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ABSTRACT
Background:
Visual skills such as accommodation and convergence play important roles in ensuring optimal vision at close
distances. Owing to the rising popularity of digital devices, especially mobile games, there have been notable reports
of patients complaining about various visual disturbances. Prolonged screen usage has been linked to symptoms of
visual fatigue, poor accommodation and convergence. In this regard, athletes will perform optimally owing to minimal
screen exposure.
Method:
This cross-sectional study involved a total of 96 subjects from NIMS Hospital Jaipur, Rajasthan, of which 48 were
mobile gamers and 48 were sports players who met the inclusion criteria. All the subjects were subjected to an eye
examination by an optometrist, involving visual acuity, accommodative facility, Near Point of Convergence (NPC),
Near Point of Accommodation (NPA), Intraocular Pressure (IOP), and Schirmer test for tear secretion.
Result:
The results highlighted major disparities in vision capabilities between the mobile active gamers and sportspersons.
The sportspersons exhibited greater vision capability, showing enhanced accommodative capability (10.38 + 1.75
cycles per minute (CPM)) relative to mobile gamers (7.94 + 0.86 CPM), as well as enhanced NPC and NPA scores
(p<0.05). On the other hand, mobile active gamers displayed elevated intraocular pressure levels and decreased tear
secretion rates, suggesting higher visual stress. A considerable correlation existed between excessive screen usage and
impairments in accommodation and convergence functions (p<0.05).
Conclusion:
The research indicates that Mobile active gamers suffer from visual inefficiency, accommodation insufficiency, and
convergence insufficiency as a result of long-term screen use. In contrast, Sportspersons possess improved visual
function and comfortable eye status. Such results highlight the importance of a physically active lifestyle and reduced
screen time for the proper functioning of the visual system.
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Screen Time, Mobile Active Gamers, Sportspersons.
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INTRODUCTION engagement while fostering social interactions in every
The advent of technology and gaming is a vital aspect of ~ generation. Generally, gaming could either refer to
present-day living, as it provides recreation and mental  physical games or digital/mobile games. The two types
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of games exhibit considerable differences regarding
bodily involvement, visual requirements, and visual
skills, ¥

Physical games require constant bodily activities through
the integration of the sensory organs and motor skills. On
the other hand, mobile/digital gaming involves playing
on digital gadgets like smartphones, tablets, and
computers from a stationary position. It requires more
visual effort than playing physical games, especially
when performing near visual tasks. @

Fig 1 Sportspersons and Mobile Active Gamers
(Source: NIMS University)

Digital screens have been known to cause several visual
problems, such as visual fatigue, diminished
accommodative function, and binocular vision
impairment. Focusing on close objects continuously
exerts strain on the accommodation function, thus
causing imbalance between accommodation and
convergence. As a result, one may experience eye
discomfort, headaches, blurry vision, and reduced visual
quality. ¢4

On the contrary, sportspersons indulge in activities which
demand a lot of visual efficiency coupled with physical
efficiency. Sportsmen depend heavily on vision as they
have to analyze and interpret dynamic visual input so as
to be able to execute movements correctly. Research
indicates that sportsmen have greater visual abilities than

their non-sports counterparts. They include better
dynamic visual efficiency, depth visualization, peripheral
visualization, and eye and hand coordination. ®

Visual requirements for sporting activities entail quick
and efficient shifts of vision focus, fast and accurate
tracking of dynamic objects, and efficient coordination of
the eyes and body. All these contribute to increased visual
efficiency and efficient accommodative and convergence
efficiency. Moreover, physical exercise enhances the
circulation of blood within the eye system and hence
improves the overall visual efficiency.

On the other hand, active mobile gamers are commonly
faced with extended periods of near work and screen
viewing. Such activities cause an additional burden on
vision systems. Extended screen viewing may contribute
to a lower blink rate, causing dry eyes and instability in
the tear film. Moreover, sustained near work may
adversely affect the near point of convergence and the
near point of accommodation, thus compromising visual
effectiveness. 7

The rising popularity of smartphones, particularly among
the young generation, has generated a number of
concerns related to their effect on eye health. High
amounts of screen viewing have proven to impair
accommodation as well as binocular function and induce
visual discomfort. On the contrary, people who practice
sports have proven to exhibit high visual efficiency. >+
Thus, it is crucial to compare the visual function
performance of mobile gaming enthusiasts and athletes
to assess the effects of screen time on visual efficacy and
eye comfort. The objective of this research is to examine
and compare visual functions like visual acuity,
accommodation, convergence, intraocular pressure, and
tear production in the above-mentioned groups. (:%-1)

METHODS

This study is carried out as a cross-sectional comparative
study to analyze and compare visual performances
between sportspersons and mobile active gamers. This
study was conducted in NIMS Hospital, Jaipur,
Rajasthan. There were 96 subjects, including 48
sportspersons and 48 mobile active gamers, in the study.
The subjects have been selected on the basis of
availability and their willingness to take part in this study.
The duration of the study was three months. Subjects
aged between 18—-30 years took part in this study. Those
who were involved in sports for more than 2 hours a day
were considered as sportspersons. ' Whereas those who
used smartphone games for more than 4 hours a day were
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considered as mobile active gamers. Subjects who had
ocular disease like keratoconus, glaucoma, retinopathy,
prior ocular surgery or trauma, and any systemic
condition that affects vision were excluded from the
study. Furthermore, those who were under any vision
therapy or had any clinical binocular anomalies were not
included in the study. @72

All participants were enrolled following the provision of
relevant information about the objectives and methods of
this investigation. They gave their signed consent before
the data collection process began. Basic demographic
information such as age, gender, and group was
documented. Clinical guidelines were strictly adhered to,
and an optometric assessment was carried out to test for
visual functions. 13 Visual acuity at distance and near
was quantified using Snellen charts in standard lighting.
An objective refraction process was completed using
retinoscopy, while subjective refraction was used to
measure the best corrected visual acuity. (1®3D The
accommodation was measured via near point of
accommodation using the Royal Air Force rule and
accommodative facility via +2.00 D flipper lenses at
33cm (CPM). 4 The evaluation of binocular vision took
place via the near point of convergence. Non-contact
tonometry was used to quantify the intraocular pressure
(IOP). @ Schirmer’s test without a topical anaesthetic
was utilized to measure tear production. % Parameters
of interest include visual acuity, accommodative facility,
Near Point of Convergence (NPC), Near Point of
Accommodation (NPA), Intraocular Pressure (IOP), and
tear secretion. Analysis was done using statistical
methods such as mean, standard deviation, unpaired t-
test, and chi-square test.

RESULT

In the current research, the sample was constituted by 96
subjects: 48 of mobile active gamers and 48
sportspersons. Subjects were classified into two groups
according to the degree of physical activity and amount
of time spent before the screen. Mobile active gamers
referred to people who spend their time playing with
smartphones; sportspersons, on the other hand, were
actively involved in sports activities.

The following discussion and conclusions will be made
upon analyzing the comparison between different visual
function parameters for both groups. The data obtained
have been carefully analyzed statistically and presented
in table form below. The parameters that will be analyzed
include visual acuity, accommodative facility, near point
of convergence (NPC), near point of accommodation

(NPA), intraocular pressure (IOP), and tear secretion
(Schirmer test).

AGE DISTRIBUTION OF PARTICIPANTS

Age Distribution (Graph 1) revealed a statistically
significant variation between the mobile active gamers
and sportspersons (¥* = 25.05, p < 0.0001). A significant
number of mobile active gamers (66.7%) were from the
young age bracket of 18-20 years old, implying that
mobile addiction was more common in the young
population. Sportspersons, on the other hand, exhibited a
relatively even distribution in all the higher brackets, with
the largest number of people being found in the age
bracket of 23-24 years old (39.6%). These results point
to the possibility that sportspersons were generally older
and well-disciplined, while the young people indulged in
mobile gaming. The highly significant value of p
signifies that the age variation was not by mere
coincidence but could contribute to the visual
performance results.

Age wise subjects distribution in both
35 32 groups
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Graph 1: Age Distribution of Participants

GENDER DISTRIBUTION

When analyzed based on gender (Graph 2), it was found
that most respondents in both groups were males. Among
mobile active gamers, males comprised 77.1%, while
among sportspersons, there were 60.4% males and a
considerable percentage of females at 39.6%. Though
there seems to be a difference in the distribution of
gender, the results of the statistical analysis have shown
that there is no significant difference (p = 0.0782). This
means that gender was not a crucial factor in determining
the impact of visual function.
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Gender wise subjects distribution in
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Graph 2: Gender Distribution

Female

DESCRIPTIVE
FUNCTIONS

The description of visual performance (Table 1)
characteristics showed that sportspersons always had
better visual skills than mobile active gamers. Median

STATISTICS OF  VISUAL

accommodative facility was significantly higher in
sportspersons (10.14 CPM) in comparison with gamers
(8 CPM). This suggests the high skill of fast changes in

Sport
portsperso 6 2 7(6-7)
ns
Mobile
Active 6 12 8 (7-10)
NPA Gamers
t
Sportsperso 6 9 8 (7-8)
ns
IOP AND TEAR SECRETION

In the analysis of IOP (Table 2), it was observed that the
mean value of IOP in active gamers was significantly
higher than in sportspersons in both eyes. High IOP can
be considered due to increase near work and continuous
visual stress in gamers. While the IOP was within normal
limits, the trend is indicative of a high level of visual
stress. On analyzing tear secretion in both groups using
the Schirmer test, the mean value of tear secretion in
sportspersons was significantly higher (27.5 mm) than in
gamers (22 mm). This signifies an increased risk for dry

eye focus, which is necessary for visual tasks' €Y©S in gamers due to lower blinking frequency.
performing. Near point of convergence (NPC) value was Table 2: IOP and Tear Secretion
also better (in terms of lower value) in sportspersons (7 Variables Mini | Maxi | Median
cm) in comparison with gamers (8 cm). Lower NPC mum | mum (IQR)
value denotes higher binocular control. The near point of Mobile 16 (13.9-
accommodation (NPA) also demonstrated somewhat | yop Active 13 23 178)
better results in sportspersons. Therefore, sportspersons (OD) Gamers
had higher binocular and accommodative control than Sportsperso b 182 14.15
mobile gamers. It could be stated that being physically ns ' (13.28-16)
active promotes the development of binocular and Mobile 16.2
accommodative control, whereas being engaged in Active 11.5 23 (14.2-
activities with screens decreases their efficiency. IOP | Gamers 17.5)
Table 1: Descriptive Statistics of Visual Functions (0S) 14.25
— - - Sportsperso
Variables Mini | Maxi | Median ns 12 18.6 (13.83-
mum | mum | (IQR) 16.3)
Mobile 20 (19- Schir | Mobile
Active 18 26 mer | Active 10 28 22 (20-25)
Age (In 22)
Yrs.) Gamers test- | Gamers
Sportsperso 18 2% 23 (22- 1 Sportsperso 20 30 27.5 (25-
ns 24) (OD) | ns 28.25)
Accomm Mobile Schir | Mobile
] Active 6 9 8(7-9) mer | Active 10 28 22 (20-25)
odative
Facility Gamers test- | Gamers
(CPM) Sportsperso 7 14 10.14 1 Sportsperso 20 30 27.5 (25-
ns (9-12) (0OS) | ns 28.25)
Mobile COMPARISON OF VISUAL FUNCTIONS
NPC Active 6 12 8 (7-9) (UNPAIRED T-TEST)
Gamers Results of statistical analysis of unpaired t-test (Table 3)

showed highly significant variations in all parameters of
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vision among both the groups (p < 0.05). It was found
that sportspersons had a much better accommodative
facility, which means improved focusing ability. Also,
NPC results showed significant improvement, suggesting
improved convergence ability and binocularity.
Significant better NPA values among sportspersons
suggest an efficient accommodative response, further
proving the hypothesis that a physically active life
improves visual functioning.

Table 3: Comparison Of Visual Functions (Unpaired

T-Test)
Mobile tssl;‘; Sig
Active Unpa | P- .
Variables | Gamers sons ired | Va nifi
Mea can
Mean + na t-test | lue ce
SD SD
<
20.48 + 224 0.0
Age 290 6+ | -4.53 00
2.07
1
Accommod 103 <
ative 7.94 + g i 368 0.0 | All
Facility 0.86 175 00 | are
(CPM) 1 | Sign
675 < | ifica
NPC 81157 f + | 59 %‘8 nt
0.67
1
7.63 0.0
NPA 8'13:; + 3.12 | 02
' 0.64 4

SCATTERPLOT OF SCREEN TIME VS. NPC

From the scatter diagram (Graph 3), it is evident that
there exists a positive relationship between screen time
and the near point of convergence. An increase in the
amount of time spent on screens corresponds with an
increase in NPC values outside the normal range. The
higher NPC value denotes the lower degree of
convergence efficiency and binocular control. Even
though there are some variations in the distribution of the
dots, the overall trend clearly shows that the near visual
activities such as playing mobile games put a lot of strain
on the vergence system, resulting in conditions such as
convergence insufficiency like eye fatigue, double
vision, and difficulties in sustaining binocular vision
when working up close.

Scatterplot of screen time vs. NPC
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Graph 3: Scatterplot of screen times vs NPC

SCATTER PLOT: SCREEN TIME VS NPA

The scatter graph (Graph 4) below depicts a direct linear
correlation between screen time and near point of
accommodation (NPA). With an increase in screen time,
the value of NPA increases as well, suggesting that the
nearest distance at which clear sight can be achieved is
moving farther away. It shows less accommodative
ability and efficiency. Engaging oneself continuously in
close work, like mobile could induce
accommodative fatigue caused by constant ciliary muscle
stimulation. This will eventually lead to diminished
accommodative capability, poor vision of near objects,
and asthenopia symptoms.

games,

Scatterplot of screen time vs. NPA

NPA

0 2 4 6 8 10 12 14 16

Screen time (In hrs.)

Graph 4: Scatterplot of screen time vs NPA

SCATTER PLOT: SCREEN TIME VS I0P

As can be seen from the scatter diagram above, there
exists a moderate positive correlation between the screen
time and the intraocular pressure (IOP). With an increase
in the screen time, there is a slight likelihood of
increasing the values of intraocular pressure. Even
though the points plotted are quite scattered, the
regression line implies that there exists some
relationship. The rising values of IOP could be as a result
of sustained fixation, lower blinking frequencies and
stress of the eye during the use of screens. But since the

1JDDT, Volume 16 Issue 36s, 2026

Page 357



Comparative Analysis Of Visual Efficiency, Eye Comfort And Visual Functions Among Mobile Active Gamers
And Sportspersons

correlation is very weak, then screen time cannot be said
to have a very strong influence on IOP.

Scatterplot of screen time vs. IOP
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Graph 5: Scatterplot of screen time vs IOP
DISCUSSION
The above study was done using 96 participants,
comprising 48 mobile active gamers and 48
sportspersons, in order to establish the difference in their
visual performance. The results indicated that there were
marked differences in accommodation, convergence,
intraocular pressure, and tear film stability, among others.
Accommodation and Convergence
The findings from the current study indicated that
athletes had improved accommodative capacity as well
as convergence when compared with gamers who use
mobile phones. The athletes had a greater
accommodative facility (10.38 = 1.75 CPM) compared
with gamers (7.94 + 0.86 CPM). Recession in NPC and
enhancement in NPA among gamers suggest a lower
capability for both convergence and accommodation.
These findings align with earlier research (71827 where
it was found that long hours spent gaming and engaging
in near tasks result in accommodative fatigue and
abnormalities in binocular vision. Lee et al., (2019) @7
found that persistent gaming affects binocular vision
functions, while Jorge et al, (2025) ¥ showed the
distinctions in visual performance in esports gamers and
athletes. Moreover, Lam et al., (2025) '” found higher
visual strain and musculoskeletal stress in mobile esports
gamers.

Impact of Screen Exposure on Visual Skills

From the result of the correlation analysis done in this
research, higher screen exposure has been seen to affect
negatively NPC and NPA, implying poor convergence
and accommodative amplitude, but accommodation did
not correlate significantly. This study result matches with
previous research 1¢-13:27 that links high screen exposure
with computer vision syndrome, thus low binocularity.
Additionally, Argilés et al., (2022) ?¥ and Fogt et al.,

(2021) ® pointed out that esports players exhibit altered
visual and ocular properties from screen exposure.
Intraocular Pressure

In the current study, it was observed that the IOP levels
were relatively higher among the mobile gamers than the
sportsmen, though they all fell within the physiological
norm. The weak positive relationship between the
number of hours spent looking at screens and intraocular
pressure shows that prolonged near vision can result in
slight ocular stress. ! This hypothesis is evidenced by
studies conducted by Read et al, (2024) !9, who
established that the process of prolonged accommodation
during close-range vision can result in a temporary
elevation of intraocular pressure due to variations in
ciliary muscle contraction and choroidal thickness. In
addition, according to Chei et al., (2019) ®®, the process
of prolonged near vision can cause short-term variations
in intraocular pressure, which can be linked to variations
in the flow of ocular blood and biomechanical
characteristics within the eye. Overall, it can be argued
that even though the elevation of intraocular pressure
caused by near work using screen devices is temporary
and within the normal physiological range, prolonged
near vision can affect the processes within the eye.
Therefore, constant exposure to screens, which is
common among mobile gamers, can have an impact on
intraocular dynamics. %

Tear Film Condition

In the present investigation, there were significantly
lower tear volumes in mobile gamers than in
sportspersons, suggesting an increased chance of having
dry eye complaints. This may be because gamers have a
lower blinking frequency while engaging with the
computer screen, causing unstable tear film. This
evidence is highly consistent with previous studies. 12"
First, Chaiwiang et al., (2024) @Y stated that there was a
higher frequency of dry eye symptoms and computer
vision syndrome among esports players. Next, according
to Lee et al, (2019) ?7, extended exposure to video
games led to low blinking frequency and ocular surface
problems.

CONCLUSION

In the current study, two groups of subjects (a total of 96
participants) have been chosen for the assessment of their
visual function. In particular, 48 active mobile gamers
and 48 sportspersons have been enrolled in the study,
which provided data regarding the superior visual
performance of sportspersons compared to mobile
gamers. Namely, sportspersons showed significantly
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higher accommodative facility (10.38 + 1.75 CPM)
compared to mobile gamers (7.94 + 0.86 CPM).
Moreover, sportspersons possessed higher values
concerning NPC and NPA parameters (p <0.05). These
data prove that excessive near work can be associated
with accommodative fatigue and decreased binocular
performance. Sportspersons, in contrast, are likely to
demonstrate good visual function because of their active
lifestyle and dynamic visual tasks they perform. It has
also been revealed that mobile gamers had significantly
higher values of intraocular pressure in comparison with
sportspersons. However, they were within normal limits.
Moreover, a significant decrease in tear secretion has
been observed among mobile gamers, what made them
prone to dry eye symptomatology. Finally, correlation
analysis has shown a negative correlation between the
parameters related to near visual acuity (NPC and NPA)
and duration of screen time (p <0.05).

COMPETING INTERESTS

The author declares that there are no competing
interests regarding the publication of this study.
ACKNOWLEDGEMENT

The author would like to express sincere gratitude to the
Department of Optometry and the Department of
Ophthalmology at NIMS Hospital, NIMS University
Rajasthan, Jaipur, for providing the necessary facilities
and support for this research. The author also thanks all
the participants who willingly participated in this
study.

REFERENCES

1. Harding, N., & Noorbhai, H. (2021). Physical activity
levels, lifestyle behaviour and musculoskeletal health
profiles among seated video gamers during COVID-
19. BMJ open sport & exercise medicine, 7(3), €001194.
https://doi.org/10.1136/bmjsem-2021-001194

2. Kaewpradup, T., Deric, S., Uren, H. V., Nguyen, V.
H., Pereira, L. R., Coorey, R., Wells, J. C. K,
Adisakwattana, S., Stephan, B. C. M., & Siervo, M.
(2025). Video gaming linked to unhealthy diet, poor
sleep quality and lower physical activity levels in
Australian University students. Nutrition (Burbank, Los
Angeles County, Calif.), 144, 113051. Advance online
publication.  https://doi.org/10.1016/].nut.2025.113051

3.Chan G, Huo Y, Kelly S, Leung J, Tisdale C, Gullo M.
The impact of eSports and online video gaming on
lifestyle behaviours in youth: A systematic review.

Computers in Human Behaviour. 2022 Jan; 126:106974.
doi: https://doi.org/10.1016/j.chb.2021.106974

4. Soffner, M., Bickmann, P., Tholl, C. et al. Dietary
behavior of video game players and esports players in
Germany: a cross-sectional study.J Health Popul
Nutr 42, 29 (2023). https://doi.org/10.1186/s41043-023-
00373-7

5. Puolitaival, T., Sieppi, M., Pyky, R. et al Health
behaviours associated with video gaming in adolescent
men: a cross-sectional population-based MOPO
study. BMC  Public  Health20, 415  (2020).
https://doi.org/10.1186/s12889-020-08522-x

6. Sandri, E., Capoferri, M., Luciani, G., & Piredda, M.
(2025). The Link Between Physical Activity, Nutrition,
and Health: A Cross-Sectional Study with Multivariate
Analysis in a Young and Predominantly Female Spanish
Sample. Nutrients, 17(9), 1486.
https://doi.org/10.3390/nul17091486

7. Loprinzi PD, Smit E, Mahoney S. Physical activity and
dietary behavior in US adults and their combined
influence on health. Mayo Clin Proc. 2014
Feb;89(2):190-198. doi:
https://doi.org/10.1016/j.mayocp.2013.09.018

8. Yee, A., Thompson, B., Irving, E., & Dalton, K.
(2021). Athletes Demonstrate Superior Dynamic Visual

Acuity. Optometry and vision science official
publication  of the  American  Academy  of
Optometry, 98(7), 777-782.

https://doi.org/10.1097/0OPX.0000000000001734

9. Buscemi, A., Mondelli, F., Biagini, 1., Gueli, S,
D'Agostino, A., & Coco, M. (2024). Role of Sport Vision
in Performance: Systematic Review. Journal of
functional morphology and kinesiology, 9(2), 92.
https://doi.org/10.3390/jfmk9020092

10. Lochhead, L., Feng, J., Laby, D. M., & Appelbaum,
L. G. (2024). Visual Performance and Sports: A Scoping
Review. Journal of sport & exercise psychology, 46(4),
205-217. https://doi.org/10.1123/jsep.2023-0267

11. American Optometric Association. Sports &
Performance Vision (SPV) [Internet]. St. Louis (MO):
American Optometric Association. Available from:

1JDDT, Volume 16 Issue 36s, 2026

Page 359



Comparative Analysis Of Visual Efficiency, Eye Comfort And Visual Functions Among Mobile Active Gamers
And Sportspersons

https://www.aoa.org/practice/specialties/sports-and-
performance-vision.

12. Harth, J. B., Renzi-Hammond, L. M., & Hammond,
B. R, Jr (2023). A Dietary Strategy for Optimizing the
Visual Range of Athletes. Exercise and sport sciences
reviews, 51(3), 103-108.
https://doi.org/10.1249/JES.0000000000000318

13. Curtin University. "Researchers found a tipping point
for video gaming and health." ScienceDaily.
ScienceDaily, 16 January 2026.
www.sciencedaily.com/releases/2026/01/260116035311
.htm

14. Arslan, S., Atan, R.M., Sahin, N. et al. Evaluation of
night eating syndrome and food addiction in esports
players. Eur J  Nutr63, 1695-1704  (2024).
https://doi.org/10.1007/s00394-024-03368-0

15. Baker L. Effects of dietary constituents on cognitive
and motor skill performance in sports. Sports Science
Exchange. Barrington (IL): Gatorade Sports Science
Institute; 2013 Dec. Available
https://www.gssiweb.org/sports-science-

exchange/article/sse-119-effects-of-dietary-constituents-

from:

on-cognitive-and-motor-skill-performance-in-sports

16. Soffner, M., Bickmann, P., Tholl, C. et al. Dietary
behavior of video game players and esports players in
Germany: a cross-sectional study.J Health Popul
Nutr 42, 29 (2023). https://doi.org/10.1186/s41043-023-

eSports and non-eSports

https://doi.org/10.21203/rs.3.rs-4528756/v1.
20. Ramyarangsi P, Bennett S, Nanbancha A,
Pokaisasawan A, Noppongsakit P, Ajjimaporn A. Eye
Movements and Visual Abilities Characteristics in
Gymnasts, Soccer Players, and Esports Athletes: A

populations.

Comparative Study. Journal of Exercise Physiology
Online. 2024 Oct 1;27(5):70-80.

21. Chaiwiang N, Koo-Akarakul J. Digital challenges:
Investigating computer vision syndrome in Thai Esports
through a case-control approach. Clinical Optometry.
2024 Dec 31:201-10.
https://doi.org/10.2147/OPTO.S460868.

22. Jorge J, Jorge JP. Relationship between dynamic
visual acuity and static visual acuity, refractive error, and
binocular vision in elite soccer players. Clinical and
Experimental Optometry. 2024 Nov 16;107(8):820-5.
https://doi.org/10.1080/08164622.2024.2301981.

23. Goulart J, Aitken L, Siddiqui S, Cardenas J, Cuevas
M, Riechman S, Beathard K. Nutrition, vision, and
cognition in sport: E-sport gaming athletes. Current
Developments in Nutrition. 2023 Jun 1;6:789.
https://doi.org/10.1093/cdn/nzac064.008.

24, Argilés M, Quevedo-Junyent L, Erickson G. Topical
review: optometric considerations in sports versus E-
sports. Perceptual and motor skills. 2022 Jun;129(3):731-
46. https://doi.org/10.1177/00315125211073401.

25. Fogt JS, Onate J, Emerson A, Kraemer W, Fogt N.
Visual and Ocular Characteristics of eSports Participants.
Optometry and vision science: official publication of the
American Academy of Optometry. 2021 Jul 1;98(7):771-
6. https://doi.org/10.1097/0px.0000000000001725.

00373-7

17. Lam, WK, Liu, RT., Chen, B. et al. Health Risks and
Musculoskeletal Problems of Elite Mobile Esports
Players: a Cross-Sectional Descriptive Study. Sports Med
- Open 8, 65(2022).https://doi.org/10.1186/s40798-022-
00458-3

18. Jorge J, Cymbron F, da Silva PH, Almeida Couto P.
Comparative analysis of visual and cognitive
performance in esports athletes and soccer players.
Clinical and Experimental Optometry. 2025 Oct
3;108(7):838-43.
https://doi.org/10.1080/08164622.2024.2430637.

19. Wenkai G, Fengxin L, Xuedong W. Differences in
hand-eye coordination: a comparative analysis between

26. Murphy CP, Wakefield A, Birch PD, North JS. Esport
expertise  benefits perceptual-cognitive  skill in
(traditional) sport. Journal of Expertise. 2021 Jan 21;3(4).
27. Lee JW, Cho HG, Moon BY, Kim SY, Yu DS. Effects
of prolonged continuous computer gaming on physical
and ocular symptoms and binocular vision functions in
young healthy individuals. Peer]. 2019 Jun 4;7:¢7050.
https://doi.org/10.7717/peerj.7050.

28. Aira T, Salin K, Vasankari T, Korpelainen R, Parkkari
J, Heinonen O, Savonen K, Alanko L, Kannas L, Seldnne
H, Villberg J. Training volume and intensity of physical
activity among young athletes: the health promoting
sports club (HPSC) study. Advances in Physical
Education. 2019(4).
https://doi.org/10.4236/ape.2019.94019.

1JDDT, Volume 16 Issue 36s, 2026

Page 360



Comparative Analysis Of Visual Efficiency, Eye Comfort And Visual Functions Among Mobile Active Gamers

And Sportspersons

29 Grose EC, Barrett J. Near Point of Convergence and
its clinical significance. Optometry and Vision Science.
2016

30. Tjan BS. The physiology of accommodation and its
clinical implications. Clinical and Experimental
Optometry. 2018

31. Grosvenor T, Krumholtz I et al. Clinical Procedures
in Primary Eye Care. 4" ed. St. Louis: Elsevier; 2016

1JDDT, Volume 16 Issue 36s, 2026

Page 361



