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Abstract 
Background and Objectives: Exergaming or exergames appears to be now promising training in this 
technological era. Exergaming have a various effects on different age group people. Here our focus is 
to discuss its effect in all domains of elderly. Aging leads to a various body system changes and decline 
in function of almost all system. Here we have discussed positive and critical aspect of using 
exergaming in elder people. Articles were searched in various databases such as google scholar, pub 
med, IEEE Xplore, science direct with Boolean operators and articulating different terms such as 
exergaming, exergame, active video games, older or elder people. Different RCTs, systematic reviews 
and other literature reviews are searched which mainly showed exergames effect on balance, fall, 
postural control, cognitive function, vestibular function in older population. 
Major Findings: From different therapies exergaming is giving equally effective results in improving 
balance, postural control, fear of fall, cognitive function, vestibular function and social wellbeing. More 
studies showed need for investigating more precise intervention and its long term effect. 
Conclusion: Exergames can be used as an adjunct to conventional physiotherapy as a new more 
acceptable tool even in older people. There is still need to develop more accurate exergames which fits 
to older aged people of different culture. 
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1. Introduction 

A current era in research suggest that playing video games is a way to increase physical 

activity and is not always sedentary. By definition exergaming is “an experimental activity in 

which playing exergames or any video games that require physical exertion or movement 

that are more than sedentary activities and also include strength, balance and flexibility 

activities.” 

Different literature have used different terms for the word ‘exergame’ and that words are 

entertainment, dance simulation video game, exergaming, interactive video game, activity 

promoting video game, active video game, physical activity change game, kinaesthetic video 

game and physical gaming. Among all ‘exergaming’ is most popularly used in health related 

research [1]. 

 

2. Exergaming – A New Technology 

The ‘exer’ from the exergaming word doesn’t have a precise meaning ‘exercise’ but it is 

used just as a being active [2]. Most of exergames are designed for younger children and 

young adults but current research also suggest its use for elder people [3]. As the aging occurs 

it leads to a different system changes and most common include decrement in fine motor 

skills and changes in posture and balance [4], decrease in learning new motor skills [4, 5], 

decrease in sensory process [6], cognitive impairment [4, 6], reduced attention span [4, 5], loss of 

self-confidence, anxiety and increase in depression [7, 8].  

There are so many conventional therapies or exercise program to improve all these aging 

related domains but one commonest drawback from most of the literature is low adherence [9, 

10, 11]. Exergaming can overcome this problem and also have an advantage that it motivate the 

people to practice and dual task performance can train both cognitive and motor skills. In 

exergaming focus of attention is on outcome of movement instead of on movement itself [11, 

12, 13].
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Exergaming are not only used as a fun exercise but also 

used in rehabilitation and training of physical function in 

elder people [14]. There are so many studies which shows 

exergaming effect on different domain of elder people life. 

In exergaming different algorithms are needed for game 

control and feedback depending on the source of input. 

Exergaming devices are controlled using a broad variety of 

sensory system. The commonly used sensors in input 

devices are gyroscope, accelerometers, infrared and RGB 

optical cameras/sensors and pressure sensors [15-20].  

 

Different sensors used in exergame & its function with 

example of device are 

1. Inertial sensor (accelerometers and gyroscopes-

positioning sensors)- Measure angular velocity and 

acceleration, exa. Nintendo wii [21]. 

2. Pressure sensors- Measure COP, [22] exa. Wii balance 

board(WBB), Pressure mats 

3. Camera system- Play games without holding or wearing 

input devices [23-27] exa. Sony PlayStation eye toy 

 

3. Exergaming: In View of Elder Person 

Different studies showed beneficial and demanding aspects 

of exergaming. 

 

Beneficial aspect in view of elder person 

1. Instant feedback in the form of audio, visual or score 

forms [28, 29]. 

2. Provide competitiveness among players [28-30]. 

3. To get tips of achieving higher scores or better 

movements it will encourage social interaction [28, 30, 31]. 

4. Provide challenge in various forms [29]. 

5. They can play in groups [28]. 

6. Close to grandchild and can spend time with them [29]. 

7. Improve body awareness [32]. 

8. Provide feedback of different body positions [33]. 

 

Demanding aspect: in view of elder person 

1. Complexity and speed should not be more [28, 29]. 

2. Personal information or data on screen won’t be 

comfortable for all elders [28]. 

3. Native language absence is a major issue to follow 

game commands [28]. 

4. It require space for setting up and to do exercise [31]. 

5. Support needed by elders to set up of machine [29, 31]. 

 

Based on various literature exergaming show its 

effectiveness in different domains of elder people life such 

as fall prevention, postural control, balance, cognitive 

function, quality of life, motivation, vestibular function. 

 

4. Exergaming and balance, postural control, fall 

prevention 

Due to aging effect there are various system changes in 

elder people lead to a major problem of fall. Physical 

dysfunction, loss of independence and significant disability 

are result of fall injuries in elder people. Among different 

causes poor postural control is the major risk factor for fall 

and this factor can be trained in fall prevention program. 

From last few years to avoid commonest from of 

conventional therapy i.e low adherence exergame can be 

used as a balance and postural control training. 

A new acceptable, effective and potentially cost effective

way to improve pain, balance and fear of falling is 

exergaming. Also can be used as an intervention to reduce 

falls. From various studies it has showed that no gold 

standard outcome measure is present for quantification of 

postural control and its discussion is always under 

continuous dispute. In literature they reported broad variety 

of outcome measure for exergame effect [34]. From 2 

different method one is during game play and second is 

outside the game environment which is also referred as 

internal (instrumental tool-cop range of movement 

measurement) [10] and external (administer after game play- 

BBS, TUG etc.) [35, 36, 37]. 

A few RCT and systematic review showed favourable 

improvement in static balance but that is not statistically 

significant. More dynamic component improvement in 

balance seen in elder patients. This improvement is in both 

functional performance test and balance confidence 

assessment aspect [38]. Task that require a weight shifting on 

a movable platform and postural control while maintaining 

dynamic activity have a positive effect on balance [39]. 

So, exergaming training are helpful to achieve less fear of 

falling for elder persons and more confidence in balance 

control while performing daily activities [38]. An additional 

good unquantifiable outcome of exergaming is motivation. 

The exergaming group in most studies is more motivated [11], 

more appealing to do exercise with fun [10] and showed 

better improvement [15, 20, 22, 24]. Specially Wii-fit balance 

training shown significant effectiveness in balance training 

compare to conventional exercise for reducing falls in elder 

people [40]. 

 

5. Exergaming and cognitive function 

Structural and functional deterioration and associated 

cognitive decline is a part human aging [41]. Among different 

cognitive function fluid type (i.e. executive function, 

processing speed, attention and visuospatial skills) are more 

prone to decline with age compare to crystalline type (i.e. 

language and vocabulary, general knowledge and 

arithmetical skills) [42-45]. From that measured of executive 

function were described as mental flexibility, inhibition, 

planning, reasoning and working memory [46, 47]. In recent 

training exergaming is supposed to attenuate aging related 

brain deterioration and may improve cognitive function in 

elder people [41]. 

Players have to mentally simulate scene and virtual object in 

the game so they can engage cognitively and mentally [48]. 

Two main mechanism identified that have an effect on 

cognitive functions by exergaming. One is physical exercise 

like running, moving and jumping can enlarge player’s 

attentional pool by increasing motor control skills and 

physiological arousal. Second is mental exercise in which 

memorizing movement and rule of game involves cognition 

and higher order cognition of players [49, 50]. Also 

exergaming can increase effects of physical exercise by 

guiding neuroplastic changes via cognitive exercise [51-53]. 

So a game feature with mental simulation can be a unique 

tool for preventing cognitive decline in elder people [48]. A 

research shows positive effect of exergaming on multiple 

cognitive domain like executive functions, processing speed, 

short and long term memory, verbal fluency and 

visuospatial skills [41, 54, 55]. So exergaming is slightly more 

or equally effective compare to other physical interventions 

on cognitive function in elder person [41]. 
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6. Exergaming and other domains of elder people 

A vestibular function decline is observable with aging in 

elder population. This lead to vestibular disorder and can 

cause decreased dynamic visual acuity, reduced postural 

stability during locomotion and oscillopsia during head 

movements. So in exergaming the movements with active 

stepping and with moving game projection is feasible and 

also facilitate gaze stability during head movements in elder 

people [56]. 

Elder people can be affected by several negative events like 

a decline in mobility, a reduction in active participation in 

social activities, lack of closed family ties and loss of a 

loved one. This all can lead to inadequate social support and 

impaired social interaction [57, 58]. To avoid this social 

intervention should be develop to reduce emotional damage 

and to improve quality of life. From that exergaming is 

showing promising result that increase social connection, 

reduce loneliness, more social wellbeing and positive 

attitude towards others [59]. 

 

Future Recommendation 

Different studied recommended to evaluate cost 

effectiveness of exergames implementation. Also to test its 

effectiveness in different other settings like care homes, 

longer term rehabilitation at home under monitoring of 

clinician and within early hospital discharge scheme. Future 

study also in need to investigate optimum intensity, 

progression and long term adherence to exergaming [60]. 
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