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Abstract

Introduction — Smartphones are now an integral part of
everyday life, and their wide use by employees has raised
concerns regarding workplace safety and productivity.
Issues like ‘nomophobia’ and ‘digital amnesia’ have been
marked as challenges, especially during the peak of COVID-
19 pandemic, which accelerated reliance on smartphones.
Aim - This study aims to assess the cognitive effects of
smartphone use on employees, particularly regarding atten-
tion, error rates, and potential occupational implications.
Methodology — Survey-based research was conducted
among employees (n = 71) of a Greek University. An experi-
mental design of Stroop tests was done to measure cognitive
performance and error rates. Respondents answered

* Corresponding author: Marianna-Foteini Dafni, Laboratory of
Health and Safety in Workplace, Department of Public and Community
Health, School of Public Health, University of West Attica, 11521, Athens,
Greece; Laboratory of Forensic Medicine and Toxicology, Department of
Medicine, Faculty of Health Sciences, Aristotle University of Thessaloniki,
Thessaloniki, Greece; Interinstitutional Postgraduate Program ‘Health
and Environmental Factors’, Department of Medicine, Faculty of Health
Sciences, Aristotle University of Thessaloniki, Thessaloniki, Greece,
e-mail: mardaf99@gmail.com

Konstantinos Ntelezos, Georgia Kyriakopoulou, Aspasia Maria
Tsamourgeli, Romina Sampanai, Anthoula Bistola: Laboratory of
Health and Safety in Workplace, Department of Public and Community
Health, School of Public Health, University of West Attica, 11521,
Athens, Greece

Georgia Lalou: Laboratory of Health and Safety in Workplace,
Department of Public and Community Health, School of Public Health,
University of West Attica, 11521, Athens, Greece; Postgraduate Program in
Global Health and Disaster Medicine, School of Medicine, National
Kapodistrian University of Athens, Athens, Greece

Dimitrios Delitzakis: Laboratory of Health and Safety in Workplace,
Department of Public and Community Health, School of Public Health,
University of West Attica, 11521, Athens, Greece; Department of Public
Health Policy, School of Public Health, University of West Attica,
Athens, Greece

ORCID: Marianna-Foteini Dafni 0000-0002-7166-1637; Dimitrios Delitzakis
0000-0003-0286-4462

questions such as work-related smartphone activities and
productivity implications. This survey was analyzed through
non-parametric statistical tests.

Outcomes — Results show that most of the participants
use their smartphones on a regular basis while they are
at work. Participants who used a smartphone immediately
before the test required longer completion times (median
2.68 min [IQR 2.30-3.10] vs 1.81 min [1.60-2.20]; difference
+0.87 min, 95% CI 0.52-1.23; p < 0.001) and committed more
errors (median 6.45 [5-8] vs 4.25 [3-6]; difference +2.2
errors, 95% CI 1.1-3.2; p = 0.002) compared to non-users.
Daily smartphone use was positively correlated with errors
(Spearman’s p = 0.34, 95% CI 0.12-0.52, p = 0.01). No strati-
fied or interaction analyses by age or gender reached sta-
tistical significance.

Conclusion — Immediate smartphone use is associated
with slower cognitive performance and increased errors.
These findings highlight the importance of promoting mod-
erate smartphone use and raising awareness to support
employee well-being and productivity.

Keywords: smartphones, occupational safety, nomophobia,
digital amnesia, cognitive performance

1 Introduction

Over the last years, with the rapid introduction of smart-
phones into daily life, especially in academic and work
contexts, the scientific interest in the occupational health
perspective has increased significantly. Smartphones, ori-
ginally conceived as communication devices, have become
multiservice tools — crucial for working at a distance, for
immediate communications, data management, and coor-
dinating tasks. However, with the increased frequency of
their use, there are concerns about their implications for
workplace safety, productivity, and mental health. The
COVID-19 pandemic hastened mobile and flexible working
tools; hence, a significant uptick in smartphone depen-
dency has been observed across professional sectors,
including academia. But a result of this reliance is complex
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problems: “nomophobia” (no mobile phone phobia) or fear
of being without a smartphone and “digital amnesia,”
wherein people become so dependent on smartphones to
recall information. Although nomophobia and digital
amnesia are relevant constructs in the literature on smart-
phone use, these variables were not directly measured in
the present study. There is also a case, according to studies
such as EU-OSHA and National Safety Council, where con-
stant connectivity and demands enabled by smartphones
have been associated with stress, anxiety, and other symp-
toms of burnout [1,2].

Recent research also identified a few adverse physical
health effects from excessive smartphone use, including
musculoskeletal problems, eye strain, and even the possi-
bility of “text neck” syndrome, since users often adopt poor
posture when using these small keyboard devices. The
National Safety Council reports that there is growing con-
cern about how new forms of digital technology are
affecting workplace safety, with a growing number of
workplace injuries related to smartphone distraction.
Furthermore, the blurring of work-life boundaries that
came with the post-pandemic trend to move towards
hybrid and remote models of work has affected general
well-being and increased the risk of workplace accidents
in non-traditional settings [3-5].

This research focuses specifically on the academic
environment, where smartphones are ubiquitous and
serve as tools for both learning and teaching [6]. The
goal is to evaluate how the academic community utilizes
smartphones and to understand the occupational risks
they may pose to both staff and students. Findings from
this study will offer insights into balancing the benefits of
smartphone technology with measures to mitigate poten-
tial occupational hazards.

2 Materials and methodology

A cross-sectional survey with a two-condition Stroop
experiment was conducted in this research. This study
uses an experimental research strategy, the Stroop Color-
Word Interference test, which is one of the most recog-
nized tools for assessing cognitive interference and reac-
tion times, to investigate the impact of smartphone use on
workplace errors and productivity. The participants from
the University of West Attica were subjected to two experi-
mental conditions: one involving no prior smartphone use
(at least 30 min of abstention), and another following
smartphone engagement. In the present research, two
standardized Stroop tests were employed: the Stroop
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Color-Word Interference Test adapted into Greek and a
custom-made Color-Words Stimuli Page designed for intro-
ducing conflict into the cognitive tasks of interest. The
main measured variables were time to complete each
test and the number of errors made, differentiated
between corrected and uncorrected ones. Structured ques-
tionnaires were administered to capture the pattern of
usage and benefits derived by staff within the institution
concerning smartphones.

The survey also collected data on the frequency of
smartphone use, the type of applications most accessed
for academic/work purposes, and symptoms of physical
discomfort or mental strain attributed to smartphone
use. Respondents were also asked to provide feedback on
workplace or institutional policies they believe would help
in regulating the use of smartphones and minimizing dis-
tractions at work.

The order of conditions was randomized and counter-
balanced across participants to minimize order and
diurnal effects. Adherence to the exposure protocol was
monitored and confirmed before testing. The study popu-
lation consisted of university employees from administra-
tive and technical services at the University of West Attica.
A total of 120 employees were invited via institutional
email and noticeboard announcements. Of these, 71 con-
sented and completed the study, yielding a response rate of
59%. Inclusion criteria were age >18 years and current
employment at the university. Data were assessed for nor-
mality using the Shapiro-Wilk test. As distributions were
non-normal, non-parametric analyses were applied.
Between-condition comparisons were conducted using
Mann-Whitney U-tests and paired analyses using
Wilcoxon signed-rank tests. Associations between daily
smartphone use and Stroop outcomes were examined
with Spearman’s rank correlation (p). Effect sizes were
reported as median differences with 95% confidence inter-
vals. No a priori sample size calculation was performed
due to the exploratory nature of the study. The modest
sample size is acknowledged as a limitation, and effect
estimates should be interpreted with caution.

This research design was chosen for its appropriate-
ness in expanding our understanding and providing spe-
cific insights into the occupational hazards of smartphones
in an academic environment. The approach also allowed
us to find patterns of risks in various demographics within
the academic setting that would lead to tailored recom-
mendations on how to safely use smartphones. Written
informed consent was obtained from the participants.
Data collection followed the strictest principles of confi-
dentiality and anonymity; participants were randomly
selected to ensure a representative sample and minimize
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Figure 1: Gender distribution of university staff participants.

selection bias. The results were analyzed with the help of
IBM SPSS Statistics 20 and Microsoft Excel to determine
whether the differences in performance between the two
conditions are statistically significant.

Informed consent: Informed consent was obtained from
all participants.

Ethical approval: The study involved anonymous surveys
and cognitive tasks of minimal risk. According to institu-
tional and national guidelines, such research is exempt
from formal IRB review.

3 Results

The study highlights how smartphone usage affects employees’
productivity and focus at the University of West Attica.
Smartphone users demonstrated longer completion times
and increased errors in concentration tasks, indicating reduced
efficiency. These findings emphasize the occupational risks
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Figure 2: Age distribution of university staff participants.
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associated with smartphone dependency, especially in relation
to job performance and well-being.

The survey sample consists of 71 employees of the
University of West Attica, of whom 54.9% were women
and 45.1% were men (Figure 1). Among the participants,
66.2% belonged to the age group of 38-58 years, while
25.33% were aged 18-38 years. Only 8.45% of the respon-
dents are over 58 years old (Figure 2).

The majority of interviewees (66.2%) held secretarial
and technical staff positions at the University. In contrast,
21.13% reported working in the accounting department,
and a small proportion (12.68%) were employed in the legal
department (Figure 3).

3.1 Main part

Demographic data were recorded from participants, who
subsequently undertook two observational tests: one
involving color stimuli and another combining color and
word stimuli. Additionally, information was collected on
whether the participants had used a smartphone bhefore
the tests, in order to examine the potential impact of smart-
phone usage on their concentration.

In the first Stroop test, employees who did not use
their smartphone completed the task in a median of
1.81 min (1.60-2.20) and made 4.25 errors [3—-6]. In contrast,
employees who used their smartphones required 2.68 min
[2.30-3.10] and made 6.45 errors [5-8]. Smartphone users
took on average +0.87 min (95% CI: 0.52-1.23) longer (p <
0.001) and made +2.2 more errors (95% CI: 1.1-3.2) com-
pared with non-users (p = 0.002).

In the second Stroop test, employees who did not use
their smartphone again performed better, completing the

Age
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Figure 3: Work sector distribution of university staff participants.

task in 1.81 min (1.60-2.20) with 4.25 errors [3-6], compared
to smartphone users who required 2.68 min (2.30-3.10)
with 6.45 errors [5-8]. Smartphone use was associated
with significantly poorer performance, with users
requiring +0.96 min (95% CI: 0.60-1.31) longer (p < 0.001)
and committing +2.5 more errors (95% CI: 1.4-3.6) (p
=0.002).

Across bhoth tasks, a positive association was ohserved
between daily smartphone use and Stroop errors. The cor-
relation was Spearman’s p = 0.34 (95% CI: 0.12-0.52), p =
0.01, indicating that greater self-reported daily smartphone
use was associated with higher error counts (Table 1).

Among employees who completed the tests within 2 to
3min, 60.6% had not used a smartphone before the test,
compared to 39.4% who had. Moreover, 84.6% of those who
required 3-4 min to complete one of the tests had used a
smartphone, while all employees (100%) who took more
than 4 min had also used their smartphone.

None of the employees who did not use a smartphone
made 9 or more errors, whereas 27.5% of those who used a
smartphone made 9 or more errors.

This study examines whether smartphone usage
during work is distracting to employees, focusing on both
errors and test completion time. A normality test revealed
that the sample did not follow a normal distribution (p-

21.13%
1

M secretariat of administration

M accounting department

M technical department

value = 0.00 < 0.05). Consequently, non-parametric

methods were used for analysis.

A positive correlation was identified between the two
primary variables, time and errors, with a statistically sig-
nificant p-value (0.000 < 0.05).

The study examined two research questions to deter-
mine whether smartphone use affects test completion time.
The questions were as follows:

(1) Isthere a difference in completion time for the first test
between employees who used a smartphone and those
who did not?

(2) Is there a difference in completion time for the second
test between employees who used a smartphone and
those who did not?

Non-parametric methods were employed to compare
mean completion times.

The results indicate a statistically significant difference
(a = 0.05) in completion time between smartphone users
and non-users. The null hypothesis was rejected through
non-parametric tests, confirming that smartphone usage
before the test significantly impacts completion time.

First Question: The null hypothesis was rejected (p =
0.021 < 0.05). Employees who used a smartphone required
0.86 additional minutes to complete the first test.

Table 1: Errors between smartphones and non-smartphones during the Stroop test

Condition N Completion time (min), Median [IQR] Errors, Median [IQR] Median difference (95% CI) p-Value
Smartphone use 35 2.68 [2.30-3.10] 6.45 [5-8] +0.87 min (0.52-1.23) <0.001
No smartphone use 36 1.81 [1.60-2.20] 4.25 [3-6] +2.2 errors (1.1-3.2) 0.002
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Second Question: The null hypothesis was also
rejected (p = 0.014 < 0.05). Smartphone users required
0.96 additional minutes to complete the second test com-
pared to those who did not use a smartphone.

The study further examined the impact of smartphone
usage on errors. For the first question regarding errors, the
p-value (0.021 < 0.05) indicated that smartphone users
made 2.2 more errors. Similarly, for the second question,
the p-value (0.014 < 0.05) revealed that smartphone users
made 2.5 more errors.

Statistical analysis confirms that employees who did
not use a smartphone during the first test had a lower
mean error rate (4.25) compared to those who used one
(6.45). A similar pattern was observed in the second test.
These findings highlight that smartphone usage detracts
from concentration and productivity, with potential nega-
tive implications for both efficiency and worker well-being.

4 Discussion

Smartphones are an integral part of daily life. In this study,
smartphone use immediately before cognitive testing was
associated with decreased Stroop performance, evidenced
by longer completion times and more errors, indicating a
huge impact on attention and cognitive efficiency. Also,
mental distress is particularly significant, especially in
younger individuals [7]. The integration of mobile phones
into daily routines has also given rise to the phenomenon
of “nomophobia,” defined as the fear of not having access
to one’s mobile phone or being unable to use it, according
to broader literature. This condition is linked to psycholo-
gical implications such as anxiety, higher levels of stress,
low self-esteem, loneliness, and depression [8-10].
Research shows that symptoms of depression and anxiety
are correlated with frequent smartphone use, such as
checking the device every 10 min. This overuse extends
beyond communication and social media to include
gaming, progressively leading to psychological and cogni-
tive degeneration. These effects are particularly pro-
nounced among students, whose health and well-being
are at risk, thereby impairing their academic performance
and efficiency. Interestingly, this phenomenon works in
both directions. Young adults with pre-existing mental
health issues are more likely to overuse or misuse smart-
phones, creating a vicious cycle that perpetuates the pro-
blem [8-10]. In addition to its psychological effects, nomo-
phobia is associated with physical symptoms such as
musculoskeletal problems caused by prolonged and inten-
sive mobile phone use [7]. However, these outcomes were
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not measured in this study. Therefore, statements
regarding these effects are included as contextual back-
ground rather than direct findings.

Problematic smartphone use often begins at an early
age, even during elementary education, hindering learning
capacity and academic achievement. Psychometric
screenings could help evaluate the risk of smartphone
addiction in students. At the same time, encouraging the
use of smartphone applications focused on health-pro-
moting activities can provide constructive alternatives.
Additional measures to reduce device overuse include dis-
abling notifications, activating silent mode during rest or
downtime, and minimizing connectivity when unneces-
sary [11]. Various studies suggest that excessive smart-
phone use may impact reproductive health: such as in
couples undergoing IVF, nutraceutical supplementations
and a gender-tailored, psychologically informed approach
may be beneficial [12].

Another critical issue related to smartphone overuse is
the prevalence of sleeping disorders, which are closely tied
to “digital amnesia.” This condition refers to the reduced
ability to retain and recall information due to poor sleep
quality. Sleep disorders often involve going to bed late,
reduced sleep duration, or difficulties in initiating sleep.
These disruptions affect both physical and mental health
by disturbing circadian rhythms, which can leave indivi-
duals more vulnerable to everyday challenges and
increase their likelihood of workplace accidents [13,14].
A study conducted in North Korea in 2017 explored the
link between smartphone addiction and accidents among
608 university students. Using the Smartphone Addiction
Performance Scale (National Foundation of Korea),
researchers found that higher levels of addiction or
improper smartphone use made students more susceptible
to injuries or accidents, whether on or off university pre-
mises [15].

The COVID-19 pandemic has amplified these issues,
with adults spending an average of four hours daily on
their smartphones [16]. During the prolonged lockdowns,
reliance on digital devices, especially smartphones, surged
dramatically. This period underscored the importance of
responsible smartphone use. However, the pandemic also
introduced new challenges, including physical inactivity,
sleep disorders, and FOMO (Fear Of Missing Out). These
implications persist, reshaping societal behaviors and
highlighting the need for balance in future technology
use [9-11].

Despite the benefits of this study, several constraints
must be acknowledged. Smartphone usage was not rando-
mized, allowing for possible confounding from elements
like workload, fatigue, burnout, and job position. The
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research took place at one institution with a small sample
of personnel, which restricts generalizability. Only
immediate cognitive performance was evaluated, without
any direct assessment of other (e.g., psychological) results,
which were mentioned in the discussion only as contextual
references. Future studies should explore randomized
crossover designs and multisite replication to overcome
these constraints.

5 Conclusion

Utilizing digital devices in the modern world is an inevi-
table activity and has proven to be a great tool in managing
daily life challenges. In this study, immediate pre-test
smartphone use was associated with longer Stroop comple-
tion time and higher error rates, indicating a measurable
cognitive impact. So, as a major public health issue, imple-
menting preventive measures should be a priority of the
public health agenda. Understanding how to leverage
mobile phones instead of misusing them against one’s
own good is the key to keeping the right balance between
two different worlds.

Empowering youth to adopt a healthier and more
balanced lifestyle through regular mobile “breaks” and
engagement in social activities is a fundamental pillar of
meaningful health promotion practices and public health
interventions, with the aim of reducing the mental health
disorders deriving from the addiction to mobile phone use.
Future research could evaluate the possible benefits of
structured policies, educational programs, and guidelines
regarding the proper use of smartphones in academic and
professional environments, with the aim of achieving well-
being and best productivity.
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