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MIXING GAMES WITH THERAPY

[bookmark: _GoBack]Virtual reality (VR) is a new field that is becoming more popular and recognized as a new domain for digital gaming. This technology is demonstrating different uses that reach further than its original intent.  Although VR is popular for its gaming purposes, there are other applications in different fields that are beneficial for different reasons. VR is being used as a rehabilitation therapy for those who suffered a stroke. Although the concept of using video games as therapy seems odd, it has become a valuable technique for those who use it. There are many studies being done and some groups have utilized this idea to help patients. With some adjustment to the software and design, engineering new ways to use modern technology to minimize the effects of problems that are inevitable is a smart way to utilize resources and knowledge. I am an advocate for taking a contemporary route in trying to discover better and more efficient ways to solve a problem; mixing this technology with rehabilitation therapy is an effective use of our resources. This is a relatively new concept, but there is a lot of promise with its success.

WHAT IS VIRTUAL REALITY?

In technical terms, VR is the “use of interactive simulations created with computer hardware and software to present users with opportunities to engage in environments that appear and feel similar to real-world objects and events” [1]. VR has the ability to transport the user into a virtual world where the participants can interact with a simulation. Whether in a headset where the user can move and be in a three dimensional virtual world, or on a television screen where movement is detected based on sensors and controllers, the user engages with the environment. This provides an opportunity for the consumers to perform tasks and activities that they may not be able to do in the real world without the pressure of outside forces dictating how the user should act. 

WHAT IS STROKE?
	
Stroke is the second leading cause of death in the U.S. and the leading causes of disability, especially in the arms and hands [2]. Stroke is caused by disruption of blood going to the brain causing tissue damage. As a result, there are physical impairments and limited mobility. The problem that arises is the restriction of daily activities and the dependency on other people [1]. Stroke is a medical issue that cannot always be avoided, but there are different ways doctors can minimize the effects afterwards. To try and help the patients regain mobility and improve their physical limitations, patients usually go to rehabilitation and therapy. 


HOW ARE THE TWO FIELDS BEING COMBINED?
	
VR therapy is used for early mobilization of people who suffered from an acute stroke and have motor weakness and cognitive impairment to try and minimize the effects of a stroke. There are two options: workout and games. With sessions ranging from 20 to 30 minutes and 5-8 sessions, there is a variety of ways to find an engaging activity that motivates each patient without overwhelming them with activity [6]. Through these games, the patients are receiving repetitive task-specific training [1] that encourage finger and arm movements [2].
There are studies being conducted about allowing recreational gaming systems to also be used at home if they can provide similar results [1]. The intent is not to get rid of professionals, but to give the patients opportunities to work and gain additional practice outside of a rehabilitation facility. The results are similar to professional rehabilitation therapies, but VR therapy is more accessible to the public since the technology is constantly being further developed and revised.  After refining their products and making them more affordable, Microsoft sells their Kinect for only $120 and $40 for a P5Glove. The glove has wires and sensors that can be picked up by the Kinect so the hand movements of the user can be recognized and calculated to demonstrate growth of movement over a period of time. While the camera of the Kinect can sense the gross motor skills or bodily motion of the patient, the glove can detect the fine motor skills or finger movement of their hands. The games used try to simulate daily activities and move the muscles necessary to do typical tasks such as picking up objects or moving about the kitchen [2]. 
	In one of the studies done, there are three simulations that were used: a kitchen simulation, archery game, and puzzles. The kitchen simulation allows for the patients to practice picking up and moving objects with their hands, practicing fine motor skills in a typical home setting. The archery game helped the patients practiced their upper body movements by moving the bow and aiming. The puzzle games were least enjoyed out of the three, but helped the patients use their cognitive skills and hands to help minimize any brain damage that may have been caused by the stroke [2].
Not only can VR games help stoke victims with their movements and exercise, but also provide an advantage to those with neurological disorders such as cerebral palsy. As long as the exposure to gaming screens will not cause the patient brain damage, these movement-controlled games are a therapeutic tool increasing the amount of connections in the brain and increasing neuroplasticity along with the aerobic workouts [8]. This discovery is opening the community to the idea of using VR in other ways to try and help other illnesses. 

HOW IS VIRTUAL REALITY REHABILITATION DIFFERENT?
 	
For people who suffered from a stroke, there are many different therapies that have been used to try and treat them. Before VR therapy, conventional therapy, occupational therapy, and recreational therapy were used in various ways to improve the function of bodily movements for those who suffered from a stroke [6]. 
However, when looking at the results between the typical therapies and VR therapy, VR therapy was more effective in upper limb movements. Not only were patients demonstrating more mobility in their upper body, but also improvement in lower body functions [1]. There were also cases where lower body functions were shown in balance, shifting weight, and walking [7]. 
In a video done by Neuroscience Research Australia, one of the patients shown demonstrated strong growth after two weeks in the program where Wii was used as a form of therapy. The stroke victim would play various Wii sport games for short periods of time. In the beginning, the patient had to remain seated while playing and only had restricted arm movement. By the end of the two weeks of therapy, the patient was standing up and had a further range for arm movement [7].

BENEFITS OF VIRTUAL REALITY THERAPY
	
As long as there is no cognitive impairment or severe brain damage where the exposure to electronic devices would cause damage VR therapy has a lot of benefits. One of the strongest features of VR therapy is the immediate multisensory feedback that can be used so the patient can recognize their performance levels and adjust how they practice according to their goals [6]. By getting immediate feedback, each patient can self-motivate him or herself to put in they effort they want to gain the results they desire [1].
The therapy itself can be tailored to match the person’s ability and improvement. There are different strategies that are utilized based on self-perceived difficulties and enjoyment to tailor the virtual world for the patient’s preferences and comfort [6]. This allows the therapy to appear more personal rather than generalized for everyone. 
Although it is a virtual world, the projection of social contact rises and decreases isolation because self-esteem is built due to the lack of pressure in a virtual world. The user of the VR world can gain confidence in their abilities, which can be brought back into the real world [5]. Even though the interaction is digitally in a virtual world, gaining confidence in movements and gaining self-esteem allows patients to be less self conscious since they know they are improving based on the immediate feedback the programs provide. 
The general goal is to have an immersive, enjoyable experience that will increase the motivation to practice. By putting patients into a virtual world, the worry of being embarrassed goes away and there is less pressure to perform the tasks [5]. Many times, patients enjoy the games and want to continue their therapy for the purpose of enjoyment [7]. Flow theory is one way to describe how people lose track of time and become more engaged in the activity. Flow theory, or the sensation felt due to an activity, provides high levels of enjoyment and pleasure resulting in complete engagement. This sensation is a strong reasoning for why VR therapy works so effectively [6].
	Overall, the cost of VR therapy is low; the only expense is the devices, such as a Wii or Kinect, and there is an increased accessibility so the therapies can also be accessed from home [2]. With exposure to the equipment outside of rehabilitation centers, there is a higher chance of participation and activity. A study shows early mobilization after strokes with 16 hours of exercise will increase the patient’s ability by 5%. Due to the limitations on time, most therapies cannot reach the optimal amount of practice time. By opening up the option to practice at home, if the patient enjoys the games they play, there is a possibility of increased activity, benefit toward the recovery process [6].  
A study also demonstrated that there are no large differences between commercial gaming systems and rehabilitation specified games. The effects are ultimately the same with few variances. Even if the patient is not participating in VR therapy provided by their doctor, if they have the option to try at home to increase their amount of movement, with permission from their doctor, it can be beneficial. However, more tests are conducted to conclude whether commercial games are reliable enough to provide clinical results rather than just being a supplement to typical therapies [8]. 

HOW IS ENGINEERING BEING APPLIED TO VIRTUAL REALITY?

The concept of a VR has only been recently tangible due to advances in technology. New engineering tactics will be needed to contrive a way to use new technology to mix 3D graphics with input and output devices and while being able to mass-produce the product [3]. Different types of engineers need to work together to create the appropriate software and manufacture the devices used in VR requires; a sensor that could detect movement by using heat signatures was a product of engineers coming together when creating the camera of the Kinect [8].
However, since VR is still in its infantile stage, development needs to occur so that the videos displayed on the screens and the detectors are fast enough to simulate a virtual world flawlessly without lagging [4]. There needs to be a development of computers and systems that can simulate an interactive environment that is practical and realistic [5].
In order to be successful, the designers need to have an engineering background to know how to manipulate data and design to create a more efficient gaming system [3]. Overall, the systems have grown to allow this technology to be readily available to the masses, but the industry still has room to grow and develop even further to be a vital tool to applications other than gaming.

INTEGRATING DIFFERENT FIELDS
	
VR has the potential to affect more than just gamers who play the simulations for entertainment. Using it clinically to help people who have suffered from a stroke opens the possibility of using the same technology to help other medical issues. In the future, it may be possible to change small aspects of VR to become relevant in other fields beside medicine. Integrating different fields together is an effective way to utilize resources. Engineers are going to be people who are involved in integrating resources and changing available products to become more versatile and successful in other ways. They have the ability to think about what is given to them and manipulate it to have multiple purposes and uses. There is a lot of value in mixing different fields to benefit society and solve a problem. 
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