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Abstract

Developing Western societies are characterized by growing numbers of older 
people. This trend will increase in coming decades. Medicine and healthcare of devel-
oped countries have to stand against new needs of societies rich in people over sixty 
years old. 

This paper will brieß y review new technologies and ways of treating disorders of 
older people on the one hand, and reception of these methods by older patients on 
the other hand. We brieß y describe therapeutic methods used in clinical neuroscience 
dividing them into 3 categories: therapies based on implantation of external devices 
into the organism, therapies using video games, and therapies using virtual reality. 
These therapies will be discussed according to three rules that have been proposed con-
sidering the approach to effective therapeutic methods targeting older people. 

It can be assumed that older people tend to be afraid of using unknown solutions, 
even to improve their own health states. Contrary to this claim, most of researches 
report very high rate of acceptance of the aforementioned techniques by older people. 
However, laboratory teams should treat older people with extreme care so as to not 
provoke aversion to technologies used in intervention.
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Introduction

Dynamic development of neuroscience has resulted in new opportunities 
in neurotherapy which can be used by clinicians. It raises many ethical ques-
tions; as to how much clinicians can interfere into patients’ bodies? Moreover, 
is there a possibility that some day two kinds of people would be established; 
these who use electrical devices which enhance their brain functions and these 
who do not. F urthermore, if changing of personality is possible, does it have 
to be forbidden or not, to name a few. However, it is not the main topic of 
this document, the reader is directed towards other articles considering man 
and machine ethical discussions published elsewhere (Keiper, 2006, pp. 4-41; 
Clausen, 2009, pp. 1080-1081; Mackenzie, 2011, pp. 18-20; Denning, Matsuoka, 
Kohno, 2009, pp. 1-4).

Increasing numbers of older people in Western countries create challenges 
which health care authorities of developed countries have never met before. In 
Poland prediction shows that the group of people who are 65+ years old will 
account for 23,2% of whole population in 2035 (G ówny Urz d Statystyczny, 
2008). The above mentioned demographic situation creates needs for develop-
ing new methods of neurotherapy, which will face up to the Geriatric Giants, 
which include, inter alia: immobility, dementia and depression (Biercewicz, 
K dziora-Kornatowska, Marzec, 2006, pp. 133-136). 

Methods used in Geriatrics, having regard to the increasing number of 
older people, should be:

1. Widely available – access to treatment of these disorders should be 
widespread in all developed countries due to restricted funds of health 
care providers and patients and limited ability of older people to move.

2. Effective and easy to use – demographic prognosis shows that ageing 
populations will be characterized by a limited number of people able to 
work. Thus, most health care providers should be trained in providing 
these methods, moreover, therapy should offer self-service to patients, 
even to a small degree, to unburden capacity of health care.

3. It must have as few as possible side effects, and be fun to use – the best 
therapy or method would not work if it would be not used. Patients 
have to feel comfortable using it, and not be afraid of using it, even it 
should provide some fun for them.

In the document we will list and brieß y describe techniques that were 
introduced in the nineties and seem to be good solutions regarding the above 
mentioned rules, namely: Electrical Stimulation Devices (ESD) - Deep Brain 
Stimulation (DBS) and Vagus Nerve Stimulation (VNS), therapies based on 
video games (VGT) and therapies based on virtual reality (VRT). All of the 
above mentioned methods are based on new technologies, which older people 
may be not familiar with. Some difÞ culties may be raised in accepting them 
by older patients. It is worth examining difÞ culties that researchers have met 
while conducting studies based on using these technologies. Moreover, effec-
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tive methods of making older people familiar with unknown technologies 
should be developed. Inter alia, soft competencies of the laboratory team are 
crucial for motivating older people into participating in intervention. Such 
methods would be critical in Health Care as well, where in ideal circumstances, 
the patient has to be in situation where he or she knows everything he needs to 
know about therapy to be able to make best free choice in picking up best way 
of his or her treatment. 

Electrical stimulation devices

Deep Brain Stimulation
Electrical stimulation was used in Ancient Rome for the Þ rst time. It was 

discovered that treading on a kind of cartilaginous Þ sh, called the torpedo Þ sh 
could relieve pain related to gout (Gildenberg, 2005, pp. 71-79). Nowadays, 
electrical stimulation of many body areas are widespread therapy for different 
symptoms. DBS has now been widely known as a therapy for Parkinson’s Dis-
ease and tremor (Benabid, Pollak, Hoffmann, et al., 1991, pp. 403-406; Benabid, 
Pollak, Gao, et al., 1996, pp. 203-214; Bittar, Burn, Bain, et al., 2005, pp. 457-463; 
Koller, Lyons, et al., 1999, pp. 847-850; Krack, Batir, et al., 2003, pp. 1925-1934) 
with proven efÞ ciency in treating depression, obsessive–compulsive disorder, 
Tourette’s syndrome and chronic pain symptoms (Bittar, Burn, Bain, et al., 
2005, pp. 457-463; Marchand, Kupers, et al., 2003, pp. 481-488; Owen, Green, 
et al., 2006, pp. 202-206; Lozano, Mayberg, et al., 2008, pp. 461-467; Pereira, 
Green, et al., 2007, pp. 591-603). Activity of the brain can be managed efÞ ciently 
by this method. DBS using microelectrodes (f.e. 1.5 mm length electrode) is 
characterized by localised effects (affecting in speciÞ c ways the structures of 
the brain near the electrode) which probably could be extended indirectly to 
other areas by affecting on brain circuits. DBS has changeable parameters (on/
off, amplitude, frequency and pulse width of the current delivered) could be 
changed easily by the patients themselves in many cases (Allert, Mehnert, et 
al., 2011, pp. 305-310) . Unfortunately, this method is not without side effects 
(Williams, Ernst, Birns, 2012, pp. 170; Trachani, Constantoyannis, et al., 2010, 
pp. 213-217; Halim, Baumgartner, Binder, 2011, pp. 804-806; Hyam et al., 2012, 
pp. 469-478; Nazzaro, Pahwa, Lyons, 2011, pp. 606-609; Rätsep, Asser, 2012, 
pp. 547-553; Liu, Shan et al., 2013, pp. 1714-1723). Nonetheless, the last twenty 
years resulted in more than 100,000 treatments with DBS for movement dis-
orders. An interesting study evaluated patients’ own perceptions of living 
with aforementioned implanted device by using semi structured interviews 
(Hariz, Hamberg, 2014, pp. 272-278). Totally, 42 patients from Sweden were 
interviewed (31 males and 11 females). Researches proved that a mounted 
device is rarely an object of worry for patients, even one of patients declared 
„in a way it has become a part of me”. The external part of stimulating device 
could not be hidden from others, but it was not object of complaints or annoy-
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ance. Even some patients revealed their device to others with premeditation, to 
share the knowledge about such treatment. Other people showed the device to 
their relatives only, other patients hid the device, because they worried about 
other people’s thoughts about it. Noteworthy, the main misgiving of patients 
in studies were not focused on their feelings about their own appearance after 
the operation or their concerns about impact of stimulator on themselves, their 
personality or identity or their lives. Their greatest worry was focused on the 
potential possibility of damaging the device during regular activities (Hariz, 
Hamberg, 2014, pp. 272-278). In the case of therapies aimed at improving cog-
nitive functioning, several other methods exist, which do not necessarily inter-
fere into patients’ bodies. Our brain can be stimulated not only directly, but by 
taking mental as well as physical activities. Moreover, the risk of changing self-
identity seems to be not an issue in such treatment. However, there are several 
more issues which will be reviewed in the following paragraphs.

Vagus Nerve Stimulation 
Vagus nerve stimulation is a method based on interval electrical stimu-

lation of the left cervical vagus nerve by an electronic, surgically-implanted 
generator connected by a lead to the vagus nerve. This method could be useful 
in relieving symptoms in many diseases; treatment-resistant major depression 
(TRMD) (Conway, Sheline et al., 2012, pp. 163-171), anxiety (George, Ward et 
al., 2008, pp. 112-121) or in epilepsy (Ben, Menachem et al., 1994, pp. 616-626), 
to name a few. Mood disorders (for example depression, anxiety) is one of the 
so-called Geriatric Giants (George, Ward et al., 2008, pp. 112-121), which signi-
Þ cantly lowers quality of life of older people who suffer from these disorders.

Similar to Deep Brain Stimulation, Vagus Nerve Stimulation requires 
implanting an electrode into a patient’s body. The device planted under skin 
is almost invisible, however, decision-making processes while choosing these 
kinds of treatment can produce some troubles.

Moreover, despite of the fact that Vagus Nerve Stimulation is not the newest 
of methods in clinical neuroscience, a letter to the President of Polish National 
Health Fund of 2012 (National Health Fund, 2012) showed many administrative 
problems with such intervention, because there were no special codes assigned 
to this method, which caused problems in funding such operations.

Perception of Electrical Stimulation Devices by patients
In response to ethical questions postulated in Introduction of this paper, the 

possibility of creating a class of brain-enhanced people become more realistic 
than ever. Enhancing of cognitive functioning regarded as normal or above, 
is now a fact (Farah, Illes et al., 2004, pp. 421-425; McCabe, Knight et al., 2005, 
pp. 96-106; Sahakian, Morein-Zamir, 2007, pp. 1157-1159). Medicalization 
of cognitive capacity can lead to a situation, when cognitive performance of 
people who did not choose to increase it, could be perceived as a pathology 
(Conrad, 2008). What should be underlined, is the fact that one day, clinical 
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neuroscience will give us an opportunity to stand up against the possibility of 
changing our traits. It seems that willingness to change traits depends on mis-
givings about inß uence of this intervention on changing patient’s self-identity. 
Results of questionnaire-based research (Riis, Simmons, Goodwin, 2008, pp. 
495-508) showed that participants were most willing to change these traits or 
cognitive skills who were described as unrelated to their self-identity. On one 
side it shows the need for ethical discussion and perhaps even legislation con-
cerning boundaries of brain-enhancing interventions, on the other it reveals 
possible sources of patients’ fear related to brain surgery. The need for ethical 
discussion concerning brain–hardware interfaces is strongly underlined (Clau-
sen, 2011, pp. 495-501). 

Adam Keiper (2006) in his essay „The Age of Neuroelectronics” shows 
some aspects of life of people who decided on Deep Brain Stimulation as a 
form of treatment for their diseases . He quotes news that Rees Cosgrove, neu-
rosurgeon, shared with the President’s Council on Bioethics. He reports a case 
of a female patient who suffered from Tourette’s Syndrome and was treated 
with Deep Brain Stimulations. Clinicians were able to manipulate functions of 
the implanted device to boost the patient’s creativity. The patient was a gra-
phic designer and her improvement in creativity was noticed by her employer. 
Another patient reports his preferences about device settings which depend 
on daily tasks - if he was going to go on social meetings, he preferred settings, 
which as he claimed, gave him a state of arousal, enhancing articulation and 
creativity.

The above mentioned cases are really interesting in the light of possibility 
for a patient to control the functioning of his stimulator by manipulating a 
handheld therapy controller on his own. However, most patients from a study 
which considered perception of living with implanted stimulator (Hariz, Ham-
berg, 2014, pp. 272-278) reported that all patients are informed about the way 
to manipulate the controller, nevertheless only 7 of them which constituted 
17% of all group claimed that they feel conÞ dent while manipulating it on their 
own needs. Ability for self-management accords with the second rule from 
Introduction, however in this case it provides some ethical issues that should 
be discussed.

Therapies based on video games and therapies based 

on virtual reality

Therapies based on video games
Neurotherapy using new opportunities given by the developing branch 

of video games entertainment is more frequent nowadays. The Nintendo Wii 
video games console had been introduced by the media as a powerful method 
that will give an opportunity to introduce regular physical activities in homes, 
hospitals and rehabilitation centers in the Western world (Elsworth, 2008; CBS 
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news, AP., 2008; Gnyp, 2008). Wii Fit was one of the so called techno hits of 
2008 hailed by one of the most popular Polish journals Wprost. Description of 
the product shows the simple way in which that console differs from others: 
the gamer has to control the game not by pushing buttons on a controller, but 
by moving the controller itself. Wii Fit is an another controller which can be 
plugged in Wii console, in the shape of a platform which the gamer uses by 
balancing on it (Gnyp, 2008).

Research from 2010 showed that more than half of stroke rehabilitation 
centers placed in main cities of Australia are equipped with Nintendo Wii con-
sole (National Stroke Foundation, 2010). Wii Fit has been marketed as a health 
and Þ tness tool and was the Þ rst interactive video game to be endorsed by the 
United Kingdom’s National Health Service Change 4 Life program (Gajewski, 
2009). Nowadays, PlayStation and Xbox have their own „Þ t” products . It gives 
opportunities in neruorehabilitation that were so far unheard of. 

However, researches from 2011 (Laver, Ratcliffe et al., 2011, pp. 64) obtained 
quite pessimistic results. Inclusion criteria for patients who were, inter alia, 65 
years old and over, get 21 at least points in Mini Mental State Examination 
(MMSE) to be medically Þ t to participate and able to stand up from sitting 
position without any help. 22 participants had rehabilitation based on Wii Fit 
supervised by clinician, 25 minutes per day, Þ ve days per week. An interesting 
result from these studies is an observation that at the beginning participants 
were not highly polarized if they prefer standard or computer-based therapy, 
however after the implementation of using Wii Fit, they reported an antipathy 
to using this method and underlined their preferences for using conventional 
therapy. Their explanation of preferences for conventional therapy was based 
very often on feeling that this method is more effective .

On the other hand, other studies showed Wii Fit well-acceptance in a com-
munity of older people (Joo, Yin et al., 2010, pp. 437-441; Williams, Soiza et al., 
2010, pp. 238). Researchers (Laver, Ratcliffe et al., 2011, pp. 64) underline the 
problem of ‘veil of experience’ which describes the fact that patients prefer 
therapy methods which they are used to. Moreover, researches report patient’s 
behaviour which is sometimes called ‘ceiling and ß oor effects’ in case of tests 
of global cognition- some patients Þ nd it too hard to resolve, some think that 
level of complexity of questions are too low, which offends their intelligence 
(Franco-Marina, García-González et al., 2010, pp. 72-81). Authors (Laver, Rat-
cliffe et al., 2011, pp. 64) Þ nd similar problem with Wii Fit- some may regard is 
as too complex, some as too childish.

Therapies based on virtual reality
Virtual reality is an emerging technology (Sveistrup, 2004, p. 10) that 

could be used as a rehabilitation method by Health Care providers as well by 
patients on their own. Therefore, it is well Þ tted to Þ rst rule from the Introduc-
tion. Moreover, it is rather easy to use after short training, and ready to use at 
home, because such simulation is produced by electronic devices, which are 
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rather handy. Another property of this artiÞ cial environment is that it is real-
time and interactive, and what is important in to this paper, it is responsive 
to patient’s actions (McComas, Sveistrup, 2002, pp. 55-61) which can be made 
and/or received in two or three dimensions (Pimentel, Teixeira, 1993). Treat-
ments based on virtual reality were reported as effective tools in increasing 
cognitive speed and improving mobility and balance (Bisson, Contant et al., 
2007, pp. 16-23) in older patients.

Virtual reality also has been used in training patients with dizziness and 
balance problem as result of labyrinth damage. Participants’ subjective assess-
ment showed decrease in the dizziness intensity and improvement of the phys-
ical and emotional sensations (Józefowicz-Korczy ska, Walak et al., 2014, pp. 
51-57). Another positive consequence of VRT was noted in patients with pho-
bias ( ukowska, 2011, pp. 103-108) and older adults with sleep disturbances 
(Chang, Wang et al., 2014, pp. 1312-1313). It seems that using this method has 
a better effect than standard imaging techniques. It concerns especially post 
traumatic stress disorders (PTSD) patients, speciÞ c phobias, anxiety disorder, 
social fear. 

Authors (Jørstad, E. C., Hauer et al., 2005, pp. 501-510) underline that not 
only physical, but also psychological components are crucial in further post-
traumatic rehabilitation . As a consequence there is growing interest in therapy 
based on virtual reality, including Virtual Reality Exposure Therapy (VRET). 
One study by Barbara Olasov Rothbaum et al. (1999, pp. 263-271) shows that 
the application of this of 5 to 7 week therapy signiÞ cantly decreased PTSD 
symptoms in Vietnam veterans. Patients participated in 90 minute sessions 
twice a week, where two different virtual situations were presented. One of 
them was the helicopter ß ying over Vietnam and the second was a forest glade 
surrounded by the jungle. Unfortunately, the researchers were not able to 
verify their outcomes in randomized study (Ready, Gerardi et al., 2010, pp. 
49-54). Joann Difede and Hunter G. Hoffman (2002, pp. 529-535) show that 
VRET signiÞ cantly reduced depression and PTSD symptoms measured by the 
Beck Depression Inventory and the Clinician Administered PTSD Scale in par-
ticipants after the World Trade Center attack. Other studies including combat 
in the Gulf War or Iraq veterans also states that the VRET could be effective in 
relieving symptoms of PTSD patients (Litz, Engel et al., 2007, pp. 1676-1684; 
McLay, Wood et al., 2011, pp. 223-229; Reger, Holloway et al., 2011, pp. 93-96). 
Regarding elderly subjects, there is the opportunity to use VRET in treatment, 
especially when the technology becomes more approachable.

Scientists used VRT in patients with brain injury with hemianopsia, forcing 
them to pay attention to the neglected part of eyeshot ( ukowska, 2011, pp. 
103-108). VRT was applied to patients with traumatic brain injury (Lee, Ku et 
al., 2003, pp. 383-388). Participant tasks were to move in virtual space of the 
supermarket picking speciÞ ed goods for the shopping basket. Patients had to 
navigate in the virtual supermarket with the joystick, Head Mount Display 
and 3 Degrees of Freedom Position Sensor. The subjects performed the task 
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Þ ve times during a period of Þ ve days. The system assessed navigation rate, 
which included elapsed time, distance moved, number of collisions with walls 
and executive function which included number of selected goods, the number 
of refrigerator doors opened, number of joystick button presses, error rate. 
However, the participant group was too small to obtain statistically signiÞ cant 
results (Lee, Ku et al., 2003, pp. 383-388). Previous studies showed improve-
ment in various group of patients for example with Alzheimer’s Disease and 
moderate level of Parkinson Disease ( ak Krupnik et al., 2014, pp. 9-13).

VRT has been used in the Tele-Rehabilitation Institute at Rutgers Univer-
sity. Games using the system Rutgers Arm II) called Pick-and-Place, The Treas-
ure Hunt, The Card Island, The Breakout 3D were used. Treatment consisted of 3 
sessions every week, lasting up to 1 hour for overall 6 weeks. Participants were 
post-stroke, their age ranged from 46 to 70 years old. After therapy partici-
pants improve their skills in: normal life (ADL), active range of motion, grasp 
strength, ß exion of shoulders, elbows and Þ ngers (Burdea, Cioi, et al., 2011).

Ecological value of Virtual Reality rehabilitation
Stroke is the third most common cause of death in the world, after heart 

attacks and cancer diseases,. In the developed countries, 70% of stroke patients 
have trouble walking, including 30% experiencing severe mobility impairments 
(Banecka-Majkutewicz, Dobkowska et al., 2005, pp. 207-216). Limitation of inde-
pendent gait function not only reduces functional abilities, but also reduces the 
quality of life of these patients. One of the main objectives of physiotherapy is to 
recreate the pattern along with improving of gait, also using virtual reality. Reha-
bilitation in virtual reality affects the improvement of gait function, improves the 
function of balance, improving posture control and increased certainty during 
gait (Bana , Majchrzycki et al., p. 112). In the virtual environment one can create 
an individually customized exercise program for the patient. With VR, cortical 
motor reorganization could be obtained in order to regain functional capacity. 
Additionally, systematically increasing improvement of executive functions can 
be gained because the task of using VR can be carried out in relation to the tasks 
of every day life (Nidhi, Savitata, Abha, 2010, pp. 79-82).

Virtual reality scenarios have also been designed for testing instrumental 
activities of daily living, including wheelchair navigation (Rizzo, Buckwalter, 
van der Zaag et al., 2000, pp. 63-70).

There were several projects and research studies developed in the last two 
decades where computer-based interventions were suggested for memory 
training and cognitive rehabilitation of elderly people with MCI (mild cogni-
tive impairment) and early-stage dementia.

Virtual reality cognitive training mimics real-world activities (for example 
using virtual kitchen and cooking) and therefore offers greater potential for 
transfer to ADLs (Yamaguchi et al., 2012). Training in the virtual supermar-
ket improved also their executive functions (deÞ ned as higher-order cognitive 
functions needed for performing complex tasks) (Kizony, Korman et al.).
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Perception of therapies based on video games and therapies based on 
virtual reality by patients

A systematic review (Kueider, Parisi et al., 2012) from 2012 shows effects of 
different kinds of neurotherapy on improving cognitive functioning in older 
people. It consists of interventions which included Neuropsychological Soft-
ware, Classic Cognitive Training Tasks and Video Games. Results suggest that 
computerized training is an effective and low-cost method to improve cogni-
tive functions of older people (Kueider, Parisi et al., 2012). It is with regard to 
the Þ rst rule mentioned in Introduction of this document, that methods of neu-
rorehabilitation should be widely available due to restricted funds of patients 
and health care. Moreover, such small-sized electronic devices give an oppor-
tunity for home use. 

It seems, that a very important aspect in such studies is to have good moti-
vation in participation groups of patients (Torres, 2011, pp. 55-58). This con-
tention, repeats itself in other studies, because it was great adventure and fun 
for patients, so they determined this method as better and less boring than 
conventional methods (Józefowicz-Korczy ska, Walak et al., 2014, pp. 51-57). 
In another study using computer games two participants proclaimed that 
they did not want to participate in studies, despite the encouragement from 
research team (Torres, 2011, pp. 55-58). Some of the participants who used Wii 
Fit exergames, withdrew after the Þ rst sessions, because they probably had 
feelings that unsupervised exergames could be unsafe and they felt uncom-
fortable in participating in the therapy. The rest of patients rated this method 
as giving high enjoyment, feeling general improvement, one of them said that 
his balance was improved and he could do more complicated daily activities 
(Agmon, Perry et al., 2011, pp. 161-167; Pietrzak, Cotea, Pullman, 2014, pp. 166-
177). However, some of the patients involved in studies were initially anxious, 
but they got used to playing games very fast, moreover, gaming provide them 
positive emotions (Torres, 2011, pp. 55-58). 

Some interesting conclusions could be drawn from studies applying VRT 
to patients with Traumatic Brain Injury (Lee, Ku et al., 2003, pp. 383-388). For 
example, some patients Þ nd it hard to learn a new ability such as using con-
trollers, however, patients which got used to using VR before hospitalization, 
gained best improvement. Nevertheless, other studies which included after-
sroke patients showed that participants have shown acceptance after studying 
new technologies, they were grateful that they could take part in this study 
(Burdea, Cioi et al., 2011). Moreover, their mood, morale, attitude to life, self-
conÞ dence (in winning the games or doing tasks with their affected arm) 
improves because of using new technologies (Burdea, Cioi et al., 2011). Over-
all, research shows that older people can get fun from using video games (Joo, 
Yin et al., 2010, pp. 437-441; Williams, Soiza et al., 2010, pp. 238; Torres, 2011, 
pp. 55-58; Lee, Chen, Hewitt, 2011, pp. 1231-1237; Schmiedek, Bauer, 2010, 
pp. 59-67) . This is in accordance with the third principle from ‘Introduction’ 
section.
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Additional beneÞ t of Nintendo Wii Fit exergames improved social commu-
nication with family and the desire to spend time playing exergames together 
with their grandchildren. The most important reasons, for using virtual real-
ity and video games in the rehabilitation process, announced by patients was 
higher self-conÞ dence during gait, good motivation associated with the easy 
scoring system visible during the game (Agmon, Perry et al., 2011, pp. 161-167).

What is worth noting, was the considerable number of participants for stud-
ies included in the review (Torres, 2011, pp. 55-58) who had no initial experi-
ence in using new technologies such as video games before participating in 
the study, despite this fact, the neurorehabilitation programme could still be 
effective. Unfortunately, in some studies (García-Betances, Jiménez-Mixco et 
al., 2015, pp. 49-54) patients and healthy subjects reported difÞ culties in inter-
acting with a computer. Patients had more difÞ culties with the mouse, than the 
control group, so it is possible that virtual reality could be also used to predict 
the risk of contracting diseases like MCI or dementia. The relatively low cost 
of this virtual environment makes it an attractive and feasible option for wider 
utilization and implementation in rehabilitation clinics (García-Betances, Jimé-
nez-Mixco et al., 2015, pp. 49-54) .

In a review (Weiss, Rand et al., 2004, p. 12) which describes different reha-
bilitation methods based on Virtual Reality, it is noted that older participants 
report high levels of enjoyment from taking part in such rehabilitation. The 
level of difÞ culty and perceived effectiveness reported by older patients are at 
a very good level (Weiss, Rand et al., 2004, p. 12). Moreover, VR probably could 
be useful in treatment of various disorders. It has proven positive effects on the 
balance, improving physical Þ tness. It seems that this method of rehabilitation 
is potentially the most effective and acceptable for both: medical doctors and 
their patients (Agmon, Perry et al., 2011, pp. 161-167; Pietrzak, Cotea, Pullman, 
2014, pp. 166-177; Rendon, Lohman et al., 2012, pp. 549-552; Duque, Boersma 
et al., 2013, pp. 257-263) . Chan Tuen Ching et al. (2012, pp. 714-721) reported 
that 83% of patients would like continue rehabilitation based on virtual reality 
at home, and 90% were happy after this type of exercise although they had no 
experience of Wii Fit before this study. They were interested in feedback and 
it made them more motivated. It showed that this method is well accepted by 
the elderly.

However, in case of neuropsychological therapies based on video games, 
the most problematic is a Þ rst part of second rule, namely the effectiveness. 
The main issue is lack of scientiÞ c proof of effectiveness of computer-based 
cognitive training. Unfortunately, the results of applying the cognitive train-
ing are not optimistic. Although a number of commercial products have 
arrived on the market in the last decade, Shipstead Zach et al. (2012, p. 628) 
conclude that contrary to advertisement of these products, there is still, as 
their review of literature has revealed, lack of scientiÞ c proof of cognitive 
training effectiveness. 
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Results

Both Deep Brain Stimulation and Vagus Nerve Stimulation seems to be 
effective tools in, to name a few, treating Parkinson’s Disease, tremor and tre-
atment-resistant major depression, anxiety, epilepsy, respectively. However 
this method is not free from side effects, however its overall cost/beneÞ t ratio 
seems to be fair for patients.

Both, therapies based on video games and therapies based on virtual reality 
have some proven effectiveness in improving, inter alia, scores in Activities 
of daily living scale, cognitive speed, mobility and balance, subjective asses-
sment of dizziness, physical and emotional sensations, phobias, sleep distur-
bances, post traumatic stress disorder symptoms, active range of motion, grasp 
strength, ß exion of shoulders, elbows and Þ ngers. Nevertheless, in case of the-
rapies based on video games and therapies based on virtual reality, described 
results were obtained on small group sizes. More randomized control trials 
with larger groups are needed to incorporate these methods into standard cli-
nical therapies for patients.

Discussion

Therapies for geriatric patients using electrical devices show that Þ ne tuning 
of the stimulator is important to reach the balance between relief of symptoms 
and side effects occurrence, therefore the above mentioned method should be 
improved to increase patient quality of life. Moreover, it shows one more ethi-
cal issue of Deep Brain Stimulation- ability to self control it by the patient. First, 
if Deep Brain Stimulation could enhance their creativity, according to what 
patients have reported, we can presuppose that coming decades will show what 
kind of mental functioning could be improved. Likewise, what if the Deep Brain 
or Vagus Nerve Stimulation could be applied as mind-enhancer of normal func-
tioning people? With a controller on their own, they will be able possibly to gain 
improvement in their capabilities which could be reversible at any moment. 
Another issue is protection of such stimulators. Every new technology which 
reaches popularity at a particular stage of development is exposed to hacker 
attacks. In case of above mentioned stimulators it could lead to potential harm 
of patient’s health or even death. Last but not least, the already mentioned issue 
considering possibility of changing personality comes back in this particular 
topic. What if we are able to manipulate these traits which are strongly corre-
lated with self-identity of patients such as temperament or moral values?

Noteworthy, therapies based on using Electrical Stimulation Devices ful-
Þ ll some criteria of therapies used in geriatrics from our Introduction. They 
are not yet widely available nor low-cost, however they seem to be effective. 
The controller seems to be quite easy to use after brief introduction, however 
the treatments have some side effects during use, and not all patients Þ nd it 
unproblematic to reveal the fact that they are using such devices. 
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Another case is the therapies based on video games and therapies based 
on virtual reality. Accessibility seems not to be an issue in this case, nor side 
effects or enjoyment. The majority of patients report that they are able to enjoy 
using such treatments, especially when they feel support from clinicians and/
or researchers. The most problematic issue seems to be two values of these 
methods: the effectiveness and ease-of-use. Older participants need an intro-
duction before initiating such therapies, especially if they have little experience 
of using such items. The effectiveness of cognitive functioning therapy is a Þ eld 
of science which still should be deeper studied to prove it.
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