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I. Introduction
Have you ever played video games? If the answer to that question is yes, you have
contributed to the United States' multibillion-dollar gaming industry. The video game industry
has expanded exponentially over the past few years and continues to grow.1 Up until recently,
this industry has been a cause of concern for many American households, especially those with
young children.2 However, in recent years, video games have been shown to improve patient
health outcomes and transform how the healthcare field functions.3 These new technologies are
turning the healthcare field on its head in the best way possible.
This paper concludes that the positive effects associated with playing video games outweigh
the negative impact that concerns most people. Part II of this paper will discuss the history of
video games and how they have evolved to get to their current point. Part III discusses various
purposes video games are serving in the healthcare field. Part IV discusses the adverse effects
associated with gaming. Part V discusses gaming's positive impacts, including medical training,
anxiety management, physical therapy, pain management, and more. Lastly, Part VI will
conclude that although gaming sometimes has a bad reputation across the American population,
using these technologies can be significantly advantageous.
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II. Video Game History
The video game industry was estimated to be worth $159.3 billion in 2020 and is
forecasted to increase to $200 billion by 2023.4 Statistically, as described in Video Game
Industry Statistics, Trends and Data 2021, “there are more than 2.7 billion gamers worldwide,
with the United States covering only 19 percent of the global gaming market share.”5 The AsianPacific market is the current leader with roughly 48 percent.6 Furthermore, “studies estimate that
214 million Americans play video games; 79 percent say games provide relaxation and stress
relief.”7 Currently, 45 percent of video gamers are females, and 55 percent are males.8 In sum,
64 percent of adults in the United States and 70 percent of those under 18 play video games.9
These numbers are not surprising, considering video games have been around for decades and
range from being played on arcade systems, home consoles, handheld consoles, and now even
mobile phones. However, today, video games are more than a way to pass the time or unwind
after a long workday.
Physicist William Higinbotham invented the first video game, Tennis for Two, which served
as the inspiration for the popular game, Pong.10 In the beginning, the first games did not have
fancy graphics, and were rather simple.11 The first home gaming console to be released in North
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America was The Odyssey in 1972.12 Following its release, it had great commercial success but
eventually fizzled out.13 In 1977, Atari released the Atari 2600, commencing the second
generation of video game consoles.14 Atari’s home console featured joysticks and
interchangeable game cartridges.15 The years following Atari's release had notable milestones in
video games, including the introduction of Pac-Man in the United States, Nintendo's creation of
Donkey Kong, and the release of the Space Invaders arcade game.16
In 1982, the United States’ gaming industry crashed and did not recover until 1985.17
Nonetheless, in the early 1980s, the industry was thriving because the cost of home consoles was
low, and the demand for new games was high.18 However, because video games were a niche
market, it was a fraction of the size it is today.19 The first significant problem that contributed to
the crash was the oversaturation of the video game console market.20 Companies were also
rushing to produce video games given the high demand, which led to console makers losing
design control of the games being developed for their platforms.21 Lastly, as described in What
was the Great Video Game Crash of 1983, “the final contributing factor to the crash was the
competition from personal computers.”22 Many consumers chose to purchase a home computer
instead of a gaming console because computers had gaming abilities in addition to other
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functions that consoles did not have.23 Luckily, the video game industry recovered a few years
after the crash, this recovery was primarily due to the introduction of the Nintendo Entertainment
System (NES) from Japan.24 Three months after the introduction of the NES, stores had sold
approximately 90,000 systems, and by the end of 1986, stores had sold 1.1 million systems.25
Those numbers increased over the next few years because of the introduction of Super Mario
Bros, which revolutionized the video game industry.26 By the end of the 1980s, the NES became
the premiere gaming device in the United States, with 30 percent of American households
owning one.27
Historically, people thought of video games as entertainment; however, “serious games”
have become increasingly popular in recent years.28 Serious games are video games designed for
training and education.29 These games have proven that people can learn while they play.30
Typically, the primary objective of serious games is learning or practicing a skill.31 Their use has
grown in the fields of education, science, health, and aeronautics.32 The use of serious games has
had a positive effect on these industries and continues to grow.33
Creating a serious game is no easy task. These games vary in format and objective; however,
the same essential elements are required to ensure efficiency and effectiveness.34 These elements
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include a story, gamification, immediate and individualized feedback, simulation, and a goal.35
The purpose of a story is to motivate and keep players interested in the game.36 Secondly,
gamification refers to the gaming dynamics, such as the rankings, rewards, or point systems.37
Gamification tends to motivate players and encourage their continued use of the game.38 Thirdly,
players receive personalized feedback on their performance; this can be as simple as a reward or
a punishment.39 However, some sophisticated games tell the player where they went wrong and
what to do to fix the problem.40 Simulation is also an essential element because, in most cases,
games reproduce or imitate real-life situations.41 Simulations allow players to develop and
practice new skills.42 Lastly, serious games need to have a purpose that is not recreational.43
III. Video Games in Healthcare
There has been much research on the harmful effects of video games, effects such as obesity,
depression, vision problems, and desensitization.44 However, recent research suggests that video
games may increase physical activity and enhance cognitive skills.45 Video games can increase
activity and cognitive skills by targeting individuals with a sedentary lifestyle.46 People who play
physically active video games tend to engage in physical activity more than those using
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traditional workout equipment.47 This is because they get more enjoyment and feel more engaged
in the activity.48 Due to the success video games have had in the healthcare field, many institutes
across the United States use gaming technology to help provide enhanced patient care.49 These
institutes include hospitals, doctors’ offices, and medical schools.50 In prior years, video games
were used merely as a distraction for pain and to keep patients busy.51 However, as technology
has advanced, these games have developed to work muscles, increase movement, regulate
breathing, and much more.52 Some examples of video games that increase activity include
BoxVR, Zumba, Just Dance, and Ring Fit.53 Video games may very well be the future of the
healthcare industry.
Nowadays, video games come in all shapes and sizes, including virtual reality (VR). VR is a
computer-generated simulation of a three-dimensional image that one can interact with in a
seemingly real or physical way using special electronic equipment.54 There are many emerging
hardware and software options in the VR space; however, HTC Vive Pro Eye, Oculus Quest, and
PlayStation VR lead the way.55 These companies began emerging around 2016 and have had
tremendous success.56
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In the 1980s, people began using video games for therapeutic purposes.57 At the time, most
of the players were children, since videogame manufacturers targeted this market.58 However,
the market has boomed since the 1980s and continues to grow.59 Currently, the healthcare field
uses video games primarily to help medical students master various skills.60 While this may be
the primary use, it certainly is not the only use. Medical professionals can now use games to
improve cognitive ability, increase mobility (with the help of VR), and treat pediatric attentiondeficit/hyperactivity disorder (ADHD).61
IV. Negative Effects
Playing video games can also come with consequences. It is best to play games in
moderation and be mindful of the risks associated with gaming.62 The most commonly discussed
adverse effects include obesity, social disconnection, and enabling violent tendencies.63
However, most of these concerns stemmed from the use of traditional video games.64 While
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University).
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playing video games may have some benefits, our psychological health may suffer if we spend
too much time gaming, specifically because of the potential social disconnection.65
The greatest concern arises from parents with young children. They believe their children are
becoming “addicted” if they spend most of their free time playing video games.66 As such, the
issues associated with extensive video game playing are the leading causes of concern. These
issues include craving, loss of control, low self-esteem, and anxiety.67 While playing video
games is not necessarily problematic, children still need to interact with other children in real life
to develop social skills, regulate their emotions, and form a sense of identity.68 Additionally,
children need to expend their energy, and parents should encourage children to play outdoors if
they allow their children to play video games.69 Children are only children once and should be
exposed to a wide array of activities.
Research has shown that exposure to violence increases aggressive behavior in children.70
However, aggressive behavior can be anything from physical to nonphysical acts intended to
injure or irritate, meaning the definition of aggressive behavior typically varies on each survey.71
Additionally, these studies usually look at television and movies instead of video games, making
it difficult to definitively state that video games cause aggressive behavior.72 However, as stated
in the October 2009 Harvard Health Letter, research has shown that aggressive thoughts and
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“violent scenes in shooter games activate the same part of the brain.”73 These video games
include Halo and Doom where the game is played from the perspective of someone shooting a
gun and typically killing someone.74 An important note is that some researchers suggest that
these action games have benefits on their players including, sharper attention and spatial
awareness.75 The best way to determine if video games harm someone is to look at other factors
such as personality traits, home life and family history, and overall response to playing video
games.76
Another adverse effect of playing video games is obesity, specifically in children.77 The
United States pediatric obesity rate has tripled in the past few decades.78 The cause of the
increased obesity rate cannot be based solely on genetics; the child’s environment has also
played a crucial role.79 To maintain the same weight, the number of calories consumed must
equal the amount expended.80 If someone does not live an active lifestyle, it becomes easy to
gain weight, and a sedentary lifestyle is typical in today’s society, as many people have a desk
job or are pursuing higher education.81 This sedentary lifestyle continues after work, with most
people using television and video games as a form of relaxation.82 While children are typically
more active than adults, it is not always the case today, and it is best to encourage mobility in
children.83 On a positive note, many video games now promote an active lifestyle, such as Dance
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PLOS ONE, June 14, 2013, at 1,1.
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Dance Revolution.84 Those playing “active” games expend more energy than those playing
traditional “inactive” games.85
Lastly, playing video games typically leads to social disconnection.86 Gamers start to spend
most of their time playing in a virtual world, which minimizes their interaction with people in the
real world. However, some people may develop friendships with other gamers, but their
interaction is nowhere near as meaningful as the interaction they would have in real life.87 While
these friendships may be strong in the gaming community, it is rare that gamers meet up in
person and have an authentic human interaction.88 One Iranian study showed that those addicted
to video games had lower social skills.89 One must have social interaction; social skills are not
entirely naturally occurring.90 By not interacting with others, these skills deteriorate over time.91
The best way to continue to develop these skills is to practice social interaction.92
V. Positive Effects
It is not surprising that most studies conducted regarding video games emphasize their
adverse effects.93 People commonly associate video games with teenage boys and staring at a
screen for hours on end. However, video games can also impact the human body in positive
ways.94 While there may not be many studies, some have demonstrated that video games
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positively affect depression management, physical therapy, cancer treatment, Parkinson’s
disease, and autism.95 Furthermore, doctors and surgeons are now using video games to fine-tune
their skills and get additional practice before operating on a real-life human body.96 By allowing
this form of training, doctors feel more comfortable in the operating room, leading to fewer
errors and patient deaths.97
Video games for doctors have become a growing trend.98 In 2016, medical experts and
software developers teamed up to create Osso VR. 99 The goal of using VR was to attempt to
minimize unpredictability and give surgeons the tools to handle surgery properly.100 This
technology has had wild success. In fact, it was one of Time Magazine’s best inventions of
2019.101 According to a study conducted at the University of California at Los Angeles, training
with VR is 230 percent more efficient than traditional training.102 This training method is likely
more beneficial because it provides immersive, hands-on training, similar to what one sees in the
operating room.103
Additionally, prior video game experience might give an advantage to novice robotic
surgeons. With robot-assisted surgery growing, more and more surgeons are being trained with
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this technology.104 In one observational study, thirty medical students and two interns were
divided into groups according to prior gaming experience, some gaming experience, and no
gaming experience.105 The participants with gaming experience significantly outperformed those
with no gaming experience in three of twenty-four performance metrics and an upward trend
toward better results for seven of the twenty-one remaining metrics.106 Overall, prior video game
experience (even if minimal) might give doctors a slight advantage in robotic surgery.107
Mental health is just as important as physical health. Anxiety, depression, and stress are
prevalent, although they remain under-diagnosed.108 Some anxiety is expected, such as when
taking a test, public speaking, or preparing for and participating in a job interview.109 However,
once someone develops an anxiety disorder, it can be challenging to overcome.110 Anxiety
disorders can be intense and debilitating.111 An anxiety attack is “a feeling of overwhelming
apprehension, worry, distress, or fear.”112 Common symptoms include dizziness, shortness of
breath, sweating, and numbness.113 Anxiety is not something one can brush off, and anyone can
be susceptible to it regardless of age and gender. So how exactly does playing video games
reduce stress and anxiety? Video games reduce stress by simply being engaging and

104

CMH Grows Robotic Surgery Program with More Trained Surgeons, Top-of-the-Line Robots, COMMUNITY
MEMORIAL HEALTH SYS. (Feb. 18, 2020), https://blog.cmhshealth.org/2020/02/18/cmh-grows-robotic-surgeryprogram-with-more-trained-surgeons-top-of-the-line-robots/.
105
Andreas Pierre Hvolbek et al., A prospective study of the effect of video games on robotic surgery skills using the
high-fidelity virtual reality RobotiX simulator, 10 ADVANCES MED. EDUC. AND PRAC. 627, 627 (2019).
106
Id.
107
Id. at 630, 633.
108
See Paul Swift et al., Living with Anxiety, MENTAL HEALTH FOUND., 3, 9 (2014),
https://www.mentalhealth.org.uk/sites/default/files/living-with-anxiety-report.pdf.
109
Kendra Cherry, What Is Situational Anxiety?, VERYWELL MIND (Dec. 4, 2020),
https://www.verywellmind.com/what-is-situational-anxiety-5088417.
110
Id.
111
Kimberly Holland, Everything You Need to Know About Anxiety, HEALTHLINE,
https://www.healthline.com/health/anxiety#disorders (last updated Sept. 3, 2020).
112
Id.
113
Id.

enjoyable.114 Additionally, gaming results in dopamine secretion, which results in positive
feelings.115 Lastly, as stated by Kabir Lal in his article about how video games reduce stress, he
found that video games “present a challenge and reward you for overcoming it, which leads to a
feeling of competence.”116 In turn, that feeling reduces the stress of achieving long-term goals.117
Although not everyone can overcome the challenges presented in video games, it incentivizes
perseverance.118 Instead of developing depression or anxiety for not overcoming the obstacles,
players are motivated to keep trying rather than conceding.119
Another area of the potential utility of video games is in physical therapy.120 Many people
believe that physical therapy is hard on the body, and it is very easy for someone to get
discouraged, especially as it is a long-term challenge.121 As stated in Amanda Staino and Rachel
Flynn’s article on the therapeutic uses of active video games, these active games may be “useful
for promoting physical activity for therapeutic uses such as improved balance, rehabilitation, and
better management of illness or disease.”122 Traditionally, in the first six months following a
stroke, there are significant amounts of recovery.123 Physical therapists take advantage of the
increased neuroplasticity by using rigorous physical therapy techniques.124
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Virtual reality can be used to supplement bilateral training and constraint-induced
movement therapy techniques (CIMT).125 As defined by Phisiopedia, “CIMT forces the use of
the affected side by restraining the unaffected side.”126 Patients who are taught motor skills in
virtual reality have better retention and are better at transferring those skills to the real world. 127
To maximize effectiveness, therapy needs to utilize high repetition, clear rewards, and
supervision.128 All of these elements can be monitored with the technology of VR.129
Many techniques are available for facilitating physical therapy; however, motivation is
one of the biggest obstacles that people face.130 Motivation, access, and cost all attribute to the
amount of time someone spends in therapy following an accident.131 Studies have shown that
playing video games in a rehabilitative setting will positively impact therapy performance.132 As
such, by adding games to a physical therapy routine, patients will see a more significant
improvement.133
Cancer treatment is strenuous and can take a toll on the body.134 Many cancer patients
have trouble focusing and remembering.135 These patients exercise their brain by playing video
games which helps them combat memory loss and treatment-related side effects.136 According to
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the American Society of Clinical Oncology, 75 percent of patients have memory and cognition
challenges while undergoing treatment.137 These issues may include “difficulty learning new
information or tasks, having trouble multitasking, recalling common words, names or dates, or
just taking longer to process information.”138 Since video games require rapid movement and
quick decision-making, some studies have shown that games improve a patient’s attention and
decision-making skills.139
Memory loss occurs in more than just cancer patients.140 Recently, researchers have
discovered a link between video games and a reduced risk of Alzheimer’s disease and
dementia.141 As Alzheimer’s disease progresses, caregivers have trouble keeping their patients
engaged.142 According to a 2015 study in the United Kingdom, playing online games that
exercise reasoning and memory skills could significantly benefit older people.143 Since the
release of this study, researchers have focused on the impact of video games.144 A study from
the University of Montreal tested the effects of video games on grey matter in the hippocampus
(the part of the brain that promotes memory building).145 In the study, researchers separated
adults aged 55-75 into three groups, one taking computerized piano lessons, another taking no
specific action, and one playing Super Mario 64.146 The group playing Super Mario 64
experienced an increase in grey matter.147 As a result of this study, researchers concluded that
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video games improve memory and potentially reduce the risk of Alzheimer’s and similar
diseases.148
Lastly, an increasing number of doctors prescribe video games for children with
ADHD.149 More than 6.1 million children aged 2 to 17 years old have been diagnosed with
ADHD.150 Roughly two-thirds of children diagnosed with ADHD are on medication. While
many argue that the medication greatly helps children, treating children with stimulants has been
an ongoing controversial debate.151 The crux of the debate is that doctors often overprescribe to
children, and stimulants have many side effects, including long-term dependency.152 In 2015, the
United States Food and Drug Administration approved the first video game therapeutic as a
treatment for ADHD based on research by Adam Gazzaley, a professor at UC San Francisco.153
In 2013, Gazzaley published a paper about his research findings that showed that after six weeks
of training on Neuroracer (a video game), older adults showed improved attention.154 These
results led to FDA approval for a children’s version of the technology called EndeavorRX.155
While this may be the first prescription video game, children with ADHD can benefit from
game-based digital therapeutic devices.156 The games can help with time management skills,
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problem-solving, hand-eye coordination, and collaboration.157 Doctors do not prescribe
EndeavorRX to replace medication; instead, it is used to minimize the need for high doses or
additional medications.158 Products similar to EndeavorRX are becoming increasingly popular
today.159
VI. The Future of Healthcare
In conclusion, the hobby that Americans once used to pass the time and relax is
transforming how the healthcare field operates. Video games are being used by more than just
the general population and are helping treat a wide variety of diseases and conditions. It is only a
matter of time before we see these technologies take over modern medicine for specific health
needs. With the emergence of apps and mobile devices, developers can create more games to
help patients. Hopefully, in the years to come, we will see some significant drastic improvements
in the healthcare system. Despite some of the limitations that come with gaming technology,
video games can improve health outcomes. We simply must get everyone to accept this fact.
However, to fully assess the potential benefits, future research is needed to get a comprehensive
understanding of video games’ potential. With this research, hopefully, more Americans are
helped.
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