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Abstract. Mobile phone use has expanded beyond communication to activities
such as texting, browsing, and listening to music. While convenient, its use
among pedestrians raises safety concerns, particularly at signalized crossings in
urban areas. Distractions from mobile phones reduce situational awareness, de-
lay response times, and increase collision risks. In high-traffic cities like Kuala
Lumpur, understanding these distractions is crucial for improving pedestrian
safety. This study investigates mobile phone-related risky behaviours at signal-
ized intersections, focusing on ear-hold calls, holding the phone, texting, and us-
ing earphones or headphones. Observations were conducted over five days at a
busy intersection in Bukit Bintang, where data were recorded and analysed using
binary logistic regression. Findings indicate that holding a phone was the most
common distraction, with significant variations across gender, age, and race. Fe-
male pedestrians were more likely to hold their phones but less likely to engage
in ear-hold calls. Adults had the highest mobile phone usage while crossing,
whereas older pedestrians showed lower engagement in texting. Differences were
also observed among ethnic groups, with Chinese pedestrians more likely to use
ear-hold calls and Indian pedestrians having higher odds of texting. These behav-
iours highlight the risks of mobile phone distractions, particularly in urban envi-
ronments where pedestrian safety is a growing concern. Addressing these risks
requires targeted interventions, including public awareness campaigns, safety
policies, and urban design improvements. Enhancing pedestrian safety at cross-
ings through strategic measures can help reduce mobile phone-related distrac-
tions and minimize potential road traffic conflicts.

Keywords: Distractions, Mobile Phones, Pedestrians, Signalized Intersection,
Crossing.

1 Introduction

Walking behaviours in urban areas are influenced by environmental, social, and per-
sonal factors, shaping how individuals navigate their surroundings. Street connectivity,
access to public transport, and urban greenery play a significant role in walking habits.
Studies in Brisbane highlight how well-connected street networks and train stations
encourage pedestrian activity [1], while research in Hong Kong shows that street-level
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greenery contributes to longer walking durations [2]. Safety concerns further impact
pedestrian movement, as seen in Salt Lake City, where crime-related fears discourage
walking despite the availability of public parks [3]. Beyond its functional role, walking
fosters social interaction and strengthens the connection between individuals and the
urban environment [4]. Recognizing these factors allows urban planners to design walk-
able environments that promote public health and support sustainable urban mobility.

Pedestrian fatalities remain a major concern in road traffic crashes worldwide. Be-
tween 2010 and 2021, pedestrian deaths increased by 3%, reaching 274,000 and ac-
counting for 23% of all road fatalities [5]. In the United States, pedestrian deaths have
risen over the past decade, with a sharp increase during the pandemic, though a slight
decline was recorded in the first half of 2024 [6]. In Malaysia, pedestrians have the
third-highest fatality rate after motorcyclists and passenger car occupants [7]. Addition-
ally, over a 12-year period (2006-2017), an average of 542 pedestrian deaths occurred
annually, or about 45 per month. Despite ongoing safety concerns, efforts to reduce
pedestrian fatalities continue through infrastructure improvements and public aware-
ness initiatives. The latest data underscores the need for sustained and effective
measures to protect pedestrians as vulnerable road users.

Risky behaviours among pedestrians significantly contribute to road traffic crashes
and injuries. One common issue is the failure to follow traffic rules, where pedestrians
often disregard traffic signals and cross outside designated crossings, increasing their
risk of road traffic crashes [8]. Another major concern is the distraction caused by mo-
bile phones and other electronic devices, which divert pedestrians’ attention from their
surroundings and reduce their ability to respond to traffic hazards [9]. Additionally,
many pedestrians fail to check both directions before crossing the road, making it one
of the most frequently reported risky behaviours [10]. Social influence also plays a role,
particularly among young pedestrians, who often follow the crowd when crossing
roads, even if it means ignoring traffic rules [11]. These behaviours highlight the need
for targeted safety interventions to reduce pedestrian risks and improve road safety.

Risky pedestrian behaviours linked to mobile phone use stem from several factors,
including reduced situational awareness, attentional distraction, and impaired motor
performance. Texting while walking is particularly hazardous, as it leads to higher rates
of “near misses” and a failure to check both directions before crossing, increasing the
risk of accidents compared to other activities such as listening to music or talking on
the phone [12][13]. Environmental factors further amplify these risks. Pedestrians using
smartphones in high-traffic areas tend to walk faster and take fewer steps, which height-
ens crash risks due to real-world hazards like moving vehicles and background noise
[14]. Psychological factors also play a role, as low risk perception and the fear of miss-
ing out (FoMO) contribute to distracted behaviours, leading individuals to underesti-
mate the severity of potential consequences [15]. These findings highlight the signifi-
cant impact of mobile phone use on pedestrian safety across various settings, empha-
sizing the need for targeted interventions to mitigate these risks.

This study examines mobile phone-related behavioural risks among pedestrians at
signalized intersections in Kuala Lumpur, Malaysia. It focuses on four specific risky
behaviours: making calls while holding the phone to the ear (ear-hold call), holding the
phone without active use (holding the phone), texting (texting), and using earphones or
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headphones (use earphone/headphone). This study also examines the demographic and
temporal factors influencing the occurrence of these behaviours. Given the risks in-
volved and the continuous advancement of mobile phone technologies, understanding
the factors contributing to these behaviours in urban settings is essential. The findings
could inform the development of safety programs aimed at improving pedestrian safety
in Malaysia.

2 Methodology

2.1  Study Setting

This study investigates mobile phone-related distractions among pedestrians crossing
streets at signalized intersections in Kuala Lumpur. Kuala Lumpur was selected due to
its high pedestrian volume and status as Malaysia’s capital. The city also has well-de-
veloped public transportation facilities, including LRT and MRT services, which re-
quire passengers to walk as part of their first and last-mile journeys. According to
PRASARANA [16], the company operating most public transport in Kuala Lumpur,
the total ridership in 2025 was approximately 32,696,593. Additionally, the city's high
traffic volume is attributed to its role as a key business and leisure hub. Kuala Lumpur
has a population of approximately 2.02 million within an area of 243 km? [17].

The study focuses on a signalized intersection in Bukit Bintang, a location with a
high pedestrian volume. The selection criteria for the study site included a significant
number of pedestrians crossing the intersection and the presence of inconspicuous lo-
cations where the research team could observe pedestrian behaviours without interfer-
ence.

Observations were conducted by two trained enumerators during both peak and non-
peak hours. Peak hours were defined as 8:00 a.m. to 10:00 a.m. in the morning and 4:00
p-m. to 5:00 p.m. in the evening, while non-peak hours were from 9:00 a.m. to 10:00
a.m. and 3:00 p.m. to 4:00 p.m. To examine differences between weekdays and week-
ends, data collection took place over five days, covering Monday, Wednesday, and Fri-
day for weekdays, and Saturday and Sunday for weekends.

Pedestrians were observed as they approached and crossed the signalized intersec-
tion, with details recorded on mobile phone use, including activities such as chatting,
text messaging, holding the phone, or listening to music, along with demographic and
temporal factors. Demographic factors included gender, age, race, and commute status,
while temporal factors covered time of day and day of the week. It should be noted that
age classification was based on the enumerators' evaluation and categorized into three
groups: young (0—17 years), adults (18-60 years), and older individuals (>60 years).
Commute status was determined based on the pedestrians' attire.

2.2 Data Analysis

This study developed four binary logistic regression models to examine mobile phone-
related distractions among pedestrians, specifically ear-hold calls, holding the phone,
texting, and the use of earphones or headphones. The models included six explanatory
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variables: gender, age range, race, employment status, time of day, and day of the week.
Binary logistic regression was selected for its capacity to simultaneously assess multi-
ple predictors while estimating the probability of a binary outcome—whether or not a
pedestrian engaged in mobile phone-related risky behaviour while crossing. The lo-
gistic function transforms the outcome into a probability value between 0 and 1, making
it suitable for classification tasks involving two possible outcomes. This modelling ap-
proach also supports fair comparisons across varying observation periods, as it esti-
mates the likelihood of risky behaviour rather than relying on raw counts. It remains
appropriate even when exposure durations differ, such as between peak and non-peak
periods, provided the predictors are correctly specified [18].

Model fit was evaluated using the coefficient of determination, specifically Cox and
Snell’s R? and Nagelkerke’s R?, as the traditional R? statistic is not suitable for logistic
regression. Nagelkerke’s R? serves as a scaled version of Cox and Snell’s R? providing
a more interpretable measure since Cox and Snell’s R? does not attain a maximum value
of 1, even in a perfectly specified model.

3 Results

3.1  Descriptive Statistics

A total of 3,439 pedestrians were observed during a five-day field survey at the sig-
nalized crossing in Bukit Bintang, Kuala Lumpur. Of these, 1,779 (51.7%) were male,
and 1,660 (48.3%) were female. Among male pedestrians, 384 (21.6%) engaged in
handheld calls, 863 (48.5%) held their phones, 318 (17.9%) were texting, and 214
(12.0%) used earphones or headphones. In comparison, among female pedestrians, 296
(17.8%) engaged in handheld calls, 880 (53.0%) held their phones, 303 (18.3%) were
texting, and 181 (10.9%) used earphones or headphones during the observation period.
During peak hours, the most common distraction among pedestrians was holding a
phone, with 850 individuals (48.9%) observed engaging in this behaviour. This was
followed by 345 (19.8%) using handheld calls, 315 (18.1%) texting, and 229 (13.2%)
using earphones or headphones. Similarly, during non-peak hours, holding a phone re-
mained the most frequent distraction, with 893 pedestrians (52.5%) observed, followed
by 335 (19.7%) using handheld calls, 306 (18.0%) texting, and 166 (9.8%) using ear-
phones or headphones.

Focusing on the day of the week (Monday, Wednesday, and Friday), 308 pedestrians
(19.3%) were observed using handheld calls during weekends (Saturday and Sunday),
833 (52.1%) were holding their phones, 285 (17.8%) were texting, and 174 (10.9%)
were using earphones or headphones. On weekdays, 372 pedestrians (20.2%) were ob-
served using handheld calls, 910 (49.5%) were holding their phones, 336 (18.3%) were
texting, and 221 (12.0%) were using earphones or headphones.
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The observations also categorized pedestrians by age groups: young, adult, and older
individuals. Among young pedestrians, 14 (31.8%) were observed using handheld calls,
holding phones, or texting, while only 2 (4.5%) used earphones or headphones. Adults
were the most frequent users of mobile phones while crossing, with 634 (19.3%) using
handheld calls, 1,674 (51.1%) holding phones, 591 (18.0%) texting, and 378 (11.5%)
using earphones or headphones. Among older pedestrians, 32 (27.1%) used handheld
calls, 55 (46.6%) held phones, 16 (13.6%) texted, and 15 (12.7%) used earphones or
headphones.

The observations also categorized pedestrians by ethnicity, including Malays, Chi-
nese, and Indians. Among Malay pedestrians, 340 (18.8%) used handheld calls, 972
(53.7%) held their phones, 311 (17.2%) texted, and 188 (10.4%) used earphones or
headphones. Among Chinese pedestrians, 249 (22.5%) used handheld calls, 539
(48.7%) held their phones, 184 (16.6%) texted, and 134 (12.1%) used earphones or
headphones. Among Indian pedestrians, 91 (17.4%) used handheld calls, 232 (44.4%)
held their phones, 126 (24.1%) texted, and 73 (14.0%) used earphones or headphones.

This study also observed whether pedestrians were commuting for work or not.
Among those traveling to work, 297 (19.7%) engaged in ear-hold calls, 755 (50.1%)
held their phones, 280 (18.6%) texted, and 175 (11.6%) used earphones or headphones.
For those not commuting to work, 383 (19.8%) made handheld calls, 988 (51.1%) car-
ried their phones, 341 (17.7%) sent messages, and 220 (11.4%) listened through ear-
phones or headphones.

3.2 Logistic Regressions

Table 2 presents the results of the binary logistic regression models for the four types
of mobile phone-related risky behaviours observed among pedestrians. These behav-
iours include engaging in ear-hold calls, holding a phone, texting, and using earphones
or headphones while crossing at a signalized intersection. Each model examines the
influence of multiple explanatory variables, such as gender, age, race, employment sta-
tus, time of day, and day of the week, on the likelihood of engaging in these distractions.
The next section provides a detailed interpretation of the findings, discussing the sig-
nificance and impact of each variable within the individual models.

Ear-hold Call. The logistic regression model predicting ear-hold call usage was statis-
tically significant, ¥*(8) = 22.818, p < 0.04. The model explained 0.7% of the variance
based on Cox & Snell R? and 1.0% based on Nagelkerke R%. Gender and race were
significant predictors of ear-hold call usage. Female pedestrians were 19% less likely
to engage in this behaviour than males (OR: 0.806, p < 0.05, 95% CI: 0.680-0.956).
Chinese pedestrians had 1.23 times higher odds of using ear-hold calls compared to
Malays (OR: 1.228, p <0.05, 95% CI: 1.018-1.004).
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Holding the Phones. The logistic regression model predicting phone holding during
crossing was statistically significant, y*(8) =38.707, p < .001 (Cox & Snell R? =1.1%,
Nagelkerke R?=1.5%). Increased odds of phone holding were observed among female
pedestrians (OR: 1.173, p < 0.05, 95% CI: 1.025-1.343), adults (OR: 2.421, p < 0.05,
95% CI: 1.270-4.613), and those crossing during non-peak hours (OR: 1.170, p <0.05,
95% CI: 1.022-1.339). Conversely, lower odds were found among Chinese (OR: 0.828,
p <0.05, 95% CI: 0.711-0.964) and Indian pedestrians (OR: 0.686, p <0.001, 95% CI:
0.563-0.835).

Texting. The logistic regression model predicting texting while crossing was statisti-
cally significant, ¥%(8) = 22.473, p < .04, explaining 0.7% of the variance based on Cox
& Snell R? and 1.1% based on Nagelkerke R2. Indian pedestrians had 1.56 times higher
odds of texting compared to Malays (OR: 1.558, p < 0.001, 95% CI: 1.231-1.972).
Adults were 57% less likely to text while crossing (OR: 0.430, p <0.05, 95% CI: 0.224—
0.823), while elderly pedestrians had 68% lower odds compared to children (OR: 0.316,
p <0.05, 95% CI: 0.137-0.728).

Use Earphones/Headphones. The logistic regression model predicting ear-
phone/headphone use explained 0.6% of the variance based on 0.6 % for Cox & Snell
R? and 1.2% based on Nagelkerke R?. Indian pedestrians had higher odds of using ear-
phones/headphones while crossing (OR: 1.377, p < 0.05, 95% CI: 1.029-1.842). Non-
peak hours were associated with lower odds of earphone/headphone use (OR: 0.718, p
< 0.05, 95% CI: 0.580-0.889).

4 Discussion

Advancements in mobile phone technology have expanded its applications beyond tra-
ditional voice calls to include activities such as watching movies, texting, wayfinding,
and browsing social media. The ability to download and install various applications has
made mobile phones increasingly attractive and widely used across different demo-
graphic groups, including children, adults, and older individuals, as well as both men
and women.

This study examines the prevalence and determinants of mobile phone-related risky
behaviours—ear-hold calls, holding the phone, texting, and using earphones or head-
phones—among pedestrians while crossing the road. The analysis explores associations
with demographic and temporal factors, including gender, age, race, commute status,
time of day, and day of the week. These behaviours may contribute to crash risk and
influence injury severity. Although pedestrians at signalized crossings generally adhere
to traffic signals, incidents still occur where motorists run red lights and collide with
pedestrians, highlighting the potential dangers of mobile phone distractions while
crossing.
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Gender influences mobile phone use among pedestrians, shaping how distractions
impact crossing behaviour. Female pedestrians are more likely to hold their phones
while crossing the road but are less likely than males to engage in ear-held phone calls.
This aligns with findings that females exhibit more “smombie” behaviour—walking
while holding their phones—compared to males [19]. In contrast, males are more likely
to engage in ear-held phone calls while crossing, reflecting different patterns of phone
interaction [20][21]. These behavioural differences suggest that while both genders face
distraction-related risks, their modes of distraction differ, potentially influencing their
reaction times and situational awareness at signalized crossings.

Time of observation also plays a role in mobile phone use patterns. During non-peak
hours, pedestrians are more likely to hold their phones but less likely to use earphones
or engage in phone calls. Observational studies indicate that phone use increases during
longer waiting times at intersections, particularly for texting or browsing rather than
making calls [22]. While earphone use is more common among certain groups, such as
high school students, it is generally less prevalent during non-peak hours compared to
peak periods when pedestrian density is higher [23]. However, even when earphone use
is lower, the risk remains significant, as pedestrians become less aware of auditory cues
like approaching vehicles and traffic signals, increasing their vulnerability to road traf-
fic crashes [24].

Age-related differences also shape pedestrian mobile phone use. Adult pedestrians
are more likely to hold their phones but are less inclined to text while crossing. Older
pedestrians are even less likely to engage in texting, which may be due to lower famil-
iarity with texting or a heightened awareness of crossing risks. Research indicates that
texting significantly impairs pedestrian safety by reducing attention to traffic and in-
creasing the likelihood of traffic crashes, with younger individuals displaying this be-
haviour more frequently than older adults [25][26]. Older pedestrians who do text while
walking exhibit slower gait speeds, often falling below the minimum pace required for
safe road crossing, possibly as a compensatory strategy to minimize risk [25]. Con-
versely, younger adults are more prone to multitasking distractions, such as texting or
web browsing, which negatively affect their crossing behaviour and increase collision
risks [26]. Given that older adults experience greater motor-cognitive interference
while texting, leading to more collisions and reduced message accuracy, they may be
at an even higher risk if they engage in distracted walking [27]. These findings highlight
the importance of age-specific interventions to reduce pedestrian risks at crossings.

Race appears to influence mobile phone use among pedestrians, affecting how dis-
tractions impact crossing behaviour. Chinese pedestrians are more likely to engage in
ear-held phone calls but less likely to hold their phones while walking. However, this
finding presents some contradictions, as smartphone lanes introduced in China suggest
that holding and using phones while walking is still a widespread issue [28]. Con-
versely, Indian pedestrians in Malaysia are less likely to hold their phones but more
inclined to text while crossing. This aligns with studies from India, where texting while
walking is a significant safety concern, as it increases crossing times and contributes to
unsafe behaviours like ignoring traffic signals [29]. However, situational factors such
as traffic density and urban design may also influence distraction levels, suggesting that
behaviour varies across different environments rather than being purely race-dependent
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[30]. These findings emphasize the need for context-sensitive safety measures that ac-
count for behavioural variations in pedestrian distraction patterns.

While differences in gender, time, age, and race shape pedestrian mobile phone use,
the underlying safety risk remains universal. Whether through texting, browsing, or
phone calls, distracted walking at signalized crossings compromises pedestrian safety
by reducing attention, delaying reactions, and increasing the likelihood of collisions.
Addressing these risks requires a multifaceted approach, including awareness cam-
paigns, infrastructure improvements, and potential regulatory measures such as pedes-
trian phone-free zones at crossings. Future research should explore real-time interven-
tions and behavioural incentives to reduce mobile phone distractions and enhance pe-
destrian safety.

5 Conclusion

This study investigates mobile phone-related risky behaviours among pedestrians at
signalized crossings, focusing on ear-hold calls, holding the phone, texting, and using
earphones or headphones. The objective was to examine the prevalence of these behav-
iours and identify their associations with demographic factors (gender, age, race, and
commute status) and temporal factors (time of day and day of the week). Observations
conducted over five days at a busy intersection in Bukit Bintang revealed that holding
a phone was the most frequent distraction, followed by handheld calls, texting, and
earphone use. Gender played a role, with female pedestrians more likely to hold their
phones but less likely to use ear-hold calls, while males exhibited the opposite trend.
Adults were the most frequent mobile phone users while crossing, whereas older pe-
destrians showed lower engagement in texting. Ethnic differences were also observed,
with Chinese pedestrians more likely to use ear-hold calls and Indian pedestrians hav-
ing higher odds of texting. Additionally, distractions varied based on time of day, with
more pedestrians engaging in phone use during non-peak hours. These findings high-
light the risks posed by mobile phone distractions, which can impair situational aware-
ness and increase pedestrian vulnerability to road traffic crashes. Although signalized
crossings are intended to improve pedestrian safety, the presence of distractions com-
promises their effectiveness, particularly in high-traffic urban environments. To ad-
dress these risks, targeted interventions are essential. In Malaysia, road safety cam-
paigns have largely focused on motor-vehicle users, especially motorcyclists. However,
based on the findings of this study, awareness initiatives should also include pedestri-
ans, specifically addressing the dangers of mobile phone use while crossing. The World
Health Organization recommends the use of mass media campaigns to inform the pub-
lic about pedestrian-related legislation, risk factors, collision impacts, and preventive
measures [31]. Awareness programs should incorporate targeted education for high-
risk demographic groups and can be implemented by local authorities or employers.
Additional safety messages and visual cues at crossing points could help alert pedestri-
ans to the dangers of distracted walking. The National Association of City Transporta-
tion Officials (NACTO) highlights that well-designed crosswalk can influence pedes-
trian decision-making and promote safer crossing behaviour [32]. With technological
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advancements, authorities should also consider introducing mobile phone-free zones
near high-risk intersections. Nevertheless, findings from Australia suggest that no sin-
gle intervention is sufficient to reduce mobile phone-related distractions; instead, a
comprehensive approach that includes infrastructure design, public education, regula-
tion, and shared responsibility is necessary [33]. Future research should explore real-
time interventions and behavioural incentives to reduce mobile phone distractions.
Strengthening pedestrian safety measures in high-risk areas will be crucial in mitigating
potential hazards and ensuring safer urban mobility.
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