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Abstract
Introduction. Smartphones have become essential tools in daily life. Research has 
shown that some spatio-temporal parameters of  gait are affected when using smart-
phones. However, most of  the research has been conducted indoors, in controlled 
environments.

Objective. To study the impact of  smartphone use on gait spatio-temporal param-
eters and symmetry in young adults walking outdoors.

Method. Videos of  35 healthy young adults (14 women, aged 18–28 years) were 
recorded in an outdoor pathway under two walking conditions: habitual walking and 
walking while texting on a smartphone using both hands. The videos were analyzed 
to calculate spatio-temporal parameters and symmetry.

Results. The results showed that during walking while texting, participants walked 
at a lower speed (P < 0.0001), with a longer cycle time (P < 0.0001), step time (P < 
0.0001), and stance time (P < 0.0001) compared to habitual walking. However, the 
symmetry between lower limbs showed no differences for any of  the analyzed param-
eters (P > 0.05).

Conclusion. Smartphone use while walking affects gait spatio-temporal param-
eters, leading to reduced walking speed and adjusted temporal variables. However, 
gait symmetry between lower limbs is preserved. These changes might aim to en-
hance stability and balance, improving pedestrian safety under divided attention.
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Resumen 
Introducción. Los smartphones son esenciales en la vida diaria. Sin embargo, se 
ha reportado que algunos parámetros espacio-temporales de la marcha cambian 
cuando se utiliza un smartphone en espacios interiores y controlados.

Objetivo. Estudiar el impacto del smartphone sobre los parámetros espaciotemporales 
y simetría de la marcha en adultos jóvenes, caminando al aire libre.

Método. Videos de 35 adultos jóvenes sanos (14 mujeres, rango de edad de edad 
de 18 a 28 años) fueron registrados en un pasillo exterior bajo dos condiciones de 
marcha: caminata habitual y caminata escribiendo en un smartphone con ambas 
manos. Los videos fueron analizados para el cálculo de parámetros y simetría. 

Resultados. Los resultados mostraron que, durante la caminata con el uso del 
smartphone, los sujetos caminaron a una menor velocidad (P< 0.0001), con un mayor 
tiempo del ciclo (P< 0,0001), tiempo de paso (P< 0,0001) y tiempo de apoyo (P< 
0,0001), en comparación con la caminata habitual. Sin embargo, la simetría en los 
tiempos no mostró diferencias para ninguno de los parámetros analizados (P>0.05).

Conclusión. El uso de smartphone mientras se camina afecta los parámetros 
espacio-temporales de la marcha, adoptando una disminución de la velocidad de 
marcha y adecuando los tiempos consecuentemente, pero la marcha mantiene la 
simetría entre miembros inferiores. Es posible que estos cambios tengan el objetivo 
de aumentar la estabilidad y la capacidad de equilibrio y así mejorar la seguridad de 
las personas cuando caminan con atención dividida.

Palabras clave

Videografía; velocidad de marcha; tiempo de apoyo; tiempo de vuelo; tarea dual.

Introduction
Smartphones have become essential tools in daily life worldwide. According to the Pew 
Research Center, 90% of  adults and teenagers in the United States now own a smart-
phone [1]. However, their rapid proliferation has brought various challenges [2–4].

A significant concern is that smartphone use while walking can reduce concentra-
tion, divert attention, and impair memory [5,6], negatively affecting visual informa-
tion processing and motor control responses [7]. This decline in functionality while 
performing two tasks simultaneously may diminish the efficiency and safety of  walk-
ing. In fact, authors agree that human gait is not an automatic process, but rather one 
that requires executive function and attention [8]. Cognitive processes then play a 
crucial role in enabling a person to perform more than one task at a time. This often 
involves processing and responding to multiple stimuli simultaneously—a concept 
known as divided attention [9,10]. In particular, performing a cognitive task, such 
as reading or texting on a smartphone —while walking— is considered a dual task 
walking scenario [9–14]. In this context, attentional resources are divided, creating a 
competition between the efficiency on the smartphone task and gait function. Theo-
retical frameworks explaining this interference are based on the idea that attentional 
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resources are limited; therefore, when the two tasks are performed simultaneously, 
either walking or the co-occurring task may exhibit a decrease in performance [15].

Injuries caused by the use of  smartphones while walking have increased signifi-
cantly [11], suggesting that dividing attention between navigating public spaces and 
using a smartphone can compromise pedestrian safety. Research conducted at 20 
street intersections in Seattle, Washington —identified as high-risk areas for pedes-
trian accidents—, revealed that nearly 30% of  pedestrians use smartphones while 
crossing busy intersections, with 7% actively texting while crossing [16]. The authors 
also reported that texting while walking results in decreased situational awareness 
and increased risky behaviors while crossing intersections [16]. 

Walking involves a cyclical process that enables the body to maintain balance 
while moving forward [17,18]. A gait cycle is typically defined as the time interval 
between two successive contacts of  the same foot with the ground [17,18]. For each 
gait cycle, various temporal and spatial parameters such as stance time, swing time, and 
walking speed can be measured; these are referred to as spatio-temporal parameters 
(STP) [17,18]. Gait symmetry represents the degree of  synchronization in the motion 
of  the right and left limbs [19] and can be assessed using STP. For example, stance 
phase symmetry reflects the similarity in duration of  the stance phase between the 
right and left legs. Some spatio-temporal gait parameters, such as speed, stride length, 
and swing time, have shown a tendency to change under dual-task walking conditions 
[20,21]. In contrast, the effects of  dual-tasking on gait symmetry appear to depend on 
both the population and the nature of  the task. For example, a longitudinal study in 
older adults found that reduced gait symmetry during cognitive dual-task walking 
was associated with an increased risk of  future falls [22]. However, another study 
involving older adults with depression reported no significant changes in gait 
symmetry when participants performed a cognitive task (counting backwards) 
while walking [21]. These findings suggest that, although dual-tasking seems to 
influence spatio-temporal parameters, its effect on symmetry is more variable. It 
may depend on individual characteristics, health status, and the complexity of  
the secondary task. In particular, tasks that place greater demands on attentional 
resources may lead individuals to prioritize the cognitive task over walking efficiency, 
thereby influencing gait patterns [15]. If  present, the effect of  dual-tasking on gait 
symmetry may be explained by the limited attentional or motor resources available 
to manage both tasks simultaneously. Additionally, the impact on symmetry may 
occur indirectly—for example, through changes in walking speed, which itself  can 
influence symmetry between legs [23,24]. 

STP and lower limbs symmetry are often used to assess changes in gait patterns, 
for instance, after rehabilitation interventions [25–30]. Thus, they are appealing for 
evaluating the changes in gait patterns due to dual-task walking. 

In fact, several studies have focused on evaluating STP for the dual task of  walking 
while using a smartphone [6,7,31,32]. A recent literature review [31], found that 20 
out of  22 studies investigating gait STP, measured them for participants walking indoor. 
Only the remaining two studies measured a limited set of  parameters outdoor [32,33]. 

Krasovsky et al. [33] studied the effects of  age and environment (indoors vs. out-
doors) on gait while using a smartphone (texting). They evaluated 30 young par-
ticipants (aged 18–40 years) and 20 older participants (aged 60–80 years) walking in 
two settings: indoors (a quiet university corridor) and outdoors (a covered walkway). 
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During the walking task, participants were instructed to type short three-word sentences, such 
as “I ate pizza” or “It’s cold today.” Gait speed, cycle time, and stride length were measured 
under this dual-task condition. The results showed a significant decrease in walking speed in 
the older group compared to the younger group, primarily due to shorter stride lengths, but 
not shorter cycle time. Across all participants, the dual-task condition (texting while walking) 
resulted in reduced walking speed, shorter stride length, and longer cycle time compared to 
single-task walking. Additionally, an interaction effect was observed between environment 
and age for both gait speed and stride length: while younger participants walked faster and 
with longer strides outdoors compared to indoors while texting, older participants walked 
more slowly and took shorter strides outdoors than indoors.

In turn, with a similar objective Prupetkaew et al. [32] studied 12 young (mean age 22.7 
(1.8)) and 12 older (mean age 73.5 (5.6)) participants while walking indoors (in a quiet research 
lab) and outdoors (in a busy walkway outside the laboratory) and texting using a smartphone. 
The study also included other conditions, such as standing and holding the smartphone. Dur-
ing the walking trials, participants were asked to respond in writing to questions posed by the 
researchers, such as “What are your favorite books?” Gait speed, step time, step length, and 
cadence were measured during the dual-task condition. The results showed no significant ef-
fects of  the environment on any of  the gait parameters. However, walking while texting led to 
a decrease in walking speed, which was accompanied by increased step time, decreased step 
length, and reduced cadence compared to single-task walking. The study also reported differ-
ences in gait patterns between younger and older participants, highlighting the role of  age in 
dual-task walking performance.

Interestingly, while Krasovsky et al. [33] found that gait parameters varied between indoor 
and outdoor settings, Prupetkaew et al. [32] reported no such differences. Differences in data 
collection methodologies (including the co-occuring task, or the actual differences between 
outdoors and indoors environments and the distance travelled in one and the other) could 
account for the observed discrepancies in results. Since walking outdoors typically requires 
greater attentional resources than walking indoors, due to factors such as increased noise, the 
need to navigate around obstacles or other pedestrians, and potentially uneven terrain, it may 
represent a more cognitively demanding task. Indeed, previous studies have reported gait 
differences between outdoor and indoor dual-task walking (where the cognitive tasks did not 
involve smartphone use) [13,14].

While these STP may be responsive to changes in gait pattern, a complete set of  STP and 
their symmetry should be studied on participants walking outdoor to provide comprehensive 
information about the changes in gait cycle due to dual-task walking.

Then the objective of  this study was to evaluate the effect of  smartphone use on gait STP 
and their symmetry in young adults walking outdoors. Two hypotheses were evaluated in this 
study: a) Spatio-temporal parameters (STP) of  gait will change during the dual-task condition 
of  using a smartphone while walking, compared to the single-task condition in young adults 
walking outdoors; b) The symmetry of  STP will not be affected by the dual-task condition in 
these participants.

 The information obtained in this study could contribute to a better understanding of  the 
extent to which dual-tasking affects gait parameters. By highlighting how cognitive load influ-
ences walking patterns, these findings help clarify the challenges individuals may face when 
navigating environments while engaged in concurrent tasks. This knowledge, in turn, may 
support the development of  preventive measures or interventions aimed at improving safety 
in hazardous environments, where divided attention could increase the risk of  accidents.
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Methods
Participants

Young adults from the academic community at the School of  Engineering, Universidad Nacio-
nal de Entre Ríos (UNER), were invited to participate in this study. Inclusion criteria required 
participants to be between 18 and 30 years old and proficient in typing on a smartphone using 
both hands simultaneously. Exclusion criteria included visual, auditory, musculoskeletal, and/
or neurological impairments, as well as the consumption of  psychotropic substances within 
12 hours prior to the study. Participants were also required to wear comfortable clothing, ap-
propriate footwear, and glasses if  necessary.

Required sample size was calculated using the software G*Power (version 3.1.9), considering 
alpha = 0.05 and effect size = 0.8. The required minimum sample size was 25. The final sample 
included 35 participants aged 18 to 28 years (21 men and 14 women). The study was approved 
by the Ethics and Experimental Work Safety Committee of  the Scientific and Technological 
Research Center CONICET - Santa Fe, under the code CEYSTE-CES-01302/2024. Each 
participant received an informational brochure and signed an informed consent form if  they 
agreed to participate.

Data Collection and Analysis Protocol

A straight, level ground pathway commonly used for pedestrian transit between buildings in 
the School´s courtyard was selected for the study. The 1.25 m wide and 10 m long pathway 
had cemented floor, and included clearly marked start and finish lines for the single and dual-
task activities. The distance between the start and finish lines was 4 m long.

Participants were instructed to walk at a self-selected speed under two different conditions:

1. Habitual walking (HW): Participants walked the entire 10-meter corridor without using 
a smartphone (Figure 1).

Figure 1. Habitual walking (HW) performed by a participant along the 10-meter pathway.
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2. Texting While Walking (TWW): Participants walked normally up to the start line. Then, 
they typed at least six randomly generated numbers on a smartphone using both hands. 
If  participants failed to input six numbers before reaching the finish line, the walk was 
repeated (Figure 2). 

Figure 2. Participant texting on a smartphone with both hands while walking (TWW), typing at 
least six randomly generated numbers.

Each participant first performed the single task (HW condition) followed by the dual task 
(TWW condition).

The random number sequence was obtained from the website www.randomization.com 
and sent to participants via text message. This sequence ensured similar level of  difficulty for 
all participants [34].

To study the STP, a software developed at the Human Movement Research Laborato-
ry of  FI-UNER was used. This software, the Spatio-Temporal Parameter Acquisition Tool 
(HAPET), extracts STP from video recordings [35,36], using techniques previously validated 
[28,37–40].

For video recording, the recommendations outlined in the “Protocol for Acquiring Video-
graphic Records of  Gait Suitable for Calculating Spatio-Temporal Parameters Using HA-
PET” [35,41] were followed. The protocol specifies, among other considerations, that the 
participant’s entire body should be visible in the sagittal plane, and that sufficient illumination 
and adequate contrast between the lower limbs and the surroundings (floors and walls) must 
be ensured.

A Samsung Galaxy S21 FE smartphone camera (1920x1080 resolution, 60 FPS) was used 
for video recording. The camera was mounted on a stand approximately 70 cm above the 
ground and positioned 4 meters away from the pathway, aligned with its center.

https://web.archive.org/web/20250116010656/http://www.jerrydallal.com/random/randomize.htm
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Once the videos were recorded, they were processed using the HAPET software. This soft-
ware performs an automatic calculation of  STP based on the manual selection of  two gait 
events: the time of  the Initial Contact of  the foot with the floor and the time with the foot breaks 
contact with the floor or Foot-Off [28,37–40]. One of  the researchers made the selection of  the 
events manually.

For parameter calculations, the software uses definitions based on Whittle [17], which are 
temporally related to the different phases of  the gait cycle (see Figure 3).

Figure 3. Phases of the gait cycle from which spatio-temporal parameters (STP) are derived 
[17]. Cycle time is calculated as the time elapsed from Initial Contact to the following Initial 
Contact of the ipsilateral foot.  Stance time as the time elapsed from Initial Contact to Foot-Off.. 
Swing time as the time elapsed from Foot-Off to the following Initial Contact. And Step Time as 
the time elapsed from Initial Contact of one foot until Initial Contact of the contralateral foot.

The calculated parameters and their definitions are:

Cycle Time: it is the time elapsed from the Initial Contact of  the foot with the floor until 
the following Initial Contact of  the same foot.

Stance Time: represents the time elapsed from the Initial Contact of  the foot with the floor 
until the Foot-Off of  the same foot.

Swing Time: represents the time elapsed from the Foot-Off of  the foot with the floor until 
the Initial Contact of  the same foot.

Step Time: represents the time elapsed from the Initial Contact of  one foot with the floor 
until the Initial Contact of  the contralateral foot.

Walking speed: is the distance covered per unit time.

The Cycle Time, Stance Time, Swing Time and Step time were all calculated for the left 
and the right foot and initially expressed in ms. Stance and swing times were then normalized 
to the gait cycle time [42]. 
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Then symmetry values for Stance, Swing, Cycle and Step times were calculated as the per-
centage differences between the legs. To calculate these values, the software uses the equation 
proposed by Marinakis [43]:

100*
),max(
),min(..

PLPR
PLPRIS =

Where S.I. is the Symmetry Index, PR is the parameter for the right leg and PL is the pa-
rameter for the left leg.

For data analysis, STP values from three gait cycles for each participant were averaged. 
Then the parameter values for the 35 participants, for both conditions (HW and TWW) were 
averaged. Finally, for each condition (HW and TWW), mean values and standard deviations 
were obtained for the following parameters: Right Swing Time, Left Swing Time, Right 
Stance Time, Left Stance Time, Right Cycle Time, Left Cycle Time, Step Time Right-to-
Left, Step Time Left-to-Right, Stance Symmetry, Swing Symmetry, Cycle Symmetry, and 
Step Symmetry. 

The normality of  the dataset was evaluated using the Shapiro-Wilk test, which determined 
that the data were not normally distributed. Subsequently, a non-parametric paired-sample 
test, the Wilcoxon rank-sum test, was applied to evaluate differences between the habitual 
walking and smartphone walking conditions for each parameter. IBM SPSS v.25 software was 
used for the statistical analysis.

A summary of  the methodological procedure applied in this study is shown in Figure 4.

• Video recording of the participant walking under the Habitual 
Walking condition (single task walking)

• Video recording of the participant walking under the Texting 
While Walking condition (dual task walking)

Data acquisition

• Manually detect lnitial Contact and Foot Off for each video
• The software HAPET automatically calculates STP parameters

Video analysis using HAPET

• Average for each parameter and each condition was calculated
• Symmetry values were calculated and averaged for each condition
• Statistical analysis was applied to the data

Data analysis
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Results
Table 1 presents the mean and standard deviation values obtained for walking speed (ex-
pressed in m/s), swing and stance time (expressed in ms) during habitual walking and walking 
while using a smartphone. Figure 5 shows the mean values and standard deviations of  cycle 
time and step time for right and left legs. Figure 6 shows the mean values and standard devia-
tions of  swing and stance times (normalized to cycle time) for both legs. Figure 7 shows the 
mean values and standard deviations of  symmetry between limbs.

Figure 4. Flow diagram of the methodological procedure used in this study. 

• Video recording of the participant walking under the Habitual 
Walking condition (single task walking)

• Video recording of the participant walking under the Texting 
While Walking condition (dual task walking)

Data acquisition

• Manually detect lnitial Contact and Foot Off for each video
• The software HAPET automatically calculates STP parameters

Video analysis using HAPET

• Average for each parameter and each condition was calculated
• Symmetry values were calculated and averaged for each condition
• Statistical analysis was applied to the data

Data analysis

Table 1. Mean Values, Standard Deviations, and Statistical Results (P) for 
Spatiotemporal Parameters during Habitual walking and Texting while Walking.

STP Habitual walking Texting while Walking P

Walking Speed [m/s] 1.44 (0.18) 1.01 (0.16) < 0,001

Left Cycle Time [ms] 1048,7 (10.4) 1202,7 (23.8) < 0,001

Right Cycle Time [ms] 1049,8 (10.2) 1202,5 (24.6) < 0,001

Step Time Left-to-Right [ms] 520,3 (5.4) 596,1 (12.7) < 0,001

Step Time Right-to-Left [ms] 525,7 (5.1) 602,8 (12.2) < 0,001

Left Swing Time [ms] 388,7 (4.5) 418,5 (8.9) < 0,001

Right Swing Time [ms] 389,1 (3.5) 413,9 (10) 0,001

Left Stance Time [ms] 658,7 (9.4) 785,1 (16.6) < 0,001

Right Stance Time [ms] 665,8 (8.9) 791,3 (16.9) < 0,001

Note. Mean values (standard deviation) obtained for each evaluated spatiotemporal parameter 
under both walking conditions: habitual walking and texting while walking. Values are expressed in 
milliseconds [ms]. Statistical differences are expressed as P-values.
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Figure 6. Mean values of the STP: left swing time, right swing time, left stance time, and right 
stance time. The error bar represents one standard deviation. * indicates significant differences 
between the habitual walking (HW) and texting while walking (TWW) conditions.
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Figure 5. Mean values of the STP: left cycle time, right cycle time, step time left-to-right, step 
time right-to-left. The error bar represents one standard deviation. * indicates significant 
differences between the habitual walking (HW) and texting while walking (TWW) conditions.
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Results show statistically significant differences between the habitual walking and the tex-
ting while walking conditions for all STP analysed: walking speed, cycle time, step time, swing 
time and stance time. Moreover, these differences were consistent in both the normalized 
(expressed as a percentage of  cycle time) and non-normalized parameters. Since normaliza-
tion to the gait cycle diminishes the inter-subject variability due to physical characteristics 
of  participants [42], the analyses or normalized parameters more specifically highlights the 
differences between walking conditions. The results reveal a decrease in walking speed and 
an increase in cycle and step times when walking while texting. Additionally, stance time in-
creased and swing time decreased in the walking while texting condition.

The results for symmetry did not show statistically significant differences between condi-
tions for any of  the parameters analysed: cycle time, step time, stance time and swing time. 
Although there is a tendency for symmetry to be lower for the texting while walking condi-
tion, values are higher than 95% for both conditions.

Discussion
The results obtained in this outdoor study confirmed the first hypothesis presented: STP of  
gait changed during the dual-task condition of  using a smartphone while walking, compared 
to the single-task condition of  walking, in young adults walking outdoors. These results agree 
with previous studies conducted indoors in laboratory settings [7,9,11].

Also two studies evaluated a limited number of  STP both in laboratory settings and out-
doors, in areas commonly used by pedestrians [32,33]. Krasovsky et al. [33] studied the ef-
fect of  smartphone use (texting) and their results showed a decrease in walking speed and a 
consequent increase in cycle time during the dual-task when compared with the single task. 
In turn, Prupetkaew et al. [32] showed a decrease in walking speed, leading to an increase in 
step time and a decrease in step length and cadence. 

Figure 7. Symmetry values for stance, swing, step, and cycle between right and left lower limbs 
for both walking conditions (HW and TWW). The error bar indicates one standard deviation.
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In this study, a significant decrease in walking speed was observed when participants used a 
smartphone. As a consequence, cycle time and step time increased, meaning that participants 
took longer to complete each gait cycle and each step while covering the same distance. These 
results are consistent with studies conducted in similar populations (young adults) in indoor 
laboratories [6,44,45] as well as studies conducted outdoors [32,33,45]. 

Additionally, an increase in stance time and a decrease in swing time were observed for 
the dual task condition. This result may be a direct consequence of  the decrease in walking 
speed but thy could also indicate that participants adopted a more cautious gait pattern to 
reduce the risk of  trips and falls [46].  And this, in turn, may be due to inadequate or limited 
peripheral visual information for navigation, as attention is directed toward the smartphone 
rather than the surrounding environment [32]. 

It is also possible that the decrease in walking speed, which results in a greater stance time, 
is a compensatory mechanism to the reduction in functionality caused by performing two tasks 
simultaneously, and aims at increasing stability and balance [17]. Although this change in gait 
pattern may serve as a precautionary measure, previous research has shown that it may not be 
sufficient to ensure safety in daily activities such as pedestrian crossing [47,48]. In fact, stud-
ies have shown that when using smartphones, pedestrians decreased their crossing speed but 
simultaneously increased the risk of  accidents compared to those who do not use them [47,48].

An important finding of  this study, which has not been reported in previous publications, 
is that gait symmetry between groups, including cycle time symmetry, step symmetry, stance 
symmetry, and swing symmetry, remained unchanged between conditions. Although there is 
a tendency for symmetry to be lower for the texting while walking condition, values are higher 
than 95% for both, consistent with symmetry values found in the literature [49]. Given that 
participants were healthy young adults, with no neurological or musculoskeletal impairments, 
it is possible that any gait adaptations triggered by the dual task occurred symmetrically, i.e. 
affecting both limbs in a coordinated manner to preserve overall gait efficiency. These find-
ings suggest that, in this population, divided attention during smartphone use does not com-
promise spatio-temporal gait symmetry, thereby supporting our second hypothesis.

It is important to note that both the tool used in this study, the Gait Parameter Analy-
sis Tool (HAPET), and the protocol used to extract parameters from video recordings were 
suitable for the extraction of  parameters in outdoor settings. These tools make the research 
more representative of  real-world contexts. Furthermore, they offer the advantages of  being 
relatively accessible in terms of  cost and simplicity, compared to equipment used in gait labo-
ratories, and do not interfere with the participants’ movement.

The results of  this study indicate that smartphone use while walking has a significant im-
pact on spatio-temporal gait parameters but does not affect symmetry between lower limbs in 
young, healthy adults. The findings indicate changes in gait parameters that appear to reflect 
the adoption of  a more cautious walking strategy, likely aimed at maintaining stability while 
managing competing cognitive demands. However, in complex or hazardous environments 
—such as busy intersections— these adaptive changes may not be sufficient to prevent ac-
cidents [47,48]. Reduced gait speed or increased attentional load could delay reaction times 
or impair situational awareness. 

The information obtained in this study could contribute to a better understanding of  the 
extent to which dual-tasking affects gait parameters. By highlighting how cognitive load influ-
ences walking patterns, these findings help clarify the challenges individuals may face when 
navigating environments while engaged in concurrent tasks. This knowledge, in turn, may 
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support the development of  preventive measures or interventions aimed at improving safety 
in hazardous environments, where divided attention could increase the risk of  accidents. A 
possible application of  these findings is the development of  safety guidelines tailored for pe-
destrians. By considering how dual-tasking affects gait and attention, such guidelines could 
help reduce the risk of  accidents in environments where cognitive distractions are common 
and situational awareness is critical.

Future research should evaluate the impact of  the use of  smartphones on participants with 
reduced motor or cognitive function. 

Conclusion
To conclude, smartphone use while walking affects gait spatio-temporal parameters (STP) 
but not limb symmetry. Specifically, a decrease in walking speed was observed, along with 
an increase in cycle time, step time, and stance time. These changes may be aimed at en-
hancing stability and balance, thereby preserving the safety of  individuals walking under 
divided attention. Interestingly, symmetry was maintained across conditions, suggesting 
that healthy young adults may adapt their gait in a coordinated manner when faced with 
dual-task demands. Future research should investigate whether this symmetry is preserved 
in populations with reduced motor or cognitive function, where the capacity to adapt sym-
metrically may be compromised.
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