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Abstract

This study investigated physiological and psychological reactions to video calls, social media, and face-to-face communication in order to determine their relationship to stress. Cortisol measurements, perceived
stress levels, and brain waves were compared between groups. Special attention was given to alpha and beta waves, since suppressed alpha waves and abnormally high beta wave frequencies are factors of stress
and mental strain. Comparative cortisol levels and alpha waves did not present a significant difference between the two experimental groups and the face-to-face communication group. However, there were
consistent differences in the perceived stress and beta waves between groups. Though there was an overall decrease in perceived stress in all forms of communication, the in-person communication group
expressed this to a greater degree. Highest beta wave frequencies and perceived stress levels were present in the video call group, followed by the social media group. Lowest beta waves and perceived stress
occurred in the face-to-face communication group. This suggests that lower stress levels are present after in-person communication, when compared to virtual platforms like video chatting. This examination is
important, especially amidst the COVID-19 pandemic, as both personal and professional culture is shifting away from traditional methods of communication and towards virtual platforms.

Introduction

Results

Discussion

Recent technological innovations have resulted in a complete
revolution of society. Now, many of these creations are relied
on for daily communication. Trends have shown that time
spent staring at screens has been increasing at near-exponential
rates (Twenge, et al. 2018). Social media use has become
increasingly prevalent, especially in those aged 18-24 (Smith
and Anderson 2018). The COVID-19 pandemic has only
contributed to screen usage, as in-person meetings are
substituted with virtual methods of communication. Virtual
communication is a relatively new concept. For this reason, the
way the brain responds to screen usage is not well-understood.

• Salivary cortisol showed minimal decrease following face-to-face
communication, insignificant decrease following social media, and some
increase following video call (Figure 1)

This experiment observed whether social media and video calls
had varying effects when compared to face-to-face
communication. Cortisol, brain waves, and perceived stress
were the focused measures of stress. Though cortisol
measurements failed to show a significant difference between
the three groups, face-to-face was the only group to show
decreased cortisol averages following communication. The
video call group expressed the largest difference in cortisol,
showing a relatively large increase. This suggests video calls
may cause more stress than in-person communication.
Beta brain wave measurements showed similar results. The
highest average frequency was present in the video call group,
followed by the social media group. This indicates that virtual
platforms, especially the video call group, is more strenuous to
focus on. This may, in part, explain why “Zoom fatigue” is
suspected (Bailenson 2021).

Previous studies have suggested that increased screen time
may have a negative effect on both the psychological and
physiological well-being of individuals. Excessive screen time
has shown a direct correlation to inconsistent sleep patterns
(Hale and Guan 2015). This may be due to effects that screens
have on one’s melatonin levels, a hormone responsible for
regulating circadian rhythms. Many studies have expressed
suppressed melatonin levels and even anger following LEDbacklit screen use (Sroykham and Wongsawat 2013).
Cortisol, brain wave frequencies, and perceived stress may be
additional indicators of stress during communication. Cortisol
is a natural-occurring hormone that assists with stressresponse, blood pressure regulation, and metabolism. Although
cortisol is vital for survival, long-term release of this hormone
has been shown to have negative consequences on the body
(Lee, et al. 2015). Brain waves, which are measured using
electroencephalograms (EEGs), represent the neural/electrical
activity in the brain. Alpha brain waves (8-13 Hz) have higher
frequencies in states of relaxation. Inversely, beta waves
(13-30 Hz) towards the higher end of their range are associated
with mental strain or distress (Pflanzer and McMullen).

Figure 1. Comparison of cortisol averages before and after communication.
•
•

Insignificant alpha wave frequency differences between groups (Figure 2)
Higher beta wave frequencies in virtual forms of communication (Figure 2)
•

Highest frequencies present in video call group

Virtual communication platforms (especially video calls) may
be more stressful or require more mental strain to engage in, as
indicated by various measures of stress. With research
suggesting that excessive screen use can cause both mental and
physical harm, it is concerning that social media use has been
steadily on the rise (Smith and Anderson 2018). Virtual
communication has temporarily overtaken in-person
communication during the COVID-19 pandemic. This makes it
more important than ever to understand how virtual
communication may impact our health as well as our
relationships with others.

Since technology has become such an important part of
everyday life, it is beneficial to know how various forms of
communication may impact stress response. Suppressed alpha
wave and exaggerated beta wave frequencies, as well as
increased cortisol and perceived stress levels, would suggest
increased mental strain during virtual communication.

Figure 2. Comparison of average alpha and beta brain wave frequencies
during communication.

Objective
To determine whether virtual methods of communication
invoke greater acute stress response than traditional, face-toface communication.

Methods
• 23 student participants between 18-24 years of age
• 7 male
• 16 female
• Communication groups:
• Face-to-face (control)
• Social media
• Video call
• Variables of stress response:
• Salivary cortisol measured before and after
communication using ELISA kit
• Alpha and beta wave activities recorded during
communication using EEGs
• Perceived stress survey on a 1-10 scale taken before and
after communication
• Data analysis: Averages of each groups’ results

Since all three communication groups showed a decrease in
perceived stress, this could mean that these types of social
interaction may have perceived calming effects on the stress of
individuals. The much larger decrease in perceived stress of the
face-to-face communication indicates that it may have stronger
calming effects than the virtual groups. This concept is
especially prevalent when comparing the video call group,
which showed almost no decrease in perceived stress following
the call.

•

Overall decrease following all communication types (Figure 3)
• Largest decrease for face-to-face
• Moderate decrease for social media
•

Minimal decrease for face-to-face
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