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Assessment of spontaneous eye blink rate in online
livestream video game players
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Introduction: The normal blink rate for humans is between 12 and 15 blinks per minute
(bpm). Screen use has been associated with decreased blink rate and increased percentage
of incomplete blinks, however, little is known about the effects of videogaming on blink
rate. The purpose of this study was to assess the blink rate of online livestream video game
players.

Joana Andoh, Brian DeBroff

Methods: A total of 30 livestream video gamers across YouTube, Twitch, and Facebook
Gaming were selected for this study. Video gamers were characterized by gender and
whether or not they were wearing glasses. Blink rate was observed for 5 minutes and defined
as a complete closure of the ocular surface. Descriptive statistics and linear regression were
used to determine significance (p<0.05) between variables. All analyses were conducted
using RStudio (version 1.3.1056; RStudio, Inc).
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Results: The study population comprised of 30 video game players (50% men). The mean
(standard deviation [SD]) blink rate of the total study population was 14.79 (8.79) bpm.
Compared to male gamers, female gamers had a higher mean blink rate, however this was
not statistically significant (17.07 vs. 12.51, p=0.16). A total of 3 (10%) video game players
wore glasses. The difference in blink rate between video game players wearing and not
wearing glasses was not statistically significant (14.07 vs 14.87, p=0.88).
Conclusions: The average blink rate of select livestream video game players was observed
to be within the range of normal spontaneous blink rates. The observed blink rate between
male and female gamers did not differ. More research in controlled environments would
help to elucidate the blink rate and patterns of video game players.

Introduction
Spontaneous eye blinking is a hallmark of a healthy and normally
functioning human. Occurring at a normal frequency of 12 to 15 times
per minute, blinking helps to promote the homeostasis of the ocular
surface. Ocular-related pathologies, such as dry eye disease (DED) and
computer vision syndrome (CVS) have been related to dysregulation
of the tear film and subsequent blinking. With the rise of electronic
device usage and screen time, studies have started to investigate the
effect of electronic displays on spontaneous eye blink rate (SEBR) and
patterns. Electronic video displays and video games have been found
to decrease SEBR in healthy individuals. However, other studies have
noted no significant changes in SEBR but an increase in incomplete
blinks. Despite these advances in better understanding SEBR and
electronic displays, there is a paucity of literature that explored SEBR
in livestream video game players. Livestream video game platforms,
such as YouTube and Twitch, have gained popularity. Professional
and amateur video game players continuously stream their gaming
sessions for hours at time. The purpose of this study was to determine
the SEBR in livestream video game players. Requiring concentration,
like the activity reading, but requiring a video display, we hypothesize
that livestream video game players will exhibit a blink rate lower than
normal SEBRs.1–7

Methods
This study received exempt status from Institution Review Board
of Yale University and abided by the tenets of the Declaration of
Helsinki. Livestream video game players were queried using the
online platforms YouTube, Twitch, and Facebook Gaming. Livestream
videos were selected for observation if they were unedited, continuous,
and had full view of the gamer’s eyes during the observation period.
SEBR was calculated by sampling blinks for 5-minutes and averaging
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the number of blinks to determine SEBR per minute. A blink was
defined as a complete closure of the ocular surface such that the
maximal palpebral fissure closed by at least 50%. Demographic
variables including gender and whether or not the gamer wore glasses
were collected. Descriptive statistics and linear regression were used
to determine significance (p<0.05) between variables. All analyses
were conducted using RStudio (version 1.3.1056; RStudio, Inc).

Results
The study population comprised of 30 video game players (50%
women). A total of 3 (10%) video gamers wore glasses. The mean
(standard deviation [SD]) blink rate of the total study population was
14.79 (8.79) bpm. The 25th, 50th, and 75th percentiles of SEBR for
the total study population were 8.2, 12.1, and 20.2, respectively (Table
1). Compared to male gamers, female gamers had a higher mean
blink rate, however this was not statistically significant (17.07 vs.
12.51, p=0.16) (Figure 1). The difference in mean blink rate between
video gamers wearing and not wearing glasses was not statistically
significant (14.07 vs 14.87, p=0.88) (Table 2).
Table 1 Spontaneous eye blink rate of male and female online livestream
video game players
Total

Male

Female

Percentile

n = 30

n = 15

n = 15

0%

3.4

3.4

7.6

25%

8.2

7.2

10.9

50%

12.1

10.6

17.8

75%

20.2

13.1

22

100%

42.2

42.2

31
11
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Discussion

Figure 1 Boxplot of spontaneous eye blink rate of male and female video
game players.
Table 2 Raw data: characteristics and blink measurements of male and female
video game players
Gender

Glasses

Total Blinks
in 5 Minutes

Blinks/Minute

1 = Male

0

58

11.6

1

0

40

8

1

0

68

13.6

1

0

18

3.6

1

0

39

7.8

1

0

44

8.8

1

0

63

12.6

1

0

17

3.4

1

1

55

11

1

0

33

6.6

1

0

211

42.2

1

0

131

26.2

1

0

19

3.8

1

0

89

17.8

1

1

53

10.6

2 = Female

0

115

23

2

0

112

22.4

2

1

103

20.6

2

0

38

7.6

2

0

76

15.2

2

0

39

7.8

2

0

95

19

2

0

54

10.8

2

0

108

21.6

2

0

55

11

2

0

89

17.8

2

0

155

31

2

0

117

23.4

2

0

77

15.4

2

0

47

9.4

The mean SEBR (14.79 bpm) observed among study participants
was found to be within the range of normal blink rates. However,
SEBRs as low as 3.40 bpm were observed among select video gamers.
Studies examining the effects of visual displays on blink rate have
found a reduced rate, as much as a 40% decrease when compared
to rest. Previous studies of blink rate and video games have found
results primarily based on the pace, size of display, visual dynamics,
and cognitive requirements of the terminal task. A study in young
participants observed a mean blink rate of 24.36 bpm in baseline
conditions, 12.44 in low dynamic visual displays, and 8.96 in high
dynamic visual displays.6 Lee et al.,12 also reported a progressive
decrease in blinking with a mean rate of 8.27 bpm after 1 hour and
9.51 bpm after 4 hours of continuous gaming. A study of participants
playing handheld video games (black-and-white visual display)
observed a decrease in mean blink rate from 20.4 bpm (baseline) to
5.6 bpm. Within this study, all SEBRs were recorded during the first
two hours of livestream gaming, however, the sessions had varied
game types and durations as long as six hours. Obtaining a baseline
SEBR for each study participant, preferably at rest or primary gaze
would help to determine whether the measured SEBR was relatively
reduced due to video games. Overall, reduced blinking causes
increased exposure of the ocular surface, putting stress on the cornea
and contributing to symptoms of dry eye syndrome.10-13
In addition to reduced SEBRs, select video gamers in our study
exhibited SEBRs as high as 42.2 bpm. One explanation could be that
some streaming games involve loud noises or fast-moving stimuli
projected toward the gamer. These types of stimuli may elicit an optic
reflex blink reaction which serves an involuntary protective measure
for the eye. Future studies will address different gaming stimuli
(both sound and movement) to explore this issue further. Another
explanation for increased blink rate among gamers may be related
to a competitive advantage of staying alert and keeping the corneas
maximally moistened for best visual performance. In fact, many
gamers have been advised by coaches and eye care professionals to
intentionally blink to maintain clear vision and reduce eye strain. This
type of blink training has been shown to improve low SEBRs and
impartial blinks associated with visual displays and video games.
In such a manner, this study may have been biased by intentional
blinking that is gaining popularity among video game players. A
supplemental survey, examining the knowledge and conscious use of
intentional blinking during gaming could help to better elucidate these
findings.14-15
Findings of this study revealed no gender difference between male
and female video gamers. Studies investigating gender and blink rate
have yielded varied results. One study of 150 volunteers observed a
higher blink rate among women when compared to men, however this
was only while reading. Doughty et al. observed no difference in blink
rate between young men and women during primary gaze activities.
An additional study of gender and blink rate made note of women who
were taking birth control pills. Women on birth control demonstrated a
higher blink rate than women not on birth control and men, suggesting
a mechanistic relationship between steroid hormones and spontaneous
blinking. Given that DED is more prominent in menopausal and
postmenopausal women, observing a higher blink rate in women may
be related to the effects of estrogen and progesterone on the hydration
of the ocular surface. This study, to our knowledge, is the first to
investigate gender among video game players. Given the uncertainty
still associated with gender and blinking, video games may be an
appropriate medium to investigate such hypotheses.16-18
Another metric of exploration, which was not recorded in this
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study relates to incomplete blinks. Reduced blink amplitude can
result in the impartial closure of the ocular surface, putting the inferior
cornea at risk of damage. Portello et al. observed a positive correlation
between the percentage of incomplete blinks and reported ocular
symptoms.3 When compared to reading from a hard copy, subjects
in multiple studies have shown an increase number of incomplete
blinks when reading from a computer screen.7 Given that blinks in
this study were detected via direct observation, it is possible that some
of counted blinks could have technically been incomplete blinks. A
possible solution to this study limitation could be the implementation
of blink detection software. Aarts et al.,20 utilized an eye tracker which
recorded the reflection of light from the open eye. Thus, a complete
blink would be defined as the absence of light reflection. Another
form of blink detection software, developed by Monaro et al.,21 has
utilized an algorithm that identifies facial landmarks around the ocular
adnexa and creates an Eye Aspect Ratio (EAR). Research related to
facial paralysis and the tracking of healthy facial expressions has
prompted the development of infrared-based blink detection, which
can be attached to standard eyeglasses. Recently, blink detection
software has attempted to refine algorithms to not only detect blinks,
but also incomplete blinks. Fogelton et al has explored the use of
recurrent neural networks (RNN), a method of processing sequential
data that accounts for differences in speed and duration. This class of
machine learning has been previously applied in processing data such
as speech recognition, DNA sequences, and text processing but has
proven its utility in discriminating between complete and incomplete
blinks. Overall, the recent emergence of alternative means for blink
and incomplete blink detection offers additional opportunities for
protocol development and follow-up studies.19-23
In conclusion, the findings of this study – in which the mean
blink rate of video game players was within the range of normal
blink rates – underscore the need to examine blink amplitude and
rate. In the context of the COVID-19 pandemic and stay-at-home
orders, the study of blinking and ocular pathologies has become more
relevant. Increases in near work and digital screen time have put
more individuals at risk of myopia and dry eye symptoms. Further
investigation of blink patterns among video game players presents the
opportunity to explore how dynamic visual displays affect symptoms
of eye strain. Although this study did not include pediatric subjects,
the emergence of asthenopia in children, dubbed Video Game Vision
Syndrome, is also a point of interest. In conclusion, we hope this study
can serve as a starting point for the exploration of blink patterns, video
games, and the associations of ocular pathologies.24-26
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