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Abstract

In the 21st century, smartphones have become an integral part of daily life. However, their use during commuting
raises significant safety concerns, particularly regarding passengers, a topic that remains underexplored. Individuals'
tendency to use smartphones can be explained through the Theory of Planned Behavior (TPB), as a person's inclination
towards performing a specific behavior can be clarified through the TPB. This study examines the tendency toward
smartphone use among passengers and pedestrians while commuting, using the TPB and its impact on their cautious
behavior on the road. In addition, the study also explores the influence of smartphone addiction on road safety. A
structural equation model incorporating all components of the Theory of Planned Behavior and smartphone addiction
was analyzed with a sample of 189 undergraduate university students. The findings indicate that prudent behavior
during commutes is positively influenced by the intention to use smartphones safely, whereas individuals
demonstrating smartphone addiction exhibit psychological deviations. The study provides a comprehensive
understanding of the psychological attributes influencing safe practices among smartphone users while commuting.
Additionally, the literature proposes practical strategies to promote the cautious use of smartphones and prevent
mishaps while walking or riding public transport.
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1 Introduction

Smartphones have become an essential part of life in the 21st century. They are tools that shape daily life by providing
strong connectivity, entertainment, navigation, productivity, and more. Especially among Gen Z and students,
smartphones are increasingly relied upon for peer connection, social media, calling, messaging, and other functions
(Nawaz et al., 2025). But the rising use of smartphones has led to growing concern about problematic smartphone use
(PSU) among the younger generation. (Candussi et al., 2023). Maladaptive smartphone use has raised concerns not
only about their mental health and anxiety, but also about distraction while driving, road crossing, and compromising
road safety (Campisi et al., 2022; kita & Luria, 2018). There is an urgent need for necessary intervention to reduce
risky smartphone use on the road.

According to a study led by the World Economic Forum, there are more mobile phone subscriptions (8.59B) than the
world population (7.95B) (Charted, 2023). In the past few decades, there has been a massive push in research on
smartphone safety issues on the road. Understanding the psychological influence that led people to engage in risky
behavior. While focus has been mostly on drivers, pedestrian safety issues have also caught attention. Fear of missing
out (FOMO), nomophobia, and mindfulness in using a smartphone while walking increase the chance of fatality in a
heterogeneous environment (Karami et al., 2025). Distracted pedestrians, encapsulated by visual or auditory
inattentiveness, are vulnerable to crashes (Schwebel et al., 2012). But past studies have neglected the safety concerns
of public transportation (PT) commuters. Safety concerns may arise from the maladaptive use of smartphones,
particularly due to ‘inattentional blindness’ (Hyman Jr et al., 2010). Furthermore, research has not examined
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smartphone usage among individuals who use both walking and PT for their daily commute. It is essential to address
this area to understand better smartphone use tendencies among pedestrians and public transit users together.

Addressing a significant research gap, this study employs the ‘Theory of Planned Behavior’ (TPB) (Ajzen, 1991)
to unravel the factors influencing intention to use a smartphone while riding or walking, and the subsequent behavioral
output. TPB assesses intention to perform an action, where the intention is influenced by attitude, subjective norm,
and perceived behavioral control. Thus, it’s of special use in understanding the psychological predictors driving
smartphone use while travelling (Jiang et al., 2017, 2019), and also for addressing the findings in the smartphone use
safety programs (Vo & Nguyen, 2025).

Therefore, an empirical model has been developed that incorporates the effects of attitude, subjective norm, and
perceived behavioral control on intention to use a smartphone cautiously, along with their impact on cautious behavior
levels among university students. Additionally, the model considers the effect of smartphone addiction levels on
cautious behavior. This empirical model has been tested using structural equation modelling (SEM). Findings from
the investigation will not only help policymakers identify the psychological factors that influence the safe use of
smartphones among young pedestrians and passengers but also provide practical insights for designing more effective
safety programs.

2 Theoretical Background and Hypotheses

Worldwide, road accidents constitute a primary source of injury and mortality, resulting in approximately a million
fatalities each year (Divyaprabha et al., 2018). Hence, road safety is a vital issue that involves various latent factors,
including road design, environmental conditions, and psychological factors. Micheale, 2017 addressed human error,
vehicle defect, and environmental factors, e.g., road geometry, lighting, etc., as the prime factors responsible for
reduced road safety. Human factors, the first level among causative factors of traffic accidents, include drivers’
inexperience, age, psychological state, drunkenness, and risky driving (Zeng et al., 2024). Distracted driving was
found to be three times fatal than focused driving (Karl et al., 2023) and contributes to a significant portion of crashes
(McEvoy et al., 2006). A study on distracted driving found self-control and mindfulness to be negatively related to
texting while driving (Ramos Salazar & Khandelwal, 2021). Nguyen-Phuoc et al., 2020 explored the problematic and
risky mobile phone use while riding. Problematic mobile phone use is related to unintentional accidents (Tao et al.,
2016) and could be a result of FOMO (Hudecek et al., 2023). Actually, the smartphone, a constant companion in
everyone’s daily life, could be a source of distraction on the road for both drivers and non-drivers. Studies showed
university students to be more engaged with their smartphones (Yuen Fook et al., 2021). For non-drivers, pedestrians'
smartphone distraction causes critical encounters & requires countermeasures for safety (Horberry et al., 2019). While
studies on road safety concerning smartphone use typically focus on the psychology of drivers and pedestrians to
analyze human error, the experiences of public transport passengers in this context have been largely neglected. In
addition to that, passengers’ risky practices on the road can reduce road safety (Stanojevic et al., 2018), demanding
attention in safety programs.

Wang et al., 2020 proposed a unified model based on the three established theories: TPB, the Health Belief Model
(HBM), and the awareness-interest-desire-action (AIDA) model, determining passengers’ safe behavior on the road.
Among these models, TPB (Ajzen, 1991) is a widely recognized psychological framework for predicting an
individual's likelihood of performing a particular action. This theory includes three determinants: attitude, subjective
norms, and perceived behavioral control (PBC). Attitude refers to an individual’s beliefs about something, subjective
norms assess the perception of engaging in activities that are influenced by the peers (Glanz et al.,2008), while PBC
indicates a person's ability to manage their own measures. These factors together explain an individual's intention to
perform a behavior, which ultimately predicts their actions. It is used to study people’s smartphone use habits on the
street and while using different modes (Ali et al., 2023). A study found that attitude and PBC positively impact
intention to use a cell phone while driving (Sullman et al., 2018). Furthermore, smartphone interruption also poses
risks to pedestrian safety (Gary et al., 2018). However, the extent of smartphone use among non-drivers on the street,
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especially passengers, remains unclear. Therefore, our study investigated the factors influencing the safe use of
smartphones on the road, leading to the hypothesis:

H1a: The intention to use smartphones safely on the road is positively influenced by a favorable attitude towards it.
H1b: Supportive subjective norms positively impact the intention to use smartphones safely during commuting.

Hlc: The intention to safely use smartphones while commuting is positively influenced by a positive perception of
behavioral control.

The intention to safely use a smartphone while walking or riding PT is validated by individuals' behavior:
H2: Cautious behavior on the road concerning smartphone use is positively influenced by one’s intention to do so.

While attitude, norms, and PBC can shape an individual's cautious behavior, on the other hand, smartphone addiction
can prevent them from doing so.
H3: Smartphone addiction negatively impacts cautious behavior concerning smartphone use while commuting.

The theoretical framework is presented in Figure 1:

Theory of Planned Behavior

e Attitude towards safe

smartphone use while Intention to perform safe

commuting g, smartphone use while Cautious Smartphone
* Subjective Norm "l commuting Behavior Addiction
e Perceived Behavioral

Control

Figure 1 Theoretical Framework

3 Methodology

3.1. Construct Measures

To measure ‘attitudes’, respondents (n=189) were given statements to evaluate their thoughts on smartphone use while
on the road and how they perceive its negative impacts (3 items, example: “I believe smartphone use while commuting
compromises peoples' cautiousness on road”). Statements regarding friends' and family's cell phone usage on the road
and their influence over a person were provided to rate to measure ‘subjective norms’ (4 items, example: “My F&Fs
behaviors encourage me to practice safe smartphone usage while travelling”). Furthermore, statements about how
much control an individual has over their smartphone use while walking or as a passenger are used to measure
‘perceived behavioral control’ (4 items, example: “l believe | can go around without using a smartphone”). The
constructs of TPB were measured with a five-point Likert scale (1=Strongly Disagree and 5=Strongly Agree).
Additionally, respondents were asked to rate their vigilant behavior while they are on the road under ‘cautious
behavior’ (7 items, example: “l stay cautious about criminal activities (i.e., pickpocketing, robbery, theft etc.)”).
Individuals' psychological state related to their smartphone use and the impact of their engagement with mobile phones
on their daily lives were described in various statements, and they were asked to rate these to quantify their
‘smartphone addiction’ (6 items, example: “I feel anxious if | haven't used my smartphone for a while”). Cautious
behavior and smartphone addiction were measured using a never-always format five-point Likert scale (1=Never and
5=Always).
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Figure 2 Structural Model

3.2. Empirical Model

Structural Equation Modelling was used to analyze the model presented in Figure 2. The empirical model was
estimated using Maximum Likelihood Estimation (MLE) with the ‘Lavaan’ package in RStudio. Four standard indices
were checked to assess the model’s fitness. The RMSEA was 0.059, indicating excellent model fit. The SRMR was

0.080; the CFI and TLI were 0.85 and 0.831, respectively, indicating acceptable fit.

4 Results and Discussion

Table 1 Results of Structural Equation Modelling

Hypotheses Estimates
Hila Attitude - Intention 1.000%**
H1b Subjective Norms — Intention 0.893**
Hlc Perceived Behavioral Control - Intention 0.820**
H2 Intention — Cautious Behavior 0.379%**
H3 Smartphone Addiction — Cautious Behavior -0.466**

Remarks: p-value<0.001 (***), p-value<0.005(**), p-value<0.01(*)
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Results from the SEM are presented in Table 1, Figure 2. Findings indicated that the intention to use a smartphone
safely while commuting was strongly influenced by all three indicators, thereby confirming Hla, H1b, and Hic.
Subsequently, the intention to use smartphones safely was positively associated with their behavioral outcome (H2).
Thus, individuals who demonstrated safe smartphone use while walking or riding a public transit had their cautious
behavior positively influenced by their belief in doing so, the positive influence of peers, and their perceived ability
to manage smartphone use on the go. On the other hand, addicted smartphone users reported risky practices.
Conversely, individuals who cautiously use smartphones while walking or riding were less likely to be addicted users
(H3).

5 Conclusion

This research, based on the TPB, examined factors influencing cautious smartphone use among pedestrians and public
transport (PT) commuters—an often-overlooked issue. Maladaptive smartphone use can lead to severe pedestrian
accidents and increased risks for PT passengers, who may miss their stops or become distracted, leaving them
vulnerable to theft. The study found that a strong intention to use smartphones safely promotes cautious behavior,
while smartphone addiction hampers it. Safety programs should focus on improving perceptions of smartphone use
during commutes, addressing the influences of social circles, and, most importantly, on the negative impacts of
maladaptive smartphone use. The study’s limitation involves a sample population limited to university students,
suggesting the need for future research involving a broader demographic. Despite this limitation, the findings provide
valuable insights into how to encourage safe smartphone use while commuting.
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