Sweden (Adell et al. 2014) and only 2% of
riders in Germany observed to be using a mobile phone
while riding (Huemer et al. 2019).

Overall, the previous studies conducted in different coun-
tries provide valuable context regarding the risks, prevalence,
and behaviors exhibited by people when engaging with sec-
ondary tasks while riding. However, to date the majority of
research considering secondary task engagement has been
focused in Europe (Young, Stephens et al. 2020), with lim-
ited research considering the specificities of other regions,
such as Australia, which has differing infrastructure, cycling
culture, and mode share (Pucher et al. 2011). Furthermore,
compared to research considering secondary task engage-
ment among motor vehicle drivers, there has been a paucity
of research on cyclists, and there is a need to further under-
stand the factors that contribute to secondary task engage-
ment in this domain.

Study aim and hypothesis

Given the above, this study aimed to quantify the rate of
secondary task engagement among Australian cyclists, taking
into account demographic, behavioral, and personal factors
that could influence such engagement. Furthermore, this
study sought to explore the relationship between technology
affinity and engagement with secondary tasks while cycling.
Based on previous findings in the empirical literature, it was
anticipated that there would be significant and consistent
relationships among cyclists’ demographic characteristics and
their technological affinity, self-reported cycling behavior,
and engagement in secondary tasks while riding.



Methodology

Procedure

An online survey was conducted to collect data on cyclists’
self-reported secondary task engagement, as well as their
demographic backgrounds and behavioral and personal fac-
tors. Participants were eligible to take part in the study if
they lived in Australia, were aged 18years or older, rode a
bicycle at least once a week, and were proficient in English.
Data were collected using the Qualtrics (2024) online survey
platform. The survey took approximately 20min to com-
plete. Ethical approval was granted from the University
Human Research Ethics Committee. The study recruited
participants via a paid advertisement on Facebook and
through the university’s social media pages.

A total of 1,866 people began the survey, and 1,240 com-
plete responses were recorded, representing a completion
rate of 66.4%. Only complete responses were included in the
analysis. Upon completion of the survey, participants could
provide their email address using a separate link to enter the
draw to win 1 of 5AU$100 gift vouchers.

Material

Participants

Participants provided information about their demographic
characteristics, cycling exposure, and habits. Participants
ranged in age from 18 to 84 years (M=53.6; SD12.9), 24.0%
were female, 74.0% were male, and 2.0% were non-binary or
chose not to provide their gender. This profile reflects statis-
tics reported in the Australian National Walking and Cycling
Participation Survey, which showed that 18.9% of Australian
males cycle in a typical week compared to 11.2% of females,
and the highest participation rates for adults are among
those aged between 30 and 49 (Munro 2023). Most partici-
pants were in full-time employment (69.5%) and had attained
an undergraduate degree or higher (75.7%).

On average during a typical week participants rode their
bicycle for 11.0h (SD4.3h) and most cycling trips lasted for
1h or less (58.6%). The most commonly reported reasons
for riding were leisure trips (91.8%), commuting (58.4%),
and cycling while working (e.g., couriers; 8.7%). In the past
5 years 65.9% of participants reported being involved in a
crash while cycling.

Affinity for technology questionnaire

Views toward technology of participants were assessed using
the Affinity for Technology Questionnaire (TAEG) devel-
oped by Karrer et al. (2009). The TAEG includes 4 subscales
representing enthusiasm for technology, competence in deal-
ing with technology, positive consequences of technology,
and negative consequences of technology (Karrer et al
(2009). The 4 scales include a total of 19 items measured on
a Likert scale from 1 (fotally disagree) to 5 (totally agree).
Therefore, higher scores represent higher affinity for tech-
nology. Cronbach’s alphas ranging from .73 to .86 have pre-
viously been reported for TAEG factors (Karrer et al. 2009).
The introduction to the TAEG and wording of items was
updated in accordance with Karrer-Gaufl et al. (2024).
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Cyclist Behavior Questionnaire

Self-reported behaviors while riding a bicycle were measured
using the 29-item version of the Cycling Behavior
Questionnaire (CBQ; Useche et al. 2022; Useche, Alonso,
Boyko et al. 2024). The CBQ measures behaviors across 3
factors: Errors, violations, and positive behaviors. Each item
is answered on a 5-point Likert Scale (1=mnever, 3=some-
times, 5=almost always). Participants report how often they
perform each behavior while riding a bicycle. The CBQ has
been previously validated across an international sample of
cyclists and has demonstrated good internal consistency and
reliability of factors, with Cronbach’s alphas ranging from .76
to .91 (Useche et al. 2022).

Cyclist Risk Perception and Regulation Scale

Risk perception and knowledge of traffic regulations while
cycling was measured using the Cyclist Risk Perception and
Regulation Scale (RPRS). The RPRS includes 12 items, mea-
suring 2 factors: Risk perception and knowledge of traffic
rules. Responses were provided on a 5-point Likert scale
(1=strongly disagree, 3=neither agree nor disagree, and
5=strongly agree). Previous applications of the RPRS demon-
strated acceptable internal consistency, with Cronbach’s
alphas ranging from .62 to .72 (Useche, Alonso et al. 2019;
O’Hern et al. 2021).

Engagement in Secondary Tasks

Participants were asked to indicate how often they engage
with technology while riding a bicycle. Eight scenarios were
included; for example, answering phone calls, performing
visual manual tasks on their phone (e.g., texting, browsing,
or emailing), posting on social media, listening to music,
and using navigation functions. Participants were asked to
indicate how often they engage in each task when cycling
using a 5-point scale (1 = never, 5 = very frequently). Mean
scores for each item are presented in Table 1.

Analysis

Summary statistics are presented for items on the TAEG,
CBQ, RPRS and the secondary tasks. Factor analysis was
performed on the TAEG to confirm the 4-factor structure.
The number of factors was decided by visual inspection of
the scree plot and using eigenvalues >1. The adequacy of the

Table 1. Self-reported engagement in secondary tasks (a = .73).

Secondary task items M (SD)

You looked continually at the phone for more than 2s. 1.57 (0.83)

You reacted without delay (e.g., searched for, reached for, or 1.44 (.074)
picked up mobile phone) to a ringing phone (audio or
vibration).

You performed a visual-manual task on your mobile phone 1.36 (0.69)
(e.g., texting, browsing, or emailing).

You posted on social media apps (e.g., Facebook, Twitter, 1.11 (0.45)
Snapchat, etc.).

You listened to music using a hands-free device/earphones. 2.09 (1.47)

You had a phone conversation without using your hands 1.60 (0.95)
(hands-free device, earphones, etc.).

You had a phone conversation using your hands. 1.20 (0.50)

You used your phone as a GPS/maps device. 2.29 (1.34)




4 S.O’HERN ET AL.

data for extraction was assessed using a Kaiser-Meyer-Olkin
measure of sampling adequacy greater than 0.80 and a sig-
nificant Bartlett’s test of sphericity. The reliability of the
extracted factors was assessed using Cronbach’s alphas to
confirm internal consistency. Cronbach’s alphas were also
calculated for factors in the CBQ and RPRS to assess inter-
nal consistency for the sample of participants. To understand
their bivariate associations, Pearson correlations were
assessed between demographic characteristics; factors on the
TAEG, CBQ, and RPRS; and self-reported engagement with
secondary tasks. Finally, a multilinear regression accounting
for basic demographic characteristics (i.e., age and gender)
was conducted to examine the factors that influence
self-reported engagement with secondary tasks while cycling.
The statistical analyses presented in this article were per-
formed using IBM SPSS v29 (IBM Corp 2023).

Results
Secondary tasks

Overall, self-reported engagement in secondary tasks was
relatively low. The most frequently performed tasks included
using a GPS or map application on the phone while riding
or listening to music using a hands-free device.

Factor analysis and internal consistency indexes

Factor analysis of TAEG items indicated that a 4-factor solu-
tion was appropriate based on the components with eigen-
values >1 and a visual inspection of the scree plot. For the
4-factor solution the Kaiser-Meyer-Olkin measure of sam-
pling adequacy was .914 and Bartlett’s test of sphericity was
significant, indicating that the data were suitable for factor
analysis. Factor loadings and mean scores for the TAEG
items are presented in Table Al (see online supplement).
The structure included factors for enthusiasm for technol-
ogy, competence with technology, and positive and negative
impact of the technology. The highest mean scores were for
the positive impact factor, with participants generally feeling

that technology made life easier and that technology pro-
vided easier access to information. Participants also reported
positive mean scores for competence, indicating that they
enjoyed new electronic devices and knew how to operate the
devices they owned. The means scores were neutral for
enthusiasm. The lowest mean scores were reported for the
negative impact factor.

Table 2 presents the Cronbach’s alpha, mean, and stan-
dard deviation for each factor of the CBQ, RTRS, TAEG.
The previously validated factor structure for the CBQ and
RPRS were used in this study (Useche, Alonso et al. 2019;
Useche et al. 2022). Mean scores for errors, violations, and
positive behaviors were similar to previously reported results
from samples in Australia, whereas the values for Cronbach’s
alpha were slightly higher (O’Hern et al. 2021; Useche,
Alonso, Boyko et al. 2024). Similarly, mean results for the
RPRS were comparable to previous applications of the ques-
tionnaire in Australia (O’Hern et al. 2021).

Correlation analysis

Table 3 presents the bivariate correlations between the fac-
tors of the TAEG, CBQ, and RPRS; secondary task engage-
ment; and participants’ age. Significant negative relationships
were identified between age and factors on the TAEG, CBQ,
and RPRS and engagement in secondary tasks. Notably,
older cyclists tended to report less engagement in secondary
tasks while riding. Enthusiasm toward technology was asso-
ciated with more secondary task engagement while cycling,

Table 2. Factor scores for TAEG, CBQ, and RTRS.

Factor M SD a
TAEG Enthusiasm 3.08 0.85 .862
Competence 3.64 0.80 .842
Positive impact 3.69 0.62 .805
Negative impact 2.74 0.67 730
CBQ Violations 1.63 0.45 693
Errors 1.50 0.35 .852
Positive behaviors 418 0.45 663
RPRS Knowledge of traffic rules 441 0.46 .658
Risk perception 4.49 0.46 627

Table 3. Relationships between secondary task engagement while cycling with self-reported errors, violations, risk perceptions, and regulations, as well as affinity

for technology.

Factor 1 2 3 4 5 6 7 8 9 10
Age (1) 1
Enthusiasm (2) —0.055* 1
Competence (3) —0.305%* 544%* 1
Positive —0.097** 523 353 1
impacts (4)
Negative —0.093** —0.352%* —0.275** —0.473**
impacts (5)
Violations (6) —0.173** .082*%* .096** .023 .083** 1
Errors (7) 023 .051 —0.097** .019 078** A51%* 1
Positive .104%* .066* —-0.054 129%* —0.124** —0.342%* —0.177** 1
behaviors (8)
Knowledge of .109%* .076%* .024 .108** —-0.041 —0.171** —0.076** 233 1
traffic rules
9)
Risk perception .048 113%* .180%* .097%* —0.095** —0.118** —0.151** 139%* .503** 1
(10
Secondary tasks —0.281** 165%* 153%* 173%* —0.052 351%* .184%* —0.170** —0.188** —0.057*

(1)

*Significant at P<0.050 level (2-tailed), **Significant at P<.001 level (2-tailed).
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Table 4. Multilinear regression analysis of self-reported secondary task engagement.

95% Confidence interval

Parameter B SE Lower Upper Sig.
Age —-0.009 0.0012 —-0.011 —0.006 <0.001
Non-binary -0.059 0.1023 —-0.259 0.142 0.567
Female —-0.042 0.0369 -0.114 0.030 0.255
Male (ref) -

Enthusiasm 0.066 0.0225 0.022 0.110 0.003
Competence —-0.022 0.0237 —-0.068 0.025 0.361
Positive impacts 0.108 0.0291 0.051 0.165 <0.001
Negative impacts —0.007 0.0254 —-0.057 0.042 0.771
Violations 0.303 0.0382 0.228 0.378 <0.001
Errors 0.099 0.0461 0.009 0.189 0.032
Positive behaviors —-0.059 0.0297 -0.117 —0.001 0.047
Knowledge of traffic rules —-0.187 0.0357 —-0.257 -0.117 <0.001
Risk perception 0.077 0.0368 0.005 0.149 0.037

as were increased self-reported competence and positive
views toward technology. Respondents who reported higher
rates of violations while cycling also tended to report higher
levels of engagement with technology while cycling. This
was somewhat expected given that violations represent a
deliberate action to contravene the road rules. A weak pos-
itive relationship was also found between self-reported
errors while cycling and engagement with technology while
cycling.

More frequent positive behaviors while riding were related
to reduced rates of secondary task engagement. Similarly,
having greater knowledge of traffic rules and higher risk
perception were associated with reduced engagement with
technology while riding.

Regression analysis

Finally, a multilinear regression was performed to examine
whether the TAEG, CBQ, RPRS, and demographic variables
predicted secondary task engagement for cyclists (Table 4).
When controlling for the other variables, enthusiasm and
positive impacts were the only TAEG factors that signifi-
cantly predicted secondary task engagement. Both factors
had a positive relationship, indicating that those who viewed
technology positively or felt enthusiastic about using tech-
nology were more likely to engage in secondary tasks
while riding.

Regarding the CBQ and RTRS, knowledge of traffic rules
and self-reported positive behaviors had a significant nega-
tive relationship with secondary task engagement, indicating
that these respondents were less likely to use their mobile
devices while riding. This general relationship was expected
given that previous research has demonstrated that positive
behaviors and knowledge of traffic rules have a protective
effect when considering crash involvement, and the same
was expected to be true for engagement in secondary tasks.

When considering the other factors of the CBQ, both
violations and errors were found to have a significant posi-
tive relationship with secondary task engagement. This is an
interesting finding, because though both errors and viola-
tions represent aberrant behaviors, they have unique psycho-
logical origins and underlying motivations. Notably, the
relationship between violations and secondary task engage-
ment was much stronger, endorsing the assumption that the

nature of secondary task engagement might correspond to a
deliberate aberrant behavior, as opposed to an uninten-
tional error.

When considering demographic variables, age had a neg-
ative relationship with secondary task engagement. This was
somewhat expected and indicates that younger cyclists are
more likely to engage with technology while riding. No sig-
nificant gender differences were identified.

Discussion

The core aim of this study was to assess secondary task
engagement among Australian cyclists, considering demo-
graphic, behavioral, and personal factors as potential con-
tributors. Overall, our findings support the hypothesis that
secondary task engagement can be statistically explained by
demographic factors (such as age and gender), attitudinal
factors, and cycling behavior. These findings suggest several
challenges and implications for the practice of cycling safety.

Though extensive research has explored distraction among
drivers, less research has been focused on vulnerable road
users, such as cyclists, particularly in Australia. Our findings
demonstrate that secondary task engagement is also an issue
for cyclists because it is associated with riskier behavior.
Moreover, previous research has demonstrated that engage-
ment in secondary tasks can lead to distraction, which is a
serious road safety concern. This is because, when distracted,
attention is drawn away from critical safety tasks, and this
can reduce the ability of road users to identify, react to and
avoid hazardous situations (Young et al. 2007). Indeed, dis-
traction due to technology use contributes to a substantial
number of collisions, emphasizing the need to understand
and address this issue (Young, Osbourne et al. 2020).

With the increasing reliance on mobile devices to facili-
tate daily life, it is imperative to delve deeper into factors
contributing to secondary task engagement. An important
contribution of our study is the significant association
between technical affinity and engagement with devices
while riding. The threat related to potential distraction from
phones while riding may be exacerbated through the nor-
malization of technological devices in road users daily life
(Useche, Alonso, Boyko et al. 2024). The more common this
becomes and the more comfortable people are, the greater
the issue may become. This is evidenced in the driving
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literature that demonstrates that individuals struggle to dis-
engage from technology even when performing critical tasks,
such as operating a vehicle (Kaviani et al. 2020). With a
global push to promote cycling, coupled with the rise in
e-bike usage, this problem is likely to arise in cycling.
Further understanding of the issue of secondary task engage-
ment while cycling, and factors that underly it, is warranted
to support cyclist safety.

Our study also aimed to further an understanding of the
rate of secondary task engagement among Australian cyclists,
with a focus on technology use. The findings revealed that
accessing GPS or maps on mobile phones was the most
common task reported by cyclists, though rather infre-
quently. It may be that this type of engagement with tech-
nology is not seen by riders as a secondary task but rather
as a task directly associated with cycling. This rather subtle
difference may influence risk perceptions around the behav-
ior. Interestingly, this may impose additional constraints for
discouraging phone use among current road users who are
already engaged in secondary tasks while riding
(Okati-Aliabad et al. 2024; Useche, Alonso, Faus et al. 2024).
Further, it remains unclear whether this behavior was done
while cycling or while stationary. Understanding when
cyclists use the navigation features of their phones, as well
as determining the perceived and actual crash risk associated
with this behavior, is an important avenue for further
research. This is especially important given the propensity to
use navigation devices among gig economy workers to com-
plete tasks. The second most reported behavior was listening
to music and using headphones. Studies from the United
States and Europe have previously reported that using head-
phones while riding is the most common technology-based
secondary task among cyclists (Goldenbeld et al. 2012; Adell
et al. 2014; Ethan et al. 2016). In their observational study
in Sweden, Adell et al. (2014) identified that when cyclists
were observed using phones, 90% were using headphones. In
the Netherlands, Goldenbeld et al. (2012) identified that
three-quarters of teenagers and half of young adults listen to
music while cycling, and in New York, Ethan et al. (2016)
observed lower rates of technology usage but also identified
using headphones as the most common form of technology
engagement. Cycling while using headphones has also been
associated with less safe behaviors (Terzano 2013). However,
based on findings from a recent simulator study, Meller
et al. (2024) suggested that purely cognitive tasks that use
hands-free technology do not affect performance when
undertaking simple cycling tasks, although they noted that
their study did not consider more complex environments.
Further research regarding cyclists’ engagement in these sec-
ondary tasks is needed because listening to headphones has
the potential to mask ambient noise and traffic sounds,
which could reduce cyclists situational awareness.
Recommendations of safer alternatives, such as bone con-
duction headphones, and safer volume levels may be
warranted.

There is a need to understand the behaviors noted in this
study through observational and naturalistic research. This
would provide more in-depth information on the ways in
which people engage with technology, the frequency of

engagement, and the context in which this happens. Though
these behaviors provide some indication of the frequency of
use of technology, it is likely that there are more nuanced
behaviors performed by cyclists not captured in the survey.
There is also the potential of bias in recollection of the fre-
quency of the behaviors or a social desirability bias, with
respondents choosing to downplay their engagement with
technology, especially considering that the questions
addressed “sensitive” topics related to normative behavior,
which tends to increase the likelihood of omission of mod-
ification of answers (Leal et al. 2023).

As noted earlier, an innovation in this study was the use
of the TAEG. The TAEG measured cyclists views toward
technology across 4 relevant subscales representing enthusi-
asm for technology, competence in dealing with technology,
positive consequences of technology, and negative conse-
quences of technology (Karrer et al. (2009). Because the
TAEG had not previously been used to assess technology
affinity among a cohort of Australian cyclists, we first con-
firmed the factor structure of the scale. Overall, participants
in this study reported positive views toward technology and
that they were competent technology users. A key finding is
that enthusiasm for and positive views toward technology
were significant predictors of technology use. It may be that
these positive views overshadow potential risk perceptions in
using the technology. This is a further avenue worthy of
investigation.

Competence with technology was not identified as a sig-
nificant predictor of engagement. This may reflect the over-
all high levels of competence among the sample of cyclists.
Given the generally positive views toward technology, com-
petence in using technology, and the general enthusiasm for
technology among the cohort of cyclists, technology-based
solutions may be an appropriate measure to reduce engage-
ment in technology-based secondary tasks while riding.

There are a number of ways in which smartphone tech-
nology may be used to support safer riding. Avenues that
have been suggested previously include self-tracking, social
tracking, goal setting, blocking, gamification, and simplifica-
tion (Rahmillah et al. 2023). For instance, most mobile
devices also have a driving mode that can be enabled that
restricts the range of applications that can be used, though
these features may need to be recalibrated to cyclist travel
speeds. Similar phenomena can be also observed in the
motor vehicle-related industry, where car insurance compa-
nies have also explored gamified schemes to improve driver
behavior (Ambrey and Yen 2018), with drivers rewarded
with lower premiums for “safe” driving. Translating these
techniques to cycling could be a means for reducing or lim-
iting technology engagement. When considering the growing
number of bicycle users working in the gig economy, there
is potential to incorporate road safety solutions into com-
pany applications. These features could limit functionality
when the phone’s sensors detect motion above thresholds.
Geofencing is another option that has been utilized by
e-scooter companies (Dibaj et al. 2024), and similar func-
tionality could be added to other applications, with limited
application or interaction options available while in motion
or within proximity to locations.



The findings of this study should be considered with an
awareness of several limitations. First, the study relies on a
nonrepresentative convenience sample of cyclists aged
18years and older. Both the sampling approach and the
exclusion of younger cyclists (younger than 18 years) restricts
the generalizability of the findings to adult cyclists who ride
regularly. Furthermore, there is a skew toward respondents
with a high education level and male respondents, though
this does reflect the profile of cyclists in Australia (Munro
2023), and further research is warranted to investigate cyclist
behaviors among a nationally representative sample to con-
firm these findings.

The use of self-reported surveys can also introduce both
recall bias and social desirability effects. The anonymous
nature of the study may have mitigated these concerns.
However, further research using naturalistic or observa-
tional techniques is needed to gain a better understanding
of cyclists’ engagement with technology. There is also a
need to understand the nuances of when cyclists engage
with technology, in which road environments, or under
what traffic conditions. Furthermore, because the TAEG
has seen limited applications to date, there is a need for
further validation of the questionnaire among representa-
tive populations.

In conclusion, this study provides insight into self-reported
secondary task engagement with technology among
Australian cyclists. Overall, self-reported engagement in sec-
ondary tasks was relatively low in this sample. However,
there is the potential for this to increase with technology
being increasingly integrated into the gig economy and
shared micromobility schemes. An important aspect of the
study was the inclusion of a measure for technology affinity
(TAEG). This highlighted the associations between positive
views and enthusiasm toward technology and the likelihood
of engaging with technology while cycling. This presents an
avenue for intervention, where the same device that provides
a source of distraction could be harnessed to improve
cyclist safety.
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