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Abstract
Modern Information and Communication Technology (ICT) may significantly improve health care of the elderly. In 

our paper, we summarize the most common ICT tools, and present the results of the most important clinical studies 
regarding the use of ICT methods in elderly and in patients with dementia. Based on the promising preliminary 
findings, further studies are needed to develop complex methods that maximize the benefits of ICT tools and to 
improve the quality of life of the elderly and also to relieve the burden of their relatives and caregivers.
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Introduction
In the 21st century, life expectancy increases in advanced societies, 

and aging populations want to live up to a high age in good health 
and with high quality of life. In contrast, elderly is faced with more 
illness and negative consequences of aging, which not only worsen 
their quality of life, but often lead to loss of self-reliance and thus 
they increasingly need help from relatives or professional caregivers. 
An increasing percentage of aging European population suffer from 
cognitive problems, causing an increasing health and social issue. 
According to WHO’s 2014 report, dementia is one of the biggest public 
health challenges facing both the rising and present generations [1]. 
The quality of life of people with cognitive impairment continues 
to deteriorate when they are simultaneously suffering from other 
conditions (such as Parkinson’s disease, etc.). Symptoms of chronic 
illnesses considerably undermine everyday quality of life, which poses 
serious problems, especially in the case of people living alone. Due 
to the progression of the disease, chronic illnesses have a significant 
impact on patients’ and relatives’ lives, and it is a huge mental and 
physical effort for the caregivers to provide adequate and safe care 
for the elderly. Thus, there is a major need to organize complex and 
effective care for the elderly and their relatives. Taking into account 
the current demographic trends, the financing and sustainability of the 
care system is becoming more and more challenging both for human 
and financial resources. Therefore, there is a growing need for complex 
programs that aim to maintain quality of life and self-reliance as long 
as possible through the effective co-operation of the different segments 
of the care system.

Literature Review
Info-communication explosion resulted in significant changes in 

health care. Intense research has started in the field of telemedicine 
(E-health) and telepsychiatry (E-mental health), so that we can 
learn more about the new tools of healing, its benefits and negative 
consequences as well as changes in the relationship between doctor 
and patient. Thanks to the development of the new Information 
and Communication Technology (ICT), these tools offer a unique 
opportunity to improve cognitive impairments and elderly care 
(Table 1). The use of the different ICT tools not only facilitates their 
everyday life, but also significantly reduces the cost of care [2]. ICT 
solutions reduce the frequency of emergency care, hospital admissions 
and hospital stay [3]. They help to preserve the abilities of the elderly, 
to improve everyday functioning and to preserve self-reliance. Thus, 
people with dementia may live longer with their loved ones, and in 
such a case it is not necessary to place them in nursing homes [4].
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The potential use of ICT tools is supported by the growing number 
of elderly people interested in digital culture. They do not only use 
e-mail, but share photos, make calls on Skype, read and write blogs, 
and play computer games [2]. These data also demonstrate that ICT 
tools can play an important role in supporting elderly (Table 1).

Info-communication technologies are used in two main areas 
of health care. Monitoring of various components of health-related 
factors (symptoms, complaints, physiological parameters and changes 
in activity, etc.) not only help in early intervention but also improve 
health awareness. Telemedicine is used to treat symptoms and disorders; 
whereby elderly people can improve their health by professional help 
[5]. Online consultations with professional assistants may be especially 
important for isolated elderly people with limited mobility. 

More and more intensive research has highlighted a number 
of areas in which the ICT approach can help older people, such as 
ensuring self-sufficiency; reducing the risk of fall; alleviating the 
negative consequences of chronic physical and mental illnesses (such 
as dementia or depression), improving compliance with medication, or 
solving social isolation and improving quality of life [2,4]. Randomized 
controlled trials (RCT) and meta-analyses that investigate the impact 
of various information and communication tools among the elderly are 
summarized in Table 2 [6-22].

First, those techniques need to be mentioned where modern ICT 
tools help in more effective communication to maintain social relations 
and to provide more effective psycho-education [7,12]. Interactive 
tutorials not only provide up-to-date and personalized information 
to those affected and their caregivers but can also provide online 
cognitive-behavioural therapy (CBT), problem-solving, relaxation and 
assertiveness training [13]. These methods considerably alleviate the 
emotional burden of caregivers, referring to the Dutch “Mastery Over 
Dementia” program [15]. However, to verify their effectiveness, further 
controlled trials are required [16].
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Tools Use Advances
Active tools

-- PC
-- Notebook
-- Tablet
-- Smartphone

-- Online communication
-- Continuous and intensive contact with family members

-- Reducing isolation
-- Increasing the sense of security
-- Strengthening family relations and friendships

-- Telemedicine methods

-- Online help and counselling
-- Early treatment and keeping in touch (especially in case of 

disability)
-- Supplementing doctor-patient relationship
-- Improving compliance
-- Recognizing early signs of deterioration

-- Psychoeducation
-- Interactive tutorials
-- Cognitive, memory, problem solving, relaxation and 

assertiveness training

-- Information on disease and treatment
-- Improving prevention and health-conscious behavior
-- Maintaining physical and mental balance

-- Online self-help communities -- Strengthening the social network

-- PC games -- Fun pastime
-- Improving and testing cognitive skills -- Early detection of cognitive decline

Passive tools

-- Smart watch
-- Smart bracelet
-- Sensors

-- Tele-monitoring
-- Following physiological parameters (blood pressure, heart 

rate, oxygenation, respiratory rate, body temperature, 
skin resistance, etc.)

-- Sleep, movement, activity measurement
-- Localization

-- Increasing health awareness
-- Promoting a healthy lifestyle (exercise, daily activity, nutrition, 

sleep)
-- Increasing autonomy and security
-- Tracking changes in body functions
-- Early detection of state deterioration and emergency alarm
-- Reducing the risk of fall
-- Recognizing and preventing wandering

-- Security equipment

-- Binary sensors
-- Smoke and fire detectors
-- Motion detector
-- Security webcams

-- Creating a safe environment
-- Online surveillance
-- Decreasing caregivers’ burden
-- Stress reduction

-- Equipment compensating 
the loss of function

-- Robot butler
-- Programs helping with orientation, planning and guiding

-- Facilitating self-sufficiency
-- Promoting daily activity
-- Making functioning and transport more secure

Table 1: Use of information and communication tools in elderly.

Reference Aim Sample Method Result
Other studies

Chiu and Eysenbach [7]
Examination of the applicability 
of web psychoeducation and 

intervention

Family members caring for 
patients with dementia (14 

people)
In-depth qualitative analysis

The use of interventions is 
influenced by the attitudes 
and needs of the carer, the 
characteristics of the ICT 

tools and the method of the 
intervention

Perala [14] Impact of ICT tools on security 
and preventing wandering

Patients with Alzheimer's 
Dementia (32 people) 3 years follow-up

Home-based devices for 
monitoring and locating 
increased security, self-

sufficiency and improved quality 
of life (primarily useful in the 

early stages of dementia)

Schaller [9]
Interactive web interface 

(European Health Monitor 
Dementia Portal)

Caregivers (6 people) and 
relatives (26 people) of patients 

with Alzheimer’s dementia

A 12-week questionnaire review 
of the usage of the portal

Improved access to 
personalized information, co-

operation between caregivers, 
more access to healthcare 

(caregivers’ burden and quality 
of life remained unchanged)

Randomized controlled trials (RCTs)

Davison [19]

Examining the application of 
a personalized multimedia 
program (Memory Box) for 

agitated behavior

Patients with mild to moderate 
and severe dementia living in 

elderly home (11 people)
RCT (8-week trial) Reduction of anxiety and 

depression symptoms

Bloom [15]

Internet psycho education, 
cognitive behavior therapy, 
problem-solving training, 

relaxation, and assertiveness 
training

Caregivers of patients with 
dementia (245 people) RCT (8 occasions + follow-up) Reduction of anxiety and 

depression symptoms

Meta-analyses

Egan [16]

Online help programs 
(psychoeducation, problem-

solving training, psychological 
support)

Caregivers of patients with 
dementia Meta-analysis (4 studies)

Possible but not proven positive 
effect on mental health, coping 

and quality of life
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Numerous other methods have also been studied: relaxation 
or appropriate stimulation, compensate cognitive impairment by 
applying special applications [9]. With the help of a tablet or with 
other smart devices, various communication and web programs, 
games, music, pictures and movies are also used as part of the non-
pharmacological treatment of the behavioural symptoms in elderly, 
such as agitation, irritability, confusion, or depression. These complex 
methods proved to be effective and safe even in the case of more severe 
cognitive decline [10]. Those applications may be particularly effective 
that use family members’ customized experiences (Memory Box). This 
not only reduced agitation, depression and anxiety symptoms, but also 
significantly improved the quality of life of people with dementia [11]. 
A special form of memory training is called reminiscence therapy, 
the “off-line” version is widely used in the non-pharmacological 
management of dementia. Its purpose is solving social isolation, 
promoting joyful and stimulating activities, improving self-esteem, 
and re-structuring family relationships. It can be helpful not only in 
the recollection of joyful events, but also in the dissolution of negative 
experiences associated with losses. It has a great advantage not only 
for the elderly, but also for relatives to help improve their relationship, 
and for professional helpers to provide a better understanding of the 
patient [9]. Info-communication technology, such as multimedia 
devices (video, music, pictures, narration with or without) or Internet 
communication, enable personalization of training materials and 
thus increase the efficiency of the method [12]. Similarly, cognitive 
training with different ICT tools [13,14], video games [15], sound, text 
and image recognition [16], or even virtual reality [17] methods were 
studied. Computer training has improved global cognitive functions 
and visual-spatial abilities not only for mild cognitive decline but also 
for dementia. Computerized neuro-cognitive training to improve 
memory was even more effective when customized methods were used 
[18]. It is to highlight that computer games can be used not only to 
recognize cognitive functions, but can also assist in early detection of 
dementia, as cost-effective and user-friendly screening tests [19].

The other large group includes the tools that support the everyday 
activities of the elderly, including their physical and social activities. 
Various reminders, fall detectors, or other emergency situation sensors 
included in this group of ICT tools. Electronic memory assistants may 
also provide advice on doing everyday activities. Sensory techniques for 
monitoring the status of patients also play an important role. They can 
not only measure the most common physiological parameters (such as 
blood pressure, heart rate, oxygen saturation, galvanic skin response), 
but can also detect the patient’s movement and activity [5].

Intensive research is also taking place in the field of how ICT tools 
can reduce the negative consequences of dementia. One of the most 
common and most dangerous of these is wandering. Several studies 
have shown that different sensors (such as door opening sensors) and 
GPS-based trackers are a significant step forward in preventing this 
[20]. Using this method can reduce the risk of wandering [21], and it 

is much easier to find the missing person [22]. Other sensors, such as 
smoke and fire detectors, motion detector lighting, are also involved 
in the development of safe-home for people with dementia [21]. 
Various security devices (e.g. smoke detectors, door opener sensors, 
electric shock protection, water and air temperature control, motion 
and activity sensors, security cameras, etc.), other devices (robot 
butlers - doing housework, bathing, eating), social activity programs 
(telemedicine, email, or on-line connections) and cognitive function 
maintenance features (e.g. reality-orientation and memory training) 
are most commonly used. ICT tools like these help patients learn the 
most important information about themselves and their surroundings, 
such as spatial and timely information, important daily activities and 
events and names [2]. It appears that, irrespective of the technology 
used, the use of the devices is not so much limited by technical 
problems but by the cognitive impairment of users and can therefore 
be used effectively in the early phase of dementia [21]. This implies the 
importance of early recognition, as learning the use of ICT tools can 
be significantly hampered by the progression of cognitive decline. In 
the advanced stage of the disease, passive ICT tools have become more 
common, such as door alarms or various cameras [21].

Today, complex methods are being used to combine different 
ICT techniques to help the elderly’s everyday life. These include, for 
example, control applications that perceive the patient’s activity and 
facilitate the scheduling activity (such as hand washing) through the 
designer and the control system [23]. In practice, this means that when, 
they take an object into their hands, they also get continuous guidance 
about what they need to do with it [2].

Multifunctional tools that facilitate orientation in the environment 
inform the user of the most convenient route, maximizing their 
individual capabilities and needs. During planning, they integrate 
information about current environmental (weather, traffic information, 
social programs, etc.) and personal (physical and psychological status, 
such as stress, fall, loss) state, and, if necessary, flexibly modify planning 
or even they call for help. This makes the social activity of the elderly 
easier and secure, in the case of mild and moderate cognitive decline 
[20] (Table 2).

Discussion
For the time being, the currently available literature does not 

separate the specific applicability of ICTs to certain types of dementia 
(Alzheimer’s disease, vascular dementia, Lewy body dementia, 
Parkinson’s disease, etc.) or the severity of dementia (mild, moderate, 
severe). However, based on clinical knowledge, cognitive games, digital 
interaction monitoring can be effective primarily in mild cognitive 
deficits as well as in screening and early detection, while the various 
sensory and monitoring tools (door opener sensors, fall monitoring, 
positioning, etc.) can be mainly used in advanced dementias. 
Furthermore, in Parkinson’s disease special motion sensors are used to 
effectively monitor the patient’s current motion performance and the 
effectiveness of the anti-parkinsonian drug therapy.

Martinez-Alcalá [8] Possible use of ICT (passive 
and active methods)

Patients with Alzheimer’s 
dementia and their caregivers

Meta-analysis (patients with 
Alzheimer’s Dementia - 16 

studies,
carers - 10 studies)

ICT methods improve the 
quality of life in both groups; 

help to understand the 
background and course of the 
disease; improve contact with 

the patient

Garcia-Casal [21] Examining the effectiveness of 
computer cognitive training Patients with dementia Meta-analysis (20 studies)

Moderate improvement in 
cognitive functions and anxiety; 

a slight improvement in 
depressive symptoms; the daily 

activity was not affected

Table 2: The impact of information and communication tools on elderly: clinical studies, randomized controlled trials (RCTs) and meta-analyses.
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In addition to the many potential benefits of ICTs presented so 
far, there may be a question of what disadvantages, “side effects” may 
be, of ICT tools for the elderly population. Technicisation can further 
increase the isolation of elderly patients and indirectly reduce the 
personal relations with the family and caregivers. It can also create a 
false sense of security, whether in caregivers or in family members, so 
they can even leave the demented patients alone. Additionally, especially 
with regard to games and on-line applications, it is also important to 
consider addiction, especially for patients with Parkinson’s disease 
who receive anti-parkinsonian medications that may increase the risk 
of addiction. Research has also shown that the use of ICT tools is most 
effective when applied on the basis of a proper theoretical background 
in the context of a complex integrated care model. 

Modern information and communication tools have increasingly 
become an indispensable part of our everyday life. Research data 
demonstrate that it can be used effectively to preserve and restore 
health, not just among young people but also among the elderly. For 
nowadays, the use of the Internet is widespread among the elderly, 
but healthcare applications are still less well-known. Summing up the 
wide range of research findings, it can be concluded that ICT tools 
have a positive impact on the everyday life of the elderly. They also 
help to improve health and social functions, maintain quality of life 
and self-reliance, thus contributing to independent, varied and safe 
lifestyles. It has also been shown that the use of telemedicine and 
sensory techniques is particularly effective in improving health and 
mitigating additional costs by reducing the risk of premature aging 
and recurrent hospitalizations [4]. So, it is a great help for the elderly 
to stay in their home without risking themselves. These tools make a 
significant contribution to reducing the physical and emotional burden 
of relatives and caregivers, thus improving the quality of life for the 
whole family.

However, the assessment of the results of current research is 
severely restricted by the fact that the theoretical framework is often 
lacking, allowing the use of a personalized combination of ICT tools. 
In addition, randomized controlled trials evaluating the efficacy of 
each method are scarcely available. We have no reliable data for their 
use in the various etiology and severity dementia subgroups and the 
treatment of associated behavioural and psychological symptoms. For 
this reason, further, larger studies based on the appropriate theoretical 
basis are needed to maximize the benefits of the new ICT tools [4]. In 
ICT research, particular attention should be paid to involve elderly and 
patients with dementia, as their feedback is indispensable in developing 
user-friendly tools [24].
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