
                                                                                                                       [image: image1.jpg]


 
Title: Restoring Brain Function Through Video Game Play: - A New View To An Old Purview.

	Author: Dr. Shende Mahendra Laxmichandra (PT)
               MPT(Neurosciences),PGDBA(Disaster Management),  

               MBA(Law Management),EMBA(Human Resourse & Hospitality Management)

               Pursuing PhD(Allied Health Sciences)

	 


1) Associate Professor and Head Department of Neurosciences, Dr A P J Abdul Kalam,College of Physiotherapy, Pravara Institute of Medical Sciences, Loni.

	


In India, stroke and is a leading cause of disability. The latest available estimates from Indian Council of Medical Research (ICMR) indicate that in 2004 there were 930,985 cases of stroke in India with 639,455 deaths and 6.4 million disability adjusted life in terms of Weakness or paralysis associated with stroke often leaves individuals functionally impaired, and it is estimated that one-third of all stroke survivors are functionally dependent at 1 year Post stroke. 

With approximately 6.4 million persons in the India who are stroke survivor and many with deficits in motor function, it remains imperative to find or develop ways to assist with motor rehabilitation Post stroke. Stroke is a major public health problem. According to World Health Organization (WHO), stroke has caused about 5.54 million deaths worldwide in 1999 with two-thirds of these deaths occurring in less developed countries. Stroke is also the most common neurological condition causing long-term disability and has enormous emotional and socioeconomic consequences in patients, their families and health services. 
Regular practice of skilled motor tasks has been shown to be directly related to enlargement of the cortical representation in corresponding regions of the brain. Recovery after a neurological insult to the brain can occur through spontaneous reorganization or activity-dependent plasticity. Neuroplasticity may arise from numerous mechanisms and neuroplastic changes are evident in studies using massed practice of task-specific functional activities that have shown increases in motor function scores.

With massed-practice principles showing promise as an effective treatment in individuals with chronic stroke, the intensity and frequency of therapy likely represent a key variable in the effectiveness of stroke rehabilitation. In traditional therapy models, however, frequency of practice is most often measured in the number of therapy sessions and the length of each session in minutes, rather than in the numbers of repetitions per session. Counted the number of repetitions in outpatient therapy sessions in individuals with traumatic brain injury and stroke.

 In an effort to provide greater numbers of functional repetitions in a therapy setting, active gaming has become a topic of increased interest. Active gaming, which requires individuals to use physical activity to control game play, may prove to be an effective adjunct therapy in individuals poststroke. Gaming systems such as the Nintendo Wii and the PlayStation 2 systems allow therapists to control the exercise setting to create an optimal motor learning environment. This controlled environment may provide ease in creating a situation of large quantities of practice in a relatively short time frame.

Both the Nintendo Wii and the PlayStation 2 Eye Toy require active upper and lower extremity movements such as reaching, punching, and swinging with the upper extremity and stepping, kicking, and weight shifting of the lower extremities to control game play. With the requirement of active movements to achieve goals within the game, repetitive game play may be sufficient to represent a massed-practice component of therapy. Coupled with low cost and greater accessibility, therapists now have a resource that was designed for enjoyment that may engage an individual in a massed-practice therapeutic session with a higher participation rate than traditional therapy methods.

As previously mentioned, research has shown that large quantities of functional repetitions may drive neural repair and/or restoration. Traditional outpatient therapy methods have been shown not to provide large number of repetitions among individuals poststroke. With the possibility of active gaming systems eliciting large numbers of functional repetitions from this population, these systems may have a place in the rehabilitation setting. However, their relatively recent development has limited the breadth of research on their impact as therapeutic interventions. Therefore, there is a great value in determining whether specific game play interventions provide an efficient production of active repetitions in comparison with traditional therapy interventions.

The primary purpose of this study was to document and compare the number of repetitions performed by participants with stroke while playing 1 of 2 video gaming systems for a period of time similar to that of a traditional therapy session. In addition, comparisons were made between the numbers of repetitions performed by participants using the Nintendo Wii versus the PlayStation 2 Eye Toy, as well as examining the number of repetitions performed within each of the 4 games (Wii Fit, Wii Sports, Kinetic, and Play 2). The value of each game to provide an environment that promotes high repetitions of the more affected extremities to drive improvements of function was evaluated.

Comparison of the PlayStation 2 EyeToy Kinetic and Play 2 Games and the Nintendo Wii Fit and Wii Sports Games

The Playstation 2 EyeToy Kinetic game produced the highest average of upper extremity active movements, lower extremity weight shifts, steps, and other active movements when compared with the other 3 games. The subcategories of movement types in which there were no significant differences between the Kinetic game and the other games were as follows: upper extremity active movements when compared with the Play 2 game, steps when compared with the Play 2 game, and other lower extremity active movements when compared with the Wii Fit game. 

The Playstation 2 EyeToy Kinetic game has a selection of mini-games designed to produce dynamic movements of the upper extremity and lower extremity to perform in-game tasks, including stepping toward and touching multiple orbs falling down the screen and punching/kicking orbs as they float around on screen. 

Most fast-paced mini-games within the Kinetic game may prove beneficial as an additional form of therapy for higher-functioning individuals poststroke. In contrast, lower-functioning individuals poststroke could become frustrated by the high intensity and have difficulty keeping up and succeeding with the in-game tasks.

The Playstation 2 EyeToy Play 2 game had a higher average number of upper extremity repetitions than both the Wii Fit and Wii Sports games. In addition, the Play 2 game compared favorably with the Wii Fit game in the number of weight shifts. Although the average number of upper extremity repetitions achieved with the Play 2 game was not as high as that with the Kinetic game, the post hoc analyses revealed no significant difference between the 2 games. Play 2 mini-games are more “fun” oriented, providing a moderate intensity of activity for the participant. While there are some games that require simultaneous upper extremity and lower extremity dynamic movements similar to the Kinetic games, most of the games only require 1 or 2 subcategories of repetitions to perform the in-game tasks.

The Nintendo Wii Fit game promoted more weights shifts than any other subcategory of repetition, yet it did not have significantly more weight shifts than the Wii Sports game. This finding is a little surprising, as the Wii Fit game has participants balancing on the Wii balance board and coordinating fine weight shifts to achieve in-game tasks, while the Wii Sports game does not use such a balance board. This game could benefit patients poststroke when individualizing treatments to address balance deficits.

The Nintendo Wii Sports game had the lowest average of total repetitions of all the 4 games played, although it was not significantly different from the Wii Fit game in post hoc analyses. The Wii Sports game is a more “fun” based game similar to Playstation 2 EyeToy Play 2 game, with game pacing controlled more by the player. Mini-games such as bowling and golf have breaks during game play that allow the player to progress through the mini-game at their own speed between frames or holes, which can affect the amount of time or the number of opportunities to perform upper and lower extremity movements during game play.

Analyses were also performed at the mini-game level Supplemental Digital Content which show the repetitions per minute for Playstation 2 EyeToy and Nintendo Wii mini-games. 

Results revealed large variability in the number and categorical type of repetitions observed across mini-games, as each mini-game has different demands for movements (e.g. the running mini-game for the Nintendo Wii Fit encourages stepping, while the “Backlash” mini-game for the Playstation 2 Kinetic encourages upper extremity active movements—“punching”—as this mini-game features punching bags that alternately appear from each corner of the screen). Total game play time also varied largely across mini-games, as participants were allowed to choose which mini-games they wanted to play during each 30-minute fitness- and fun-based gaming sessions.

CONCLUSIONS

The results of our study indicate that active gaming, specifically Playstation 2 Eye Toy game play, produced more upper extremity repetitions than those reported in the literature by using traditional therapy across similar session times; however, traditional therapy sessions produce larger average numbers of gait steps per session. In addition, of the 2 gaming systems we observed, the Playstation 2 Eye Toy group produced more upper extremity active movements and weight shifting movements than the Nintendo Wii group. The numbers of repetitions produced by active gaming in 36-minute sessions were found to be less than the number shown to produce cortical changes in animal studies, but video gaming does show promise. It has potential as a cost-effective intervention that may promote the initiation of more active movements in individuals poststroke, and the motivation provided through the games may increase adherence to activity.
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