IRANIAN OCCUPATIONAL £\
I0HA
HEALTH ASSOCIATION  \

IJOH INTERNATIONAL JOURNAL OF OCCUPATIONAL HYGIENE
Copyright © 2022 by Iranian Occupational Health Association (IOHA)
2024 eISSN: 2008-5435

TEHRAN UNIVERSITY
OF
MEDICAL SCIENCES

=

ORIGINAL ARTICLE

Pre-Sleep Media Device Use and Psychomotor Vigilance
Performance

PEGAH SALIMI PORMEHR!, MAHNAZ SAREMI>", SOHEILA KHODAKARIM®, HOJAT RAHMANT*

! Healthcare Operations, Connect 2 Flexicare, Aylesbury, UK
2 Workplace Health Promotion Research Center, Schools of Public Health and Safety, Shahid Beheshti University of

Medical Sciences, Tehran, Iran.
 Department of Epidemiology, Shiraz University of medical Sciences, Shiraz, Iran.
* Health Care Management Department, School of Allied Medicine, Tehran University of Medical Sciences, Tehran, Iran.

Received 2024-10-15; Revised 2024-11-12; Accepted 2024-12-02

This paper is available on-line at Attp.//ijoh.tums.ac.ir

ABSTRACT

Background: Sleep is a biological requirement for human well-being and daily function, which can affect mental and
physical health. Using electronic devices can have a significant negative effect on the individual’s sleep. The current
study aimed to determine the impact of average minutes of pre-sleep media device use (MDU) on the psychomotor
vigilance task (PVT) as one of the measures of vigilance in a sample of Iranian nurses.

Methods: A cross-sectional study was conducted on 200 nurses from Tehran, Iran, who underwent PVT testing. The
association between PVT and the average minutes of pre-sleep MDU was evaluated using a multiple regression model
and the Spearman correlation coefficient.

Results: After adjusting for age as a confounder, the mean PVT score significantly increased with longer average
minutes of pre-sleep MDU (B = 0.85, p < 0.001). Notably, this increase was more substantial among nurses who used
media devices for less than 100 minutes (B = 1.53, p <0.001).

Conclusion: Our findings show that higher durations of pre-sleep MDU were associated with poorer PVT performance
among nurses who used media devices for less than 100 minutes and were younger than 35 years old. Thus, it is
essential to promote awareness among nurses about the average duration of pre-sleep MDU.

KEYWORDS: Media devices, Psychomotor vigilance performance, Nurse

INTRODUCTION and influences alertness, mood, and overall health based

Sleep is essential for human health, well-being, daily
functioning, and survival, significantly impacting both
mental and physical health [1]. This naturally occurring
state is characterized by reduced consciousness and
limited responsiveness to external stimuli and is
regulated by several processes, including circadian
rhythms [2]. Circadian rhythm refers to the body’s
internal 24-hour clock that regulates sleep-wake cycles
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on environmental cues such as light and darkness [3].
The psychomotor vigilance task (PVT), on the other
hand, is a neurobehavioral assessment tool commonly
used to objectively measure vigilance and sustained
attention deficits, particularly under conditions of
partial sleep loss, sleep restriction, or sleepiness [4].

A good night’s sleep—especially at the appropriate
time—can enhance energy levels, learning capabilities,
and memory during the day [5]. Given that sleep
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regulation is highly sensitive to environmental
and behavioral influences, the use of electronic
devices is particularly relevant, as these devices emit
blue light that can disrupt circadian rhythms and
suppress melatonin production [6]. With the rise of
technological advancements over the past decade,
electronic devices—such as smartphones, personal
computers, video game systems, laptops, tablets,
and televisions—have become integral to daily life
due to their accessibility and perceived benefits.
However, these devices can adversely affect physical
and psychological health, leading to issues such as
headaches, visual disturbances, chronic neck and back
pain, stress, anxiety, and sleep disruption [2].

In sleep research, the psychomotor vigilance task (PVT) has
emerged as one of the most widely used objective indicators
of vigilance and sustained attention deficits under a variety
of experimental conditions, including partial sleep loss,
chronic sleep restriction, napping, and sleepiness [7]. PVT
is highly sensitive to the effects of sleep loss, disruption,
and deprivation, enabling the collection of large volumes
of data within a relatively short time period [8]. Thus,
assessing PVT as a clinical diagnostic tool for evaluating
sleep performance may be pivotal.

One well-known factor contributing to sleep disruption
is shift work—a common reality for nurses due to the
necessity of 24-hour patient care. Studies indicate that
shift work is strongly associated with sleep disorders
among healthcare professionals, particularly nurses.
For instance, an extensive survey by Garbarino et al.
(2016) reported that over 44% of shift-working nurses
experience significant sleep disturbances, primarily
due to irregular sleep patterns and insufficient recovery
time between shifts [9].

The use of electronic devices before bedtime further
exacerbates sleep issues among nurses. Like many
others, nurses often rely on electronic devices to unwind
after demanding shifts; however, research indicates
that screen exposure prior to sleep—particularly the
blue light emitted by these devices—can delay sleep
onset and reduce sleep quality [6]. These effects are
especially concerning in the nursing profession, where
poor sleep quality has been linked to cognitive deficits
in sustained attention and memory—both essential
for accurate clinical decision-making. This was
underscored in a study by Weaver et al. (2018), which
reported that nurses experiencing sleep disturbances
were twice as likely to make medical errors as those
with adequate sleep [10].
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These findings underscore the importance of promoting
sleep health among nurses by encouraging practices
that limit electronic device usage before bedtime.
Addressing these issues may enhance cognitive
function and overall health, ultimately improving
both patient outcomes and job satisfaction for nurses.
The primary aim of the current study is to investigate
whether average pre-sleep media device usage
(MDU) affects psychomotor vigilance task (PVT)
performance among nurses. It is anticipated that the
findings will demonstrate a significant relationship
between increased pre-sleep MDU and poorer PVT
performance, reflecting decreased cognitive function
and vigilance. This study could offer valuable insights
into the negative impact of electronic device usage on
nurses’ sleep quality, which may, in turn, influence their
job performance and patient safety.

The potential implications of this research for nursing
practice include the development of targeted sleep
health interventions aimed at reducing electronic device
usage before bedtime. Such interventions may improve
sleep quality, reduce fatigue, and enhance cognitive
function among nurses—ultimately benefiting both
individual health and patient care outcomes.

MATERIALS AND METHODS

Data Collection

We retrospectively analyzed data from nurses
working at a hospital in Tehran, Iran. A total of 200
nurses underwent PVT examinations. The study
population consisted of nurses on the same work shift,
specifically selecting those who did not work night
shifts. The following inclusion criteria were defined
for participation: (i) no use of sedatives or hypnotics,
(i1) no diagnosed sleep disorders, (iii) no night shift
assignments, (iv) no caregiving responsibilities for
parents or other sick or elderly individuals at home,
and (v) no secondary employment. Nurses who did not
meet these criteria were excluded from the study:.
Sampling was performed using a convenience sampling
method. To determine the appropriate sample size, we
utilized Cochran’s formula:

n0 = pgz® + d?

Substituting the values into the formula:

(0.5) x (0-5) x (1.96)>
(0.10)2
(0.25) x (3.8416)
0.01

0.9604
0.01

Ty =

Ty =

= 96.04

g =
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Figure 1. A) The relation between PVT (ms) and average minutes of pre sleep MDU (note: blue color shows the linear model fitted
to the data and red color is the loess method); B) the relation between PVT (ms) and age (years) ; C) the correlation between PVT
and average minutes of pre sleep MDU by age group; D) The correlation between PVT and age. "p<0.05, **p<0.001, *p<0.001

where p=0.5 (estimated proportion), g=1-p, z=1.96
(z-value for a 95% confidence level), and d=0.10
(margin of error).

This calculation yielded a minimum sample size
estimate of approximately 96. Ultimately, the actual
sample size was 200, reducing the margin of error to
approximately 7%, which enhances the reliability of
our findings.

Instruments

In this cross-sectional study, data collection tools
included demographic variables such as age and the
PVT. The Sleep-2-Peak mobile app (i0S version) was
specifically used to measure PVT performance. This
app provides a user-friendly platform for administering

the PVT, which assesses reaction time in response to
visual stimuli. It enables real-time tracking of attention
and cognitive performance and has been validated for
use among various populations, including healthcare
professionals. The app’s validity has been confirmed
through rigorous testing, demonstrating its accuracy
in detecting fatigue-related changes in reaction times,
particularly during sleep deprivation [11, 12].

For the Persian version of the app, no separate validation
was conducted, as it was presented in a pictorial
format with no written content requiring translation or
modification. Therefore, the core functionality of the
app remained unchanged, and validation of the original
version was deemed sufficient.
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Table 1. The influence of average minutes of pre sleep MDU on PVT in unadjusted and adjusted linear regression model stratified
by Types 1 and 2

nadj Adj
Type Category Independent variable I; (95%[)} Ca;()ijusted pvalue 595% gjl;lswd p-value
Average minutes<100 Average minutes 1.50 (1.09, 1.90) <0.001 1.53 (1.10,1.96) <0.001
1 Average minutes>=100 Average minutes -0.09 (-0.74, 0.56) 0.774 -0.04 (-0.70,0.63) 0.910
Total Average minutes 0.86 (0.66, 1.05) <0.001 0.85 (0.66,1.05) <0.001
2 Total Average minutes >=100 vs. <100  88.88 (58.89, 118.86) <0.001 90.52 (60.30,120.73)  <0.001

Note: The predictors in types 1 and 2 are numeric and binary variables, respectively. In adjusted model, the effect of independent variable was
assessed after controlling for categorical age variable. CI confidence interval, PV'T psychomotor vigilance task

Statistical analysis

The Spearman’s rank correlation coefficient was used to
measure the relationship between numerical variables.
Both unadjusted and adjusted regression models were
employed to evaluate the impact of average pre-sleep
media device usage (MDU) on PVT performance using
two approaches. In Type 1, the effect of average pre-
sleep MDU was assessed in two categories: less than
100 minutes and more than 100 minutes. In Type 2, the
binary form of MDU (more than 100 minutes vs. less
than 100 minutes) was examined. Given that age may
be a confounding variable, analyses were stratified by
age group (<35 years, 25-44 years, and >45 years). A
p-value of less than 0.05 was considered statistically
significant. Additionally, 95% confidence intervals
(CIs) were calculated. All analyses were conducted
using R (version 4.2.0) and SPSS (version 16).

RESULTS

A total of 200 nurses were recruited for this study. The
correlation between PVT performance and average
minutes of pre-sleep media device usage (MDU)
was examined by age category (<35, 3544, and >45
years), as shown in Figure 1. PVT scores increased
with average pre-sleep MDU up to 100 minutes but
not beyond (Figure 1A). Figure 1B demonstrates that
the association between age and PVT varied across
different age categories. As illustrated in Figure 1C,
the highest Spearman correlation coefficient between
average pre-sleep MDU and PVT (r; = 0.60, p < 0.001)
was observed among nurses under 35 years of age.
In contrast, Figure 1D shows a significant negative
correlation between age and PVT among nurses aged
3544 years (r; =—-0.28, p < 0.05).

In Type 1, multiple regression analysis (adjusted
model) revealed that average pre-sleep media device
usage (MDU) among nurses who used media devices
for less than 100 minutes was a strong predictor of PVT
performance. The impact of average pre-sleep MDU
on PVT was statistically significant across the entire
dataset. Specifically, the mean PVT score increased
by 1.53 units for each additional minute of pre-sleep

MDU among nurses using media devices for less than
100 minutes. Similarly, when considering the full
sample, the mean PVT score increased by 0.85 units
per additional minute of pre-sleep MDU.

In Type 2, the binary comparison of MDU duration
revealed a significant impact on PVT performance (p
< 0.001). Nurses who used media devices for more
than 100 minutes had a mean PVT score that was 90.52
units higher than those who used them for less than
100 minutes. Notably, the results from unadjusted and
adjusted regression models were consistent across both
Type 1 and Type 2 analyses (Table 1).

DISCUSSION

To conclude, the present study contributes to the
literature by demonstrating an association between
pre-sleep MDU and psychomotor PVT performance.
According to our findings, the strongest correlation
between PVT and pre-sleep MDU was observed
among participants aged 35 years and younger. This
suggests that younger individuals who use media
devices at bedtime may be particularly susceptible to
sleep disturbances. One possible explanation is that
this age group tends to maintain higher activity levels
than older adults. Indeed, younger age may negatively
affect sleep quality, as individuals in this group are less
likely to adapt their activities to their energy levels.
Consequently, sleep may undergo macrostructural and
microstructural changes that impair PVT performance
[13].

These findings align with a recent epidemiological
study reporting that individuals under 30 years of
age experienced the highest frequency of sleep
problems when engaging with technology within an
hour before bedtime, indicating that technology use
may be a contributing factor to sleep disruption [14].
Additionally, Thomann et al. [8] concluded that age
significantly influences PVT outcomes in healthy
individuals. Therefore, the relationship between PVT
and pre-sleep MDU should be analyzed with age as a
potential confounder. However, in our study, age did
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not significantly confound the association between
PVT and average minutes of pre-sleep MDU.

Moreover, studies focusing on healthcare professionals
have shown that sleep deprivation impairs both
cognitive and motor functions, contributing to an
increased incidence of medical errors. For example,
a study on Sudanese healthcare workers reported
heightened sleep disturbances that adversely affected
performance in high-pressure environments such as
hospitals. These findings align with our results, where
nurses who used media devices for less than 100
minutes before sleep exhibited significant declines in
PVT performance [15].

Similarly, a review of the literature on sleep deprivation
among healthcare professionals found that reduced
sleep can impair clinical judgment and elevate error
risk, particularly among night shift workers [16]. Our
findings reinforce this trend, suggesting that even
relatively brief periods of pre-sleep media device use
may disrupt sleep to a degree that meaningfully impairs
cognitive performance. Previous research has shown
that even moderate sleep deprivation can produce
cognitive deficits comparable to those experienced
during night shift work [17].

Likewise, our modeling approach showed that the
average minutes of pre-sleep MDU significantly
increased the PVT score in all participants. Sadly,
these results show that this factor adversely affects
the quality of sleep and causes other adverse effects as
well. Therefore, raising the level of awareness about
using media devices is very essential.

This study has a number of strengths. It focused on
an important topic, showing how pre-sleep media
device use affects cognitive performance in healthcare
professionals. By specifically examining nurses under
35, the study targets a group that may be particularly
susceptible to sleep disturbances. The use of objective
measures, like the psychomotor vigilance task (PVT),
strengthens the findings. Additionally, the study’s
results align with existing research, making the
conclusions more credible.

However, there are also some limitations. The sample
size and context might limit how widely these findings
can be applied. Other factors, such as stress or
workload, weren’t fully considered and could influence
the results. Also, while the study shows a link between
media use and cognitive decline, it doesn’t prove
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causation, so further research is needed to confirm
whether media use directly leads to sleep disturbances
and performance issues. Lastly, the focus on short-term
effects means the long-term impact of media use on
sleep and work performance remains unclear.

CONCLUSION

In conclusion, our study demonstrated a significant
relationship between pre-sleep MDU and PVT
performance among nurses. The findings indicate that
younger nurses, particularly those aged 35 and under,
are more susceptible to the negative effects of pre-sleep
MDU on sleep quality and cognitive performance. This
age group showed the strongest correlation between
PVT and pre-sleep MDU, suggesting that they are at
a higher risk of sleep disturbances due to their media
device usage habits.

Our results align with existing literature, which
highlights the adverse impact of electronic media use
on sleep quality. The positive correlation between PVT
and average minutes of pre-sleep MDU, especially
under 100 minutes, underscores the importance of
moderating media device use before bedtime to improve
sleep quality and overall health. Given the potential
negative effects on sleep and cognitive performance, it
is crucial to raise awareness about the impact of pre-
sleep media device use. Interventions aimed at reducing
media device use before bedtime could be beneficial in
enhancing sleep health among nurses and other shift
workers.

Future research should focus on longitudinal studies
to examine the long-term effects of pre-sleep media
device use on sleep quality and PVT performance.
Additionally, culturally tailored interventions to reduce
pre-sleep media device use could be more effective in
mitigating its negative impact on sleep and cognitive
functions.
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