
Proceeding	of	ICIHCS	2025	Symposium:	The	Dialogue	Between	Tradition	and	Innovation	in	Language	Learning
DOI:	10.54254/2753-7064/2025.HT30275

©	2025	The	Authors.	This	is	an	open	access	article	distributed	under	the	terms	of	the	Creative	Commons	Attribution	License	4.0
(https://creativecommons.org/licenses/by/4.0/).

124

Life Manipulating Device: The Association Between
Smartphone Usage Duration and Stress, Sleep, and Outdoor

Activity

Qingyang Zhou1*, Xiaolong Wang2, Jianyu Zhou3

1HD Shanghai School, Shanghai, China
2Tianjin University of Technology, Tianjin, China

3Shenzhen College of International Education, Shenzhen, China
*Corresponding Author. Email: czhou623@outlook.com

Abstract. This study examines the effects of recreational screen time on sleep quality and
perceived stress levels. The duration of mobile phone use was defined as a key predictor
variable to more accurately and systematically assess its association with a range of critical
health outcomes. Using a mixed-methods approach that combines self-reported survey
measures and objective passive detection data, the researchers identified statistically
significant and meaningful correlations between this prolonged exposure to the screen and
several adverse health indicators. Specifically, increased screen time was robustly and
strongly associated with significantly elevated stress and further accompanied by impaired
stress regulation, thus leading to reduced outdoor activity time exhibited a greater individual
variability across participants. Overall, the findings suggest that excessive recreational
screen exposure may disrupt healthy daily behavioral routines, reduce crucial opportunities
for physical engagement, and contribute to cumulative psychological strain, underscoring
the critical importance of balanced digital usage for individuals' overall well-being.
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1. I. introduction

The fact that chronic diseases that more people are having, such as insomnia, lumber diseases, and
cervical spine problems, are partially due to the overuse of smartphones is ignored [1]. Studies have
shown that the extensive use of smartphones could alter circadian rhythms due to blue light
exposure, leading to insomnia and reduced sleep quality [2]. In addition, constant use of social
media could lead to increased stress and anxiety as people feel pressured to stay connected to the
data while continually responding to texts. Since monitoring signals from the galvanic skin response
sensor (GSR) and the photoplethysmogram (PPG) is a strong indication of health status, the goal of
the study is to collect their data and estimate other values, which enable further studies on the
association between smartphone usage duration and stress levels, sleep quality, and outdoor activity
time.
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Figure 1. Components of devices

Figure 2. Screen time limits setting

2. Methods

In the study, using Self-Experiment, each of the participants has tested how the values measured on
themselves change with the usage time of the smartphone. The devices used were PPG and GSR
sensors, and phone apps.

To be more specific, with the sensors, the heart rate and GSR values of each participant are
collected at different times of the day (morning, noon, afternoon, and evening) and the values were
averaged to create a bar graph at the end of the experiment (Fig.1).

Physiological signals such as Photoplethysmogram (PPG) and Galvanic Skin Response (GSR)
are widely used in biomedical and psychophysiological studies. PPG measures changes in blood
volume in microvascular tissue, enabling heart rate estimation, while GSR measures skin
conductivity changes, which are correlated with sympathetic nervous system activity (e.g., stress or
arousal). In this work, the researchers provide a Python-based data visualization pipeline to process
raw PPG and GSR signals from a CSV dataset and plot them against time.



Proceeding	of	ICIHCS	2025	Symposium:	The	Dialogue	Between	Tradition	and	Innovation	in	Language	Learning
DOI:	10.54254/2753-7064/2025.HT30275

126

During signal processing, heart rate estimation from PPG generally involves peak detection (each
peak corresponds to a heartbeat). The steps include computing the time difference between
successive peaks and converting it to beats per minute (BPM). The GSR signal represents skin
conductivity in microsiemens. It is typically smoother and slower-changing than PPG; GSR values
are plotted directly without filtering because their physiological variation is on the order of seconds
(low frequency). [3] In general, the PPG waveform exhibits periodic peaks corresponding to
heartbeats, while the GSR waveform changes more slowly, typically indicating sympathetic arousal.

With smartphones, screen time can be controlled by the amount of time spent on the phone for
entertainment (Fig.2); at the same time, using Quick Tap, the tester have added a PSS (Perceive
Stress Scale) questionnaire (Fig.3) at the end of each day to test the participants’ stress level, giving
a standard score, and created a simple interview (Fig.4) to get a general idea of the participants’
situation before the experiment started.

Prolonged smartphone use has been associated with elevated chronic stress [4], mainly driven by
involvement with social media, constant notifications, and passive screen time, all of which
contribute to cumulative stress over time. Extended exposure to screens, particularly before bedtime,
can suppress melatonin production and disrupt circadian rhythms, making it harder to fall asleep and
reducing both sleep quality and duration. Daily use of more than two to four hours is associated with
increased night awakenings and shorter overall sleep. Furthermore, using phones during meals often
leads to distracted eating, increased overall food consumption, and increased preference for high-
calorie or sugary snacks, which negatively affects metabolic health. Smartphone users are also more
likely to skip main meals, such as breakfast, regularly consume fast food and soda, and exhibit more
severe disordered eating patterns.
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Figure 3. PSS questionnaire
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Figure 4. Interview

3. Results

The graphs illustrate the features including the means of GSR (galvanic skin response) and the
means of HR (heart rate), for participants A (Fig.5), C (Fig.6), and J (Fig.7) for two days. Although
absolute values cannot be directly compared due to the lack of baseline subtraction, day-to-day
trends can still provide meaningful insight, especially when aligned with changes in the Perceived
Stress Scale (PSS) self-report.
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Figure 5. GSR and HR mean comparison across days(A)

Figure 6. GSR and HR mean comparison across days(C)
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Figure 7. GSR and HR mean comparison across days(J)

3.1. Heart rate and galvanic skin response

According to the graph, participant A has reported a slight increase in GSR mean of around 50
microsiemens from Day 1 to Day 2, which reaches the peak of GSR value during the period. A
dramatic drop, more than 200 microsiemens, happened on Day 3, and in the following days, the
value continuously decreases. For participant J who has a similar trend of changes in GSR values as
participant A, his highest record is only 355. Surprisingly, the gradient of GSR value remains almost
constant, presenting a downward trend.

As for heart rate, all participants showed similar patterns in the experiment: mean heart rate
values fluctuated up and down. Participants A and C exhibited distributions resembling a normal
curve, while participant J’s data appeared skewed.

3.2. Analyzes of linear regression results: phone usage vs. stress

Linear regression analyses presented a compelling but contrasting picture of the relationship
between phone usage time and stress levels, suggesting that the dynamic is more complex than a
single, uniform correlation.

Graph A – Positive Correlation: Graph A (Fig.8) shows a clear positive correlation between the
variables. According to the graph, the regression line slopes upward from 21 to 29—although the
true minimum and maximum values are 19 and 30—indicating that as phone usage time increases,
stress values also tend to rise.
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Figure 8. Linear graph of participant A

Graph C – Absence of Correlation: In direct contrast, graph C (Fig.9) shows a notably weak
relationship. The regression line is flatter than A’s line as the range is 5, and the data points are
scattered widely without a discernible pattern.

Figure 9. Linear graph of participant C

Graph J – Absence of Correlation: Similarly, both Graphs A (Fig.10) and C display small ranges
—6 for A and one less for C—indicating that the regression line for participant A is only marginally
different from that of C.
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Figure 10. Linear graph of participant J

3.3. Synthesis and conclusion

The discrepancy between these results leads to a critical conclusion: the impact of phone usage on
stress is not deterministic and is likely influenced by mediating factors. The positive correlation in
Graph A suggests that a link between high phone usage and stress may exist, while the absence of
correlation in Graph C serves as a crucial counterpoint, demonstrating that this link is not inevitable.

This divergence can be explained by several hypotheses. Stress may be less dependent on the
quantity of use and more on the quality or nature of the engagement (e.g., passive scrolling versus
active communication). Furthermore, individual differences in personality, resilience, or purpose of
phone use are likely significant moderating variables [5]. In the final analysis, while a positive
association between phone usage and stress is evident in one dataset, its absence in another prevents
a broad generalization. The findings indicate that screen time alone is an insufficient predictor of
stress, and future research must investigate the contextual and individual factors that define this
relationship.

4. Conclusion

Based on the experiment, the experimental group observed some valuable findings. However, due to
limitations in the study design, practical applications should be approached with caution. The
wearable devices, questionnaires, and other data collection methods used were relatively easy for
participants to adapt to. Nevertheless, monitoring outdoor activity time and sleep quality remained
challenging. Since these measures vary significantly between individuals, the initial study design
was not effective in capturing relevant data. Given the small sample size (only three participants),
short duration (five days), and lack of baseline comparisons, the results should be considered
preliminary rather than conclusive. Future studies should expand the sample size to improve data
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quality, extend the observation period, and refine data collection protocols to better establish causal
relationships which is the more crucial.
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