
INTRODUCTION
In the current decades, video games (VGs) enterprise has 
increased to the factor of turning into one of the biggest 

1multimedia nancial sports in the world . VGs have emerged 
as right now an extraordinarily famous entertaining event 

2amongst kids, youth, and adults . Games seemed for the 
primary time spent in the recent era, while Steve Russell 
created Spacewar, the rst actual VG of history, with 

important pix and luminous dots shifting at the display. As 
days passed, specically the way towards the improvement of 
technological evolution, video games were ever greatest 
immersive and became a wealthy advent, and several 
contributions made video games essential like food and water 

3to kids and youths .

Such an amazing fulllment of video gaming enterprise, 
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Aims To identify the effect of Video Gaming on Heart rate variability, Autonomic Changes, Visual Evoked 
Potential, Cognition, and the effect of long hours of video game playing This study is an  Method 

observational study conducted among the volunteered medical students studying at Sri Venkateshwaraa Medical College 
Hospital and Research centre, Ariyur, Puducherry in the year from 2018 to 2021, who are playing video games, and the study 
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median age of 20.605 ± 0.9702 based on video games played intermittently in 24 hours students were divided into 3 categories, 
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hours were 54. 311 students played video games using mobile and 89 students used Laptops there was a statistical signicance 
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students' heart rate was abnormal among them 33 showed Bradycardia 14 showed Tachycardic and there was statistical 
signicance among the categories. 193 students' BP was low, 79 students' BP was high and (<0.00001) (Chi-square - 48.0334), 
there was a statistical signicance among the categories  Among the 400 student's Heart Rate (0.0314) (Chi-square –10.6033).
Variability results, <50 milliseconds (unhealthy value) of SDNN was found in 44 students and there was a statistical 
signicance among the categories below and above the normal range of 53.5-82 milliseconds (0.00001)(Chi-square – 206.655), 
(unhealthy value) of RMSSD for males was found in 59 students and below and above the normal range of 22-79 milliseconds 
(unhealthy value) of RMSSD for females was found in 53 students there was a statistical signicance among the categories 
(0.0422)(Chi-square – 13.053), <50 milliseconds (unhealthy value) of PNN-50 was found in 58 students and there was a 
statistical signicance among the categories . Out of 400 Students >0.4 milliseconds (<0.00001)(Chi-square – 129.0331)
(unhealthy value) of Total Power was found in 115 students and there was a statistical signicance among the categories 
(0.0471) (Chi-square – 6.1101), >0.4 milliseconds (unhealthy value) of Ratio of High and Low-Frequency Powers of heart rate 
variability was found in 137 students and there was a statistical signicance among the categories (0.0176) (Chi-square – 
8.0746). Among the 400 students' Visual Evoke Potential results, >100 milliseconds (unhealthy value) of were found in 118 
students >100 milliseconds (unhealthy value) of N145 were found in 124 students, and there was a statistical signicance 
among the categories , >100 milliseconds (unhealthy value) of P100 were found in 108 (0.00005) (Chi-square- 19.7573)
students, and there was a statistical signicance among the categories . Below and above (<0.00001) (Chi-square – 23.6437)
the normal range of 3.9-8.3microVolt (unhealthy value) of N75-P100 amplitude for the right eye was found in 48 males, below 
and above the normal range of 5.9-12.3 microVolt (unhealthy value) of N75-P100 amplitude for the right eye was found in 49 
female students there was a statistical signicance among the categories . Below and (<0.00001) (Chi-square – 121.8749)
above the normal range of 3.6-8.0microVolt (unhealthy value) of N75-P100 amplitude for the left eye was found in 34 males, 
below and above the normal range of 5.1-11.5microVolt (unhealthy value) of N75-P100 amplitude for the left eye was found in 44 
female students there was a statistical signicance among the categories . Among the 400 (<0.00001) (Chi-square – 93.632)
student's Mini-Mental Status Examinations (MMSE) for cognition results, the delayed response was given for all 5 sections of 
MMSE by the students who played the games for > 6 hours.  The results clearly explain that students playing  Conclusions
games increases body weight, brings abnormality in heart rate, blood pressure, abnormal heart rate variability markers 
showing decreased Autonomic Nervous System functions, abnormal visual evoke potential markers showing visual 
impairment, and delayed responses in MMSE showing lesser cognitive capacities leading to poor quality of life, hence this 
study will enlighten the knowledge of medical students (study population), and other medical students, psychiatrist, counselors 
counseling kids, and youths who attempted suicide due to failure in video games, and other health care workers.
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collectively with the reality that it has become one of the 
maximum famous leisure sports practiced through kids and 

4youth . Common and probable causes of sleep problems with 
possible effects on cognition and human playing of VGs 

5publicity were reported frequently . Recent research 
conrmed that in western industrialized international 
locations, many kids and youth play VGs for a long term at 

6some point in the day . 

Several current researches have proven that kids and youth 
stay media-saturated lives: a percent starting from 83 to 97% 
have a domestic console for VG with which have to interact for 
numerous hours in line with the day. Video gaming isn't 
always conned to the youngest: it's been said that greater 
than 1/2 of U.S. adults are inquisitive about gambling of VGs 
and its miles believed that such possibilities will moderately 

7boom over the years .

In 2018, U.S. Surgeon General hypothesized that VGs had 
been one of the main motives for medical immunity. In the 
following years, the controversy moved and persevered inside 
the medical network displaying regularly contrasting factors 
of view stating video gaming leads to several ill medical 

8conditions in kids and youths .

Human beings that play to traditional VGs tend to reveal 
sizeable behavioural effects such as misguided ingesting 
habits, BMI boom, and an elevated threat of weight problems 
in each male, women, and independently through age at the 

9contrary . 

Folks who play exergames tend to reveal a few tness 
blessings because of the development of bodily tness, 

10signicant weight loss, and improved enjoyment . In general, 
it'd be considered that all those observations are applicable 
caveats while a scientic evaluation of literature is achieved 
with recognition of psychological, behavioral, and 

11physiological ill effects of videogaming .

Indians preferred to use mobile games than the computer or 
console games. In 2016, India had about 201 million users of 
mobile games across the country. This was projected to reach 
nearly 370 million users by the year 2022. An increase in 
mobile use for gaming is associated with multiple negative 
outcomes including decreased sleep time and increased 
tiredness, and very little information is available on the neural 
changes in addition to bad cognitive changes due to mobile 

12gaming .

Carson, V et al report that video gaming brings delayed 
13cognition in young children . Tripathi, M et al found that a 

positive association was found between screen-time usage and 
14adiposity in young children and adolescents . Chaput, J. P et al 

expressed in the study that gaming before bedtime increases 
15calories thus leading to obesity, and obesity-related issues .

As per World Health Organization (WHO), the Diagnostic and 
Statistical Manual of Mental Disorders (DSM-5), and the 
International Classication of Diseases (ICD-11) videogames 

16, 17were considered an addiction disorder . Khodakovskaia, O 
et al report that 72% of the youths were considering gaming as 

18a threat than alcohol .

Wang, H. R et al explains that gaming leads to aggression, 
depression, and anxiety thus bringing poor personality 
characteristics such as less interest in social network, poor 
physical and mental well-being, maladaptive coping, 

19, 20loneliness, and lowest self-esteem . Raouf, S. Y. A et al 
reported that there is a signicant correlation found between 

21gaming disorder and BMI .

These researches have additionally been currently deeply 

reviewed and mentioned in a theoretical framework of mind 
plasticity and at the possibility to apply this generation of kids 
and youths leading to both physical and mental ill health 
bringing several hospitalizations and even suicide.

Hence, this study was planned and conducted among 
volunteered medical students who are playing video games 
and can bring awareness among the medical students and 
also all the kids, and youths who play video games for longer 
hours and spoil their physical and mental strength.

Ethical clearance
This study was approved by the Institutional Ethical 
Committee and provided with a clearance certicate to 
conduct the study. 

Conicts-None
Funding-None
Inclusion criteria
Ÿ Volunteered Smartphone users playing games
Ÿ Both male and female volunteers aged 19 to 23 years
Ÿ Students with normal vision (6/6), and normal colour 

vision.

Exclusion criteria
Ÿ Visual abnormality including refractive errors (VEP testing 

needs normal vision)
Ÿ Any organic brain disease is likely to reduce cognition.
Ÿ History of cardiac abnormality.
Ÿ History of autonomic dysfunction.
Ÿ Using other gaming gadgets like consoles, X-box, etc.,
Ÿ History of prolonged hospitalization likely to reduce the 

attention span.
Ÿ Students are not willing to give consent.

MATERIALS AND METHODS
Methodology:
Study Subjects and Data Collection
Medical students studying at Sri Venkateshwaraa Medical 
College Hospital and Research centre, Ariyur, Puducherry 
in the year from 2018 to 2021, who are playing video games, 
volunteered for this observational study conducted from 
January 2021-December-2021. 

The study subjects were interviewed individually, and 
anthropometric parameters, and the subjective sensations 
and electrocardiogram were recorded. The basal 

22cardiovascular parameters such as Heart Rate (HR) , Blood 
23 24Pressure (BP) , and Body Mass Index (BMI)  were also 

recorded. Students were tested and the data for Heart rate 
25 26variability (HRV) , Visual Evoked Potential (VEP) , and 

Cognition test using Mini-mental status examination (MMSE) 
27 were done and data were collected and recorded. 

Heart Rate Variability (HRV)
HRV was done using PHYSIOPAC SYSTEM, MEDICAID 
SYSTEMS, Chandigarh in which, in 5 minutes time domain 
(RR interval, the standard deviation of all normal RR intervals 

28(SDNN) , root mean square of differences between adjacent 
29normal RR intervals (RMSSD)  and the percentage of 

adjacent RR intervals with a difference of duration greater 
30than 50 msec (PNN50)  and frequency domain (Total power 

31(TP) , low frequency normalized unit (LFnu), high frequency 
normalized unit (HFnu), and Ratio of low frequency-high 

32frequency (LF/HF ratio)  parameters of HRV were assessed by 
the frequency analysis of sequential R wave to R wave 
intervals of according to Electrocardiogram International 

33Guidelines  the RR time interval series were extracted from 
34ECG records using Kubios HRV analysis software  and 

recorded for all the study population. 

Visual Evoked Potential (VEP)
35Visual acuity was assessed using Snellen's chart  and the 

VOLUME - 12, ISSUE - 01, JANUARY - 2023 • PRINT ISSN No. 2277 - 8160 • DOI : 10.36106/gjra

  X 87GJRA - GLOBAL JOURNAL FOR RESEARCH ANALYSIS



Visual Evoked Potential test using waveforms of N75, P100, 
N145, and N75-P100 amplitude in both the eyes were done 

3 6using the PHYSIOPAC -PP4,  MEDICAIDSYSTEM -
Chandigarh-India. Prior to the VEP distance of 1 meter from 
the pattern generator screen in dark air-conditioned room and 
was asked to look at the central spot on the screen with one 
eye, with the other eye patched. The VEPs was picked up (10-

3720 International System of Electrode placement)  as the 
difference between the active electrode and the reference 
electrode. The ground electrode was xed at the wrist. The 
shift pattern test stimulus on the TV monitor is white & black 
checks (15x15 mm size). The electrode impedance was kept 
below 5kilo ohms, with automatic artifact rejection. The 
readings were recorded.

The students were also issued a validated questionnaire for 
Mini-Mental Status Examination (MMSE) for Cognition.

Mini-mental status examination (MMSE) for Cognitive 
Functions 
To assess the Cognitive functions- A mini mental status 
examination (MMSE) was done using a validated form of 25 
questions for a total score of 50 marks. The students write the 
answer as fast as possible within 30 seconds. The student 
writes the correct answer within 30 seconds, the response is 
recorded as an immediate response, and the mark is allotted, 
if the student writes beyond 30 seconds, the response is 
recorded as delayed, and marks were not allotted. Marks 
scored>35 marks show no cognitive impairment, 18-34 show 
mild cognitive impairment and 0-17 show severe cognitive 
impairment.

For Orientation to time the questionnaire has questions on 
months, dates, years, seasons, days, weeks, and the allowed 
time is 30 seconds and the responses were recorded. For 
Orientation to place the questionnaire has questions on, 
buildings, oors, campuses, cities, states and the allowed 
time were 30 seconds and the responses were recorded. 
Attention and calculation were done by Letter digit 

38substitution test (LDST)  to assess the neuropsychology 
activity of the brain in which the student has to write the 
corresponding letter under each digit within 30 seconds, and 
the responses were recorded.

39For Recall, Wechsler memory scale – revised (WMS-R)  is 
done, in which a page with the designs was placed in the grid 
for 10 seconds and was asked to remember and reproduce the 
correct designs and place them in the puzzle grid within 30 
seconds and the responses were recorded. For language, 
different Indian languages were given and the students were 
asked to identify the languages as many within 30 seconds, 
and the responses were recorded.

Analysis
The volunteered students were grouped into 3 groups based 

40on their hours of gameplay based on an American guideline , 
and the guidelines clearly show gaming time-line 1-2 
hours/day was considered as (unhealthy) excess of playing 
game time, and < 1-2 hours/day was considered as 0 tie-line 
of games played in 24 hours. The 1st group was students who 
played video games for ≤ 3 hours, the second group was 
students who played games for 4-6 hours, and the 3rd group 
was students who played games for >6 hours intermittently in 
24 hours. 

These groups were analyzed for age categories, gadgets in 
which the games were played, BMI, heart rate, blood pressure, 
Standard deviation of sequential 5-minute N-N interval 
(SDNN), The root mean square of successive differences 
between normal heartbeats (RMSSD), Proportion of adjacent 
R-R intervals (PNN-50), Total Power Heart Rate Variability (TP-
PHRV), Ratio of High and Low-Frequency Powers of Heart Rate 

Variability (RHLFP-HRV), N75, N145, P100, N75-P100 
amplitude (Right eye), N75-P100 amplitude (Left eye), Mini-
Mental Status Examination (MMSE) for cognition, and results 
were recorded.

Statistical analysis of data:
Statistical analysis was done using the statistical package 
SPSS version 21. The data were expressed as mean ± SD for 
distributive variables, and frequency/percentage for 
descriptive variables. The association of hours of game 
played and clinical variables, HRV variables, and VEP 
variables were analyzed by Chi-square tests and the P value 
of <0.05 was considered statistically signicant.

RESULTS
A total of 400 young medical students in the Tertiary Teaching 
Institute were questioned regarding the gaming nature and 
the effect of gaming on Heart Rate Variability, Visual Evoked 
Potential, Cognition, circadian rhythm autonomic functions, 
and its characteristics were outlined in Table 1. Out of 400 
students, males 183 (45.8%) and females were 270 (54.2%). 
The 400 students ages were categorized into 2 groups, in 
which 19-20 years were 168 (42.0%) students, and 21-22 years 
were 232 (58.0%) students with a mean ± SD value of 
20.605±0.9702.

Students were asked how many hours they play the games 
intermittently in 24 hours, and 223 (55.7%) students were 
playing the games ≤ 3 hours intermittently in 24 hours, 123 
(30.8%) students were playing the games 4-6 hours 
intermittently in 24 hours, and 54 (13.5%) students were 
playing the games > 6 hours intermittently in 24 hours. 
Students were asked which gadgets were used to play games, 
and 311 (77.7%) played on mobiles, whereas 89 (22.3%) of 
students played their games using laptops (Table 1). 

Students' clinical markers concerning gaming were recorded. 
Student's Body Mass Index (BMI) was noted and students with 
≥ 25 BMI were 142 (35.5%) whereas < 25 were 258 (65.5%). 
The cardiovascular parameter such as Heart Rate (HR) was 
observed, and a normal heart rate was found in 353 (88.2%) 
students, a slow heart rate (Bradycardia) was found in 33 
(8.3%) students, and a high heart rate (Tachycardia) was 
found in 14 (3.5%) of students. The student's other clinical 
markers such as Blood Pressure (BP) were also observed and 
recorded. Normal blood pressure was recorded in 128 (32.0%), 
whereas low blood pressure was found in 193 (48.3%), and 
high blood pressure was found in 79 (19.7%) of students 
playing games (Table 1).

The Electrocardiogram (ECG) was done for the students 
based on international guidelines to evaluate the Heart Rate 
Variability (HRV) of the students playing games and the 
readings of the ECG were tested and recorded. The 5 minutes 
of short-term variation of the heart with time and frequency 
domain were analyzed to check the functioning of the 
autonomic nervous system of students playing games. The 
standard deviation of sequential 5-minute N-N interval 
(SDNN) was analyzed and found < 50 milliseconds SDNN 
was found in 37 (9.3%) of students, 50-100 milliseconds of 
SDNN values of time domain were found in 156 (39%) of 
students, and > 100 milliseconds of SDNN were found in 207 
students (51.7%) with mean ± SD value of 107.511±61.773 
(Table 1).

The root means square of successive differences between 
normal heartbeats (RMSSD) were analyzed and healthy 
males were found in 45 (11.2%) of students, healthy females 
were found in 125 (31.3%), whereas unhealthy males were 
found in 138 (34.5%), and unhealthy females were 92 (23.0%) 
with mean ± SD value of 67.566±35.3752, as per the 
standards-based time domain. The proportion of adjacent R-R 
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intervals (PNN-50) was analyzed and found < 50 milliseconds 
PNN-50 was found in 58 (14.5%) of students, 50-100 
milliseconds of PNN-50 values were found in 192 (48%) of 
students, and > 100 milliseconds of PNN-50 were found in 150 
students (37.5%) with mean ± SD value of 94.678±46.3322 
(Table 1).

The other marker of the heart rate variability Total Power (TP) 
was also analyzed and ≤ 0.4 milliseconds squared of the total 
power of frequency domain was found in 227 (56.8%) students, 
and > 0.4 milliseconds squared of total power was found in 
173 (43.2%) students with mean ± SD value of 0.3631±0.147. 
The ratio of High and Low-Frequency Powers of Heart Rate 
Variability (RHLFP-HRV) was analyzed and ≤ 0.4 milliseconds 
squared of RHLFP-HRV was found in 257 (64.3%) students, 
and > 0.4 milliseconds squared of RHLFP-HRV of frequency 
domain was found in 143 (35.7%) students with mean ± SD 
value of 0.3927±0.189 (Table 1).

We also conducted tests to analyze and evaluate the Visual 
Evoked Potential (VEP) capacity of the students who are 
playing games. One of the markers of VEP is N75 latency, 
which was calculated as acceptable latency as ≤100 which 
was found in 266 (66.5%) of students, whereas unhealthy 
(unacceptable) N75 latency of >100 was found in 134 (33.5%) 
of students with mean ± SD value of 84.7487±18.1148. The 
other marker N145 latency was also calculated and found 
≤100 in 259 (64.8%) of students which was considered to be an 
acceptable latency, whereas unhealthy (unacceptable) N145 
latency >100 was found in 141 (35.2%) of students with mean 
± SD value of 78.8344±28.0098 playing games (Table 1).

The other marker P100 latency was also calculated and found 
≤100 in 279 (69.8%) of students which was considered to be an 
acceptable latency, whereas unhealthy (unacceptable) P100 
latency >100 was found in 121 (30.2%) of students with mean 
± SD value of 80.5497±24.0108 playing games. N75-P100 
amplitude was also calculated for the students in both right 
and left eye playing games and was found in 115 (28.8%) 
which was considered as healthy males as per standard, 
whereas unhealthy males were 68 (17%) in the N75-P100 
amplitude test. 

The healthy females were found 181 (45.2%), whereas 
unhealthy females were found to be 36 (9%) with a mean ± SD 
value of 6.7648±2.5121 in the right eye. 140 (35.0%) which was 
considered as healthy males as per standard, whereas 
unhealthy males were 43 (10.7%) in the N75-P100 amplitude 
test. The healthy females were found 176 (44.0%), whereas 
unhealthy females were found 41 (10.3%) with a mean ± SD 
value of 6.5964±2.3962 in the left eye (Table 1).

We have done Mini-Mental Status Examination (MMSE) for 
the cognition capacity of students playing games, and we 
have done 5 parameters to identify the process of cognitions 
and the responses were recorded as immediate and delayed 
responses. Among the 5 parameters fundamental process of 
cognitions was identied by orientation to time, and we found 
that immediate responses to the questions were given by 302 
(75.5%) students, and delayed responses were given by 98 
(24.5) students (Table 1). 

For orientation to place, immediate responses to the questions 
were given by 292 (73.0%) students, and delayed responses 
were given by 108 (27.0%) students. For attention and 
calculation, immediate responses to the questions were given 
by 282 (70.5%) students, and delayed responses were given by 
118 (29.5%) students (Table 1).

For recall, immediate responses to the questions were given 
by 306 (76.5%) students, and delayed responses were given by 
94 (23.5%) students. For language, immediate responses to 

the questions were given by 285 (71.3%) students, and 
delayed responses were given by 115 (28.7%) students (Table 
1).

Table 1 Basic Outline of Mobile Gaming on Cognition Study 
Population
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Variables No (%)
Gender (n=400) 
Males 183  (45.8)
Females 217 (54.2)
Age Categories (in years) 20.605±0.9702
19-20 years 168 (42.0)
21-22 years 232 (58.0)
Hours of games played (Hours)
≤3 223 (55.7)
4-6 hours 123 (30.8)
>6 54 (13.5)
Gadgets in which the games played
Mobile 311 (77.7)
Laptop 89 (22.3)
BMI
≥25 142 (35.5)
<25 258 (64.5)
Heart Rate (beats/minutes-bpm)
Normal Range 353 (88.2)
Bradycardia 33 (8.3)
Tachycardia 14 (3.5)
Blood Pressure (mmHg)  
Normal Blood Pressure 128 (32.0)
Low Blood Pressure 193 (48.3)
High Blood Pressure 79 (19.7)
Standard deviation of sequential 5-minute N-N interval 
(SDNN) (ms) 107.511±61.773
< 50 37 (9.3)
50-100 156 (39.0)
>100 207 (51.7)
The root mean square of successive differences between 
normal heartbeats (RMSSD) (ms) 67.566±35.3752
53.5–82 ms — Healthy Males 45 (11.2)
Unhealthy Males 138 (34.5)
22–79 ms — Healthy Females 125 (31.3)
Unhealthy Females 92 (23.0)
Proportion of adjacent R-R intervals (PNN-50) (ms) 
94.678±46.3322
< 50 58 (14.5)
50-100 192 (48.0)
>100 150(37.5)
Total Power Heart Rate Variability (TP-PHRV) (ms2 ) 
0.3631±0.147
≤0.4 227 (56.8)
>0.4 173 (43.2)
Ratio of High and Low Frequency Powers of Heart Rate 
Variability (RHLFP-HRV) (ms2 ) 0.3927±0.189
≤0.4 257 (64.3)
>0.4 143 (35.7)
N75 (ms) 84.7487±18.1148
≤100 266 (66.5)
>100 134 (33.5)
N145 (ms) 78.8344±28.0098
≤100 259 (64.8)
>100 141 (35.2)
P100 (ms) 80.5497±24.0108
≤100 279 (69.8)
>100 121 (30.2)
N75-P100 amplitude (μV) Right Eye 6.7648±2.5121
8–3 ms — Healthy Males 115 (28.8)
Unhealthy Males 68 (17.0)
8-3 ms — Healthy Females 181 (45.2)
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We further categorized the young medical students into 3 
categories based on their hours of games played 
intermittently in 24 hours. 

The 1st category was students played games ≤3 hours which 
was counted as 223 students, the 2nd category was 4-6 hours 
which was counted as 123 students, the 3rd category was >6 
hours which was counted as 54 students, and the basic details 
such as gender, age categories, and the gadgets used to play 
the games were described in Table 2.

In Table 2, we explained that out of 183 young male medical 
students, 108 (48.4%) males who played games for <3 hours, 
52 (42.3%) males played games for 4-6 hours, and 23 (42.6%) 
males played games for >6 hours, whereas out of 217 young 
females medical students, 115 (51.6%) females who played 
games for ≤3 hours, 71 (57.7%) females played games for 4-6 
hours, and 31 (57.4%) females played games for >6 hours.

We categorized the young medical students based on age 
also, and 19-20 years of age was found in 168 students, in 
whom 104 students played games for ≤3 hours, 43 students 
played games for 4-6 hours, and 21 students played games for 
>6 hours. 21-22 years of age was found in 232 students, in 
whom 119 students played games for ≤3 hours, 80 students 
played games for 4-6 hours, and 33 students played games for 
>6 hours (Table 2).

Table 2 also expresses the details in regards to the gadgets in 
which the young students played the games based on the 
hours they played, and it was found 311 students played 
games using mobile, among them 188 (84.3%) played games 
for ≤3 hours, 92 (74.8%) students played games for 4-6 hours, 
and 31 (57.4%) students played games for >6 hours, whereas 
89 students played games using laptops, among them 35 
(15.7%) played games for ≤3 hours, 31 (25.2%) students 
played games for 4-6 hours, and 23 (42.6%) students played 
games for >6 hours with a statistical signicance of 0.00007 
(Chi-square-19.0763).

Table 2 Basic Attributions of Students Playing Games Based 
on the Hours of Games Played

*Statistical Signicant
In Table 3 we explained the clinical prole of the young 
medical students playing games based on the hours of games 
played, and the students with ≥25 Body Mass Index (BMI) was 
found 145 students, among them 73 (32.7%) played games for 
≤3 hours, 51 (41.5%) students played games for 4-6 hours, and 
21 (38.9%) students played games for >6 hours, whereas out 
of 255 students whose BMI was <25, among them 150 (67.3%) 
played games for ≤3 hours, 72 (58.5%) students played 
games for 4-6 hours, and 33 (61.1%) students played games 
for >6 hours. 

We observed the Heart Rate (HR) of the medical students who 
played games and plotted based on the hours of games 
played. Out of 400 students, 353 medical students showed a 
normal range of HR, whereas 47 student's HR was abnormal 
and among them, 33 showed Bradycardia, in 33 students with 
bradycardia, 5 (2.3%) played games ≤ 3 hours, 16 (13.0%) 
played games 4-6 hours, and 12 (22.2%) played games >6 
hours, whereas 14 students showed Tachycardia, among 
them 3 (1.3%) played game for ≤ 3 hours, 04 (3.3%) played 
games 4-6 hours, and 7 (13.0%) played games >6 hours, with 
the statistical signicance of <0.00001 (Chi-square-48.0334) 
(Table 3).   

We examined the Blood Pressure (BP) in our young medical 
students during the study, and found out of 400 students 128 
students found normal BP, out of these 128 students, 215 
students played the games ≤ 3 hours, 103 (83.7%) played 
games 4-6 hours, and 35 (64.8%) played games >6 hours, 
whereas 193 students showed Low BP (LBP), among them 120 
(53.8%) played game for ≤ 3 hours, 54 (43.9%) played games 
4-6 hours, and 19 (35.2%) played games >6 hours, 79 students 
showed High Blood Pressure (HBP), in the 42 (18.8%) played 
games ≤ 3 hours, 21 (17.1%) played games 4-6 hours, and 16 
(29.6%) played games >6 hours with the statistical 
signicance of 0.0314 (Chi-square-10.6033) (Table 3).  

Table 3 Clinical prole of Students Playing Games Based on 
the Hours of Games Played
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Unhealthy Females 36 (9.0)
N75-P100 amplitude (μV) Left Eye 6.5964±2.3962
8–3 ms — Healthy Males 140 (35.0)
Unhealthy Males 43 (10.7)
8-3 ms — Healthy Females 176 (44.0)
Unhealthy Females 41 (10.3)
Mini-Mental Status Examination (MMSE) for Cognition 
Orientation to time
Immediate 302 (75.5)
Delayed 98 (24.5)
Orientation to place
Immediate 292 (73.0)
Delayed 108 (27.0)
Attention and calculation
Immediate 282 (70.5)
Delayed 118 (29.5)
Recall
Immediate 306 (76.5)
Delayed 94 (23.5)
Language
Immediate 285 (71.3)
Delayed 115 (28.7)

Age 
Catego
ries (in 
years)

19-20 
years

104 (46.6 ) 43 (35.0 ) 21 (38.9 ) 4.68
57

0.096
1

21-22 
years

119 ( 53.4) 80 ( 65.0) 33 ( 61.1)

Gadge
ts in 
which 
the 
games 
played

Mobile 188 (84.3 ) 92 (74.8 ) 31 (57.4 ) 19.0
763

0.000
07*

Laptop 35 ( 15.7) 31 (25.2 ) 23 ( 42.6)

Varia
bles

Categ
ories

Hours of games played (Hours) Chi 
square

p 
value≤3 hours

(n=223)
4-6 hours
(n=123)

>6 hours
(n=54)

BMI ≥25 73 (32.7) 51 (41.5) 21 (38.9 ) 2.8013 0.246
4<25 150 (67.3) 72 ( 58.5) 33 ( 61.1)

Heart 
Rate 
(beats
/minut
es-
bpm)

Norm
al 
Range

215 (96.4) 103 (83.7 ) 35 (64.8 ) 48.033
4

<0.0
0001*

Brady
cardia

5( 2.3) 16 (13.0 ) 12 ( 22.2)

Tachy
cardia

3 ( 1.3) 4 ( 3.3) 7 ( 13.0)

Blood 
Press
ure 
(BP) 
(mmH
g)

Norm
al BP 

61 (27.4) 48 (39.0 ) 19 (35.2 ) 10.603
3

0.031
4*

Low 
BP

120 (53.8) 54 ( 43.9) 19 (35.2)

High 
BP

42 (18.8) 21 ( 17.1) 16 (29.6)

Variabl
es

Categor
ies

Hours of games played (Hours) Chi 
squ
are

p 
value≤3 hours

(n=223)
4-6 hours
(n=123)

>6 hours
(n=54)

Gende
rs

Males 108 (48.4 ) 52 (42.3 ) 23 (42.6 ) 1.46
04

0.481
8Females 115 (51.6 ) 71 ( 57.7) 31 ( 57.4)
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*Statistical Signicant

As we wanted to know the effects caused due to the stress on 
the Heart/Autonomic Nervous System (ANS) in regards to 
playing games, hence we collected the data on Heart Rate 
Variability (HRV) of students playing games based on the 
hours of games played and reported in  Among the Table 4.
heart rate variability, the Standard deviation of sequential 5-
minute N-N interval (SDNN) was recorded and found <50 
milliseconds (unhealthy value) of SDNN were noted in 44 
students, among them 7 (3.1%) students played for ≤ 3 hours, 
10 (8.1%) played games 4-6 hours, and 27 (50.0%) played 
games >6 hours. 50-100 milliseconds of SDNN were noted in 
151 students, among them, 44 (19.7%) students played for ≤ 3 
hours, 85 (69.1%) played games for 4-6 hours, and 22 (40.7%) 
played games >6 hours. >100 milliseconds of SDNN were 
noted in 205 students, among them, 172 (77.2%) students 
played for ≤ 3 hours, 28 (22.8%) played games for 4-6 hours, 
and 5 (9.3%) played games >6 hours. with the statistical 
signicance of <0.00001 (Chi-square-206.655). 

In Table 4, the other marker of HRV, the root mean square of 
successive differences between normal heartbeats (RMSSD) 
was explained for the study population who played the 
games. Based on the standards of RMSSD the medical 
students were classied as healthy and unhealthy. The 
students whose RMSSD was 53.5-82 milliseconds were 
considered healthy males (n=124), among them 77 (34.5%) 
played games of RMSSD was ≤ 3 hours, 32 (26.0%) played 
games 4-6 hours, and 15 (27.8%) played games >6 hours, and 
students whose RMSSD was below and above the normal 
range were considered as unhealthy males (n=59), among 
them 31 (13.9%) played games of RMSSD was ≤ 3 hours, 20 
(16.3%) played games 4-6 hours, and 8 (14.8%) played games 
>6 hours. The students whose RMSSD was 22-79 milliseconds 
were considered healthy females (n=164), among them, 77 
(34.5%) played games of RMSSD was ≤ 3 hours, 60 (48.8%) 
played games 4-6 hours, and 27 (50.0%) played games >6 
hours, and students whose RMSSD was below and above the 
normal range were considered as unhealthy females (n=53), 
among them 38 (17.1%) played games of RMSSD was ≤ 3 
hours, 11 (8.9%) played games 4-6 hours, and 4 (7.4%) played 
games >6 hours with the statistical signicance of 0.0422 
(Chi-square-13.053). 

The proportion of adjacent R-R intervals (PNN-50) was one of 
the other markers we recorded for the study population to 
evaluate the heart rate variability and found <50 milliseconds 
(unhealthy value) of PNN-50 was recorded in 58 students, 
among them 17 (7.6%) students played for ≤ 3 hours, 14 
(11.4%) played games 4-6 hours, and 27 (50.0%) played 
games >6 hours. 

50-100 milliseconds of PNN-50 was observed in 192 students, 
among them, 79 (35.4%) students played for ≤ 3 hours, 87 
(70.7%) played games for 4-6 hours, and 26 (48.1%) played 
games >6 hours. >100 milliseconds of PNN-50 was recorded 
in 150 students, among them, 127 (57.0%) students played for 
≤ 3 hours, 22 (17.9%) played games for 4-6 hours, and 1 (1.9%) 
played games >6 hours. with a statistical signicance of 
<0.00001 (Chi-square-129.0331) (Table 4).

We conducted certain tests to evaluate the effects of playing 
games on the Sympathetic and Parasympathetic systems. 
Total Power (TP) is one of the salient factors to check the 
sympathetic and para-sympathetic systems, and the spectral 
density of ≤0.4 milliseconds squared was considered a 
healthy outcome. 285 students were found healthy based on 
TP and among them, 170 (76.2%) students played for ≤ 3 
hours, 80 (65.0%) played games for 4-6 hours, and 35 (64.8%) 
played games >6 hours. The spectral density of >0.4 
milliseconds squared was considered an unhealthy outcome. 

115 students were found unhealthy, among them, 53 (23.8%) 
students played for ≤ 3 hours, 43 (35.0%) played games for 4-6 
hours, and 19 (35.2%) played games for>6 hours with a 
statistically signicance of 0.0471 (Chi-square-6.1101) (Table 
4).

Low-frequency (LF) and High-frequency bands were 
measured and the ratio was calculated as the Ratio of High 
and Low-Frequency Powers of Heart Rate Variability (RHLFP-
HRV). For the RHLFP-HRV, the spectral density of ≤0.4 
milliseconds squared was considered a healthy outcome. 263 
students were found healthy, among them, 160 (71.7%) 
students played for ≤ 3 hours, 72 (58.5%) played games for 4-6 
hours, and 31 (57.4%) played games for>6 hours. 

The spectral density of >0.4 milliseconds squared was 
considered an unhealthy outcome. 137 students were found 
unhealthy, among them, 63 (28.3%) students played for ≤ 3 
hours, 51 (41.5%) played games for 4-6 hours, and 23 (42.6%) 
played games for>6 hours with the statistical signicance of 
0.0176 (Chi-square-8.0746) (Table 4).

Table 4 Heart Rate Variability (HRV) of Students Playing 
Games Based on the Hours of Games Played
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Variables Categ
ories

Hours of games played 
(Hours)

Chi 
squa
re

P 
value

≤3 hours
(n=223)

4-6 
hours
(n=123)

>6 hours
(n=54)

Standard 
deviation 
of 
sequential 
5-minute 
N-N 
interval 
(SDNN) 
(ms)

< 50 7 (3.1) 10(8.1 ) 27 (50.0 ) 206.6
55

<0.00
001*

50-
100

44 (19.7) 85 (69.1) 22 ( 40.7)

>100 172 (77.2) 28 (22.8) 5 ( 9.3)

The root 
mean 
square of 
successive 
difference
s between 
normal 
heartbeats 
(RMSSD) 
(ms)

Healt
hy 
Males

77 (34.5) 32(26.0) 15(27.8) 13.05
3

0.042
2*

Unhe
althy 
Males

31(13.9) 20(16.3) 8(14.8)

Healt
hy 
Femal
es

77 ( 34.5) 60(48.8) 27(50.0)

Unhe
althy 
Femal
es 

38 (17.1) 11(8.9) 4(7.4)

Proportion 
of 
adjacent 
R-R 
intervals 
(PNN-50) 
(ms)

< 50 17 (7.6) 14 (11.4) 27 (50.0 ) 129.0
331

<0.00
001*50-

100
79 ( 35.4) 87 (70.7) 26 ( 48.1)

>100 127 (57.0) 22 (17.9) 1 ( 1.9)

Total 
Power 
Heart Rate 
Variability 
(TP-PHRV) 
(ms2 )

≤0.4 170 (76.2) 80(65.0 ) 35 (64.8 ) 6.110
1

0.047
1*

>0.4 53 ( 23.8) 43 
(35.0)

19 ( 35.2)
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*Statistical Signicant
We have conducted a few tests to understand the visual 
stimulus, visual pathway, and the effects caused to the eyes 
such as refractive errors due to playing games hence Visual 
Evoke Potential (VEP) tests were conducted and were 
expressed in Table 5. N75 latency was done and ≤100 
milliseconds was considered as healthy (normal) eyes found 
in 282 young medical students, among them 164 (73.5%) were 
found in students playing the games ≤ 3 hours, 86 (69.9%) was 
in students playing 4-6 hours, and 32 (59.3%) was found in 
students playing > 6 hours, whereas N75 latency >100 
milliseconds was considered as unhealthy (abnormal) eyes 
found in 118 students, among them 59 (26.5%) was found in 
students playing the games ≤ 3 hours, 37 (30.1%) was in 
students playing 4-6 hours, and 22 (40.7%) was found in 
students playing > 6 hours.

N145 latency was also done to evaluate VEP, and ≤100 
milliseconds was considered as healthy (normal) eyes found 
in 276 students, among them 174 (78.0%) were found in 
students playing the games ≤ 3 hours, 73 (59.3%) was in 
students playing 4-6 hours, and 29 (53.7%) was found in 
students playing > 6 hours, whereas N145 latency >100 
milliseconds was considered as unhealthy (abnormal) eyes 
found in 124 students, among them 49 (22.0%) was found in 
students playing the games ≤ 3 hours, 50 (40.7%) was in 
students playing 4-6 hours, and 25 (46.3%) was found in 
students playing > 6 hours with the statistical signicance of 
0.00005 (Chi-square-19.7573) (Table 5).   

In Table 5 we also have reported the other important marker of 
VEP, P100 latency, and ≤100 milliseconds was considered as 
healthy (normal) eyes found in 292 students, among them 184 
(82.5%) were found in students playing the games ≤ 3 hours, 
77 (62.6%) was in students playing 4-6 hours, and 31 (57.4%) 
was found in students playing > 6 hours, whereas P100 
latency >100 milliseconds was considered as unhealthy 
(abnormal) eyes found in 108 students, among them 39 
(22.0%) was found in students playing the games ≤ 3 hours, 46 
(37.4%) was in students playing 4-6 hours, and 23 (42.6%) was 
found in students playing > 6 hours with the statistical 
signicance of <0.00001 (Chi-square-23.6437).    

In Table 5, one of the prime markers of VEP is N75-P100 
amplitude which was tested in both the eyes (right eye and left 
eye) study subjects. Based on the standards, the N75-P100 
amplitudes were classied as healthy and unhealthy. The 
students whose N75-P100 amplitude was 3.9-8.3 microVolt 
(฀V) for the right eye were considered as healthy males 
(n=135), among them 98 (43.9%) played games of N75-P100 
amplitude was ≤ 3 hours, 33 (26.8%) played games 4-6 hours, 
and 4 (7.4%) played games >6 hours, and students whose 
N75-P100 amplitude was below and above the normal range 
were considered as unhealthy males (n=48), among them 10 
(4.5%) played games of N75-P100 amplitudes was ≤ 3 hours, 
19 (15.4%) played games 4-6 hours, and 19 (35.2%) played 
games >6 hours. The students whose N75-P100 amplitude 
was 5.9-12.3 microVolt (฀V) for the right eye were considered 
as healthy females (n=168), among them 107 (48.0%) played 
games of N75-P100 amplitude was ≤ 3 hours, 53 (43.1%) 
played games 4-6 hours, and 8 (14.8%) played games >6 
hours, and students whose N75-P100 amplitude was below 
and above the normal range were considered as unhealthy 
females (n=49), among them 8 (3.6%) played games of N75-
P100 amplitudes was ≤ 3 hours, 18 (14.7%) played games 4-6 

hours, and 23 (42.6%) played games >6 hours with the 
statistical signicance of <0.00001 (Chi-square-121.8749). 
    
The students whose N75-P100 amplitude was 3.6-8 microVolt 
(μV) for the left eye, were considered to be healthy males 
(n=149), among them 103 (46.2%) played games of N75-P100 
amplitude was ≤ 3 hours, 37 (30.1%) played games 4-6 hours, 
and 9 (16.7%) played games >6 hours, and students whose 
N75-P100 amplitude was below and above the normal range 
were considered as unhealthy males (n=34), among them 5 
(2.2%) played games of N75-P100 amplitudes was ≤ 3 hours, 
15 (12.2%) played games 4-6 hours, and 14 (25.9%) played 
games >6 hours. The students whose N75-P100 amplitude 
was 5.1-11.5 microVolt (μV) for the left eye, were considered 
healthy females (n=173), among them 105 (47.1%) played 
games of N75-P100 amplitude was ≤ 3 hours, 57 (46.3%) 
played games 4-6 hours, and 11 (20.4%) played games >6 
hours, and students whose N75-P100 amplitude was below 
and above the normal range were considered as unhealthy 
females (n=44), among them 10 (4.5%) played games of N75-
P100 amplitudes was ≤ 3 hours, 14 (11.4%) played games 4-6 
hours, and 20 (37.0%) played games >6 hours with the 
statistical signicance of <0.00001 (Chi-square-93.632) 
(Table 5).    

Table 5 Visual Evoked Potential (VEP) of Students Playing 
Games Based on the Hours of Games Played

*Statistical Signicant
We have conducted Mini-Mental Status Examination (MMSE) 
for the Cognition of Students Playing Games Based on the 
Hours of Games Played and plotted in Figure 1. We have done 
5 parameters to identify the process of cognitions and the 
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Variabl
es

Categori
es

Hours of games played 
(Hours)

Chi 
square

P 
value

≤3 
hours
(n=223)

4-6 
hours
(n=123)

>6 
hours
(n=54)

N75 
(ms)

≤100 164 
(73.5)

86 (69.9) 32 (59.3) 4.2934 0.1169

>100 59 (26.5) 37 (30.1) 22( 40.7)
N145 
(ms)

≤100 174 
(78.0 )

73 
(59.3 )

29 
(53.7 )

19.757
3

0.0000
5*

>100 49 
(22.0)

50 
(40.7)

25
(46.3)

P100 
(ms)

≤100 184 
(82.5 )

77 
(62.6 )

31
(57.4 )

23.643
7

<0.00
001*

>100 39 
(17.5)

46
(37.4)

23 
(42.6)

N75-
P100 
amplitu
de (μV) 
(Right 
eye)

Healthy 
Males

98 
(43.9 )

33 
(26.8 )

4 
(7.4 )

121.87
49

<0.00
001*

Unhealt
hy 
Males

10 ( 4.5) 19 (15.4) 19 
(35.2)

Healthy 
Females

107 
(48.0 )

53 
(43.1 )

8 
(14.8)

Unhealt
hy 
Females 

8 
(3.6)

18 
(14.7)

23
(42.6)

N75-
P100 
amplitu
de (μV)     
(Left 
eye)

Healthy 
Males

103 
(46.2 )

37 
(30.1 )

9 
(16.7 )

93.632 <0.00
001*

Unhealt
hy 
Males

5 
(2.2)

15 (12.2) 14 
(25.9)

Healthy 
Females

105 
(47.1 )

57 
(46.3 )

11
(20.4)

Unhealt
hy 
Females 

10 
(4.5)

14 
(11.4)

20( 37.0)

Ratio of High 
and Low 
Frequency 
Powers of Heart 
Rate Variability 
(RHLFP-HRV) 
(ms2)

≤0.4 160 
(71.7 )

72 
(58.5 )

31
(57.4 )

8.074
6

0.017
6*

>0.4 63 
(28.3)

51
(41.5)

23 
(42.6)
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responses were recorded as immediate and delayed 
responses. Among the 5 parameters fundamental process of 
cognitions was identied by orientation to time, and we found 
that immediate responses to the questions were given by 
students who played games ≤ 3 hours (89.2%), whereas 
delayed responses were found higher in students who played 
games > 6 hours (81.5%). 

The other MMSE variable was an orientation to the place 
which identies the involvement mind in response to 3 
dimensions such as person, place, and time. Immediate 
responses were higher in students who played games ≤ 3 
hours (85.6%), whereas delayed responses were found higher 
in students who played games > 6 hours (75.9%), and for the 
3rd MMSE variable, attention and calculation, immediate 
responses (85.2% in ≤ 3 hours), and delayed responses 
(85.2% in > 6 hours) (Figure 1). 

The 4th and 5th MMSE variables were recall (amnestic 
impairment) and visuospatial (images and perception). 
Immediate responses for recall were (90.6%) in ≤ 3 hours, and 
delayed responses were (72.2%) in students who played 
games > 6 hours. The immediate responses to the 5th MMSE 
variable visuospatial for language were found higher (84.3% 
in ≤ 3 hours), and delayed responses (79.6% in > 6 hours) 
(Figure 1). 

Figure 1 Mini-Mental Status Examination (MMSE) for 
Cognition of Students Playing Games Based on the Hours of 
Games Played

DISCUSSION 
Gaming is bringing a negative impact on physical and mental 
health making human life inappropriate for a better quality of 
life. Among the game-playing categories, young children are 
more vulnerable to worsening their circadian rhythm, visual 
effects, cognition, and autonomic functions. 

As reported by Shakir, R. N et al, gaming is associated with 
body fat, and we in our study reported that ≥25 BMI was found 
in 35.5% of our medical students .41

Data on boxing games and heart rate by Cavalcante-Neto, J. L 
and esports gaming and heart rate by Onishi, T et al reported 
in their studies, that the heart rate increased in 94.7% of the 
boxers, and after the esports, the heart rate increased, 
whereas, in our present study of video gaming also, we found 
that Tachycardia (increased heart) found in 3.5% of the 
students who played video games, we also found the 
statistical signicance in game duration and heart rate .42,43

Research published by Krarup, K. B et al reported that in their 
study done in 9 gamers, no-dip were found in both blood 
pressure and heart rate, and not reported based on game 
duration, but our present study showed that normal BP was 
found in32.0%, but low BP was found in 48.3%, and high BP 
was found in 19.7%, and also reported the BP variations 
changes as per game duration . A study by Hou, C. J et al 44

shows that the ratio of high and low-frequency powers was 
0.697 during rest, but it increased to 1.325 during gaming, our 

study also found that the interquartile range was 
0.3927±0.189 .45

Onishi, T et al described in their study, that VEP tests were 
done as routine ophthalmic tests, and they categorized the 
patients as mild, moderate, and severe based on mean 
deviation, and the results were N75 was 64.60±2.95 in the mild 
category, 75.93±4.67 in the moderate category, and in the 
severe category, the N75 was 85.39±4.89, in our present study 
as the study was on video gaming, we categorized our 
students into 3 categories based on hours of game played, 
and we found N75 mean ± SD was 84.7487±18.1148 . 46

Xie, X et al reported one of the important markers of VEP in 
patients with routine ophthalmic check-ups and they found 
N75-P100 amplitude at 1 of spatial frequency was 8.43 (6.74, 
9.64), and 0.25 spatial frequency was 8.09 (5.27, 9.40), and in 
our study, we have done for students who played video games, 
we found in the right eye was 6.7648±2.5121, and in the left 
eye was 6.5964±2.3962 .47(μV) 

Hamdan, F. B et al published research on VEP in Autism 
children in their study, they found that the P100 latency (119.2 
± 7.06)was signicantly prolonged in children with Autism in 
both eyes, whereas we also found that mean ±SD was 
80.5497±24.0108, and students who played video games > 6 
hours/day was higher with 42.6%, compared to who played ≤3 
hours, and 4-6 hours with 22.0%, and 37.4% with the statistical 
signicance of <0.00001 (Chi-square-23.6437) indicating that 
playing video games longer will bring adverts effects on the 

48eyes which are indicated by P100 latency the VEP marker .

Sayorwan, W et al explained that a negative association was 
found between (N145) latency and Vineland Adaptive 
Behavior Scales, but we found in our study that there is a 
signicant correlation between the N145 and the hours of 
video game played, and we found the longer the games 
played the higher the percentage of unhealthiness increased 
being the students who played >6 hours with 46.3%, 4-6 hours 
was 40.7%, and ≤3 hours was 22.0% .49

Signicant changes such as a Sharpe decline were found for 
RMSSD, and not for SDNN in a study published by Kim, D et al 
who have done research in the autonomic nervous system and 
reactivity of the cardio-vascular system, but in our present 
study, we found, that RMSSD was 67.566±35.3752, and our 
study also found that a signicant change in between males 
and females based on hours of games played with statistical 
signicance of 0.0422 (Chi-square-13.053) .50

Hu, S et al reported SDNN (24.14) showed a signicant 
decrease in Borrmann I-II tumors, whereas our study showed 
that a higher percentage of students were deceased SDNN 
found in the category playing video games >6 hours 
indicating the weakened Autonomic Nervous System (ANS) 
with statistical signicance of <0.00001 (Chi-square-
206.655) .51

Zhao, C et al research showed that blood pressure was 
increased as the weeks of excises increased, our present is 
compatible with their study as the hours of video games 
playing increased higher percentage of high blood pressure 
was found with a statistical signicance of 0.0314 (Chi-
square-10.6033) .52

Grzęda-Hałon, M et al found that PNN-50 showed a reduction 
during night time sleep in sleep apnea patients, in our present 
study, we found there is an increased percentage of students 
with the deceased value of PNN-50 indicating the students 
who played longer than 6 hours have unhealthy HRV with 
statistical signicance of <0.00001 (Chi-square-129.0331) .53

In conclusion, this our present study describes clearly, that 
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students who play longer hours > 4 hours per day weaken 
their heart rate, increase body weight and thus leading to 
high-fat diseases, decreased visual signals which were 
proven by visually evoked potential tests, and end up in lesser 
cognitive capacities, completely weakened physical and 
mental strength (abnormal autonomic system) due to the long 
hours of video gaming in the young ages, thus spoiling their 
complete life, and losing the hope of the parents, the hope of 
the teachers, hope of the stakes, the hope of the government, 
hope in themselves leading to suicide, for just for the games.
  
Hence this study will bring a positive impact on the medical 
student (study population), psychiatrists, child counselors 
counseling kids, and youths who would have attempted 
suicide due to failure in video games, and other health care 
workers, thus bringing the best impact on kids and youths who 
can uplift their education, physical capabilities, and strong 
mental health leading to the best quality of life, good scores in 
education, highly paid jobs, thus supporting the stakes and 
the country.
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