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Abstract. The ultimate goal of smart things and systems should be to improve 

Quality of Life (QoL), specially of elderly given that that population is increasing 

rapidly. A number of smart ageing solutions are developed without QoL of el-

derly being noticeably improved. This paper seeks to answer the question are the 

existing smart ageing solutions succeeding in direct improvement of QoL of el-

derly. After conducting a survey study for this purpose, the results showed that 

existing solutions are not succeeding in improving QoL of elderly. In addition to 

this conclusion, the contribution of this paper reflects in proposed set of QoL 

indicators for elderly and recommendations for future research activities in this 

area. 
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1 Introduction 

In the following years all life spheres will be flooded with smart things and systems. 

These systems will completely change everyday activities by creating opportunities for 

development and innovation, which in turn will bring in countless benefits [1]. Smart 

systems will connect homes, cars, governments, health, etc. This concept will also 

change the way people interact with the society and things around them and try to sim-

plify our lives. Generally, the ultimate goal of smart concept should be to improve our 

Quality of Life (QoL). 

QoL definition and meaning varies for people of different gender and age groups, 

cultural, economy, education background, context, etc. Simplified version is that QoL 

is an overall enjoyment of life [2]. However, some authors use a term satisfaction to 

define QoL [3][4][5], some a term well-being [6], while others use a word perception 

in the defining it [7]. The example of the first type is: “QoL is the degree of need and 

satisfaction within the physical, psychological, social, activity, material, and structural 

area” [3]. Second type defines QoL as “a state of well-being which is a composite of 

two components: 1) the ability to perform everyday activities which reflect physical 

psychological and social well-being, and 2) patient satisfaction with levels of function-

ing and the control of disease and/or treatment related symptoms” [6]. The third is used 

by World Health Organization (WHO) and World Health Organization Quality of Life 

(WHOQOL) Group. They define QoL as “apperception of ones position in life in the 
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context of the culture and value systems in which they live and in relation to their goals, 

expectations, standards and concerns” [7]. To sum, QoL is a multidimensional concept 

which emphasizes the self-perceptions of an individual’s current state of mind affected 

in a complex way by the person’s physical health, psychological state, personal beliefs, 

social relationships, and their relationship to salient features of their environment 

[7][8]. 

Simplification and facilitation of everyday activities and improvement of QoL is 

specially important for the elderly since their number is significantly increasing accord-

ing to available statistics. The number of people aged 60 years or older will rise from 

900 million to 2 billion by 2050, and the population ageing is happening more quickly 

than in the past [9]. Also, the World Population Aging Report shows that older popula-

tion growth rate is more rapid in developing countries than developed countries [10]. 

Doing a simple math leads to the conclusion that smart things and systems should 

be devoted to a large extent to improvement of QoL of elderly given that they will count 

over 22% of entire world population. This concept is named smart ageing. According 

to [11], smart ageing is a wide concept defined as technology and innovation usage in 

both the public and private sectors to produce products, services, solutions, and systems 

to improve QoL of people ages 50 and over. Healthy ageing is another term used to 

describe the concept of enabling older people to enjoy a good QoL [12]. Term men-

tioned in WHO is active ageing and is defined as the process of optimizing opportuni-

ties for health, participation, and security in order to enhance QoL as people age [13]. 

Today we are witnessing multiple smart ageing solutions being developed and pro-

duced, with many more in the announcement, but the QoL of elderly is not noticeably 

improved yet [9]. Motivated by this, we seek to give an answer to the following ques-

tion: are the existing smart ageing solutions succeeding in direct improvement of QoL 

of elderly? 

In order to find the answer, we have mapped QoL dimensions to smart ageing deter-

minants, resulting in a set of QoL indicators for elderly population which need to be 

satisfied for QoL improvement. Based on that, we have performed a survey of various 

existing approaches, systems, and applications of smart ageing. The contribution of this 

paper is twofold: 1) the mapping between QoL dimensions and smart ageing determi-

nants resulting in a set of QoL indicators for elderly, and 2) determination of success 

of the existing smart ageing solutions in improving QoL of elderly. Also, in order to 

contribute to QoL of elderly, we have provided the recommendations for future re-

search activities in this field. 

The paper is organized as follows: Section 2 depicts the smart ageing ecosystem 

through its definition, determinants, and relation to QoL dimensions. Section 3 surveys 

and discusses the existing approaches. Finally, Section 4 concludes this paper. 

2 Smart Ageing Ecosystem 

Smart ageing ecosystem includes key determinants of healthy ageing as described in 

[14], and covers economic, social and environment dimensions in objective and sub-

jective conditions, and all aspects of people’s QoL (see Fig.1). On the other hand, QoL 
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has eight dimensions [15]: material living conditions, health, education, productive and 

valued activities, governance and basic rights, leisure and social interactions, natural 

and living environment, and economic and physical safety. 

Each smart ageing determinant should be contained at least in one QoL dimension 

(see Fig. 2). For example, New Technologies (determinant) contributes to Leisure and 

Social Interactions (dimension) of elderly given that it provides new ways of entertain-

ment and communication options. However, it contributes negatively to Personal inse-

curity given that usually people over 50 are insecure when using new devices, applica-

tions, etc., resulting in the withdrawal and abstinence from new technology products. 

Further on, usage of New Technologies allows elderly to increase their incomes by 

doing various paid jobs which consequently affects Material Living Conditions. New 

Technologies also have an impact on Education, by allowing elderly to expand the 

scope where they can gain knowledge and stay competitive, Productive and Valued 

Activities, since they can perform tasks that are contemporary and useful to them and 

the community, and Health, by at least having better monitoring of their various condi-

tions independently. 

This mapping provides a connection between smart ageing determinants and QoL 

dimensions, and results in QoL indicators for elderly. Knowing which features of smart 

aging products and services affect which QoL dimension of elderly allows better tar-

geting and effectively achieving the ultimate goal – better QoL of elderly. Research and 

industry communities should consider them when developing their products and ser-

vices. 

 

Fig. 1. Smart ageing determinants. 
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Fig. 2. Mapping between QoL dimensions and smart ageing determinants. 
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3 Survey Analysis and Discussion  

The survey methodology contains three steps: 1) collection; 2) categorization, and 3) 

meta-analysis. Collection phase included literature search carried out using the combi-

nation of the following keywords: QoL, dimensions, smart, ageing, elderly, home, mon-

itoring, etc. The categorization was done by several criteria. Firstly, solutions were 

grouped based on the smart context they included in order to analyze what are the areas 

that these solutions cover. In this regard, several groups have been created based on the 

existing solutions: Smart Home, Smart Health Monitoring, Smart Fall Detection, Smart 

Applications, and Service Robot. Then, they were grouped according to: smart ageing 

determinants in order to analyze which are covered, Service users in order to determine 

are the solutions developed for elderly or people around them, and finally, whether the 

solutions have been verified by the elderly to know do they improve their QoL. Table 

1 contains the summary of analyzed smart ageing solutions as described earlier. The 

meta-analysis of the selected solutions addressed them according to aforementioned 

criteria and provided input data for discussion and conclusion. 

Table 1. Summary of analyzed existing smart ageing solutions. 

Solution Smart context 
Smart ageing 

determinants 
Service users 

Service verified 

by elderly 

[16] AS, LTC Care providers 

[17] AS, LTC, PA 

Family 

Care providers 

Doctors 

Emergency Services 

[18] EA Elderly 

[19] AS, LTC, PA 

Family 

Care providers 

Doctors 

Emergency Services 

[20] 
AS, EA, LTC, 

PA 

Family 

Care providers 

Doctors 

[21] AS, PA 

Family 

Care providers 

Doctors 

[22] LTC 

Elderly, handi-

capped, decrepit, 

crippled and disabled 

people 

[23] EA Elderly 

[24] LTC 
Elderly and disabled 

persons 

[25] LTC, PA Elderly Verified 

[26] EA, LTC Elderly 

[27] AS, LTC 
Elderly 

Care providers 

[28] AS, LTC 
Trained service agent 

Emergency Services 
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Solution Smart context 
Smart ageing 

determinants 
Service users 

Service verified 

by elderly 

[29] AS, LTC, SIP Care providers 

[30] AS, LTC, SIP Elderly 

[31] LTC, DN Elderly 

[32] AS, LTC, PA Care providers 

[33] NT, PA Elderly 

[34] LTC Elderly 

[35] AS, LTC 
Family 

Care providers 

[36] AS, LTC 

Family 

Care providers 

Doctors 

Emergency Services 

[37] AS, PA Care providers 

[38] LTC 
Family 

Emergency Services 

[39] AS, LTC, PA 

Family 

Care providers 

Doctors 

[40] AS, LTC Doctors 

[41] 

Smart Health 

Monitoring + 

Smart Fall De-

tection 

LTC Elderly 

[42] PA, LTC Care providers 

[43] AS, LTC, PA Doctors 

[44] LTC, PA Elderly 

[45] LTC 

Family 

Care providers 

Doctors 

Emergency Services 

[46] AS, LTC 
Family 

Care providers 

[47] AS, LTC 

Family 

Care providers 

Doctors 

Emergency Services 

[48] PA, LTC Care providers 

[49] 
Smart  

Applications 
AS, LTC, PA Elderly 

[50] Service Robot LTC, NT 
Elderly and disabled 

people 

Legend: Access to Services (AS), Diet and Nutrition (DN), Environment and Accessibility (EA), Long-term 

Care (LTC), New Technologies (NT), Physical Activity (PA), Social Inclusion and Participation (SIP). 

We have analyzed 35 existing smart ageing solutions: 44.4% dealing with Smart Home, 

27.8% with Smart Health Monitoring, 22.2% with Smart Fall Detection, and 2.8% with 

Smart Application and with Service Robot. Regardless of context, the addressed solu-

tions are associated to smart ageing determinants with the following percentages: Long-

term Care 85.7%, Access to Services 54.3%, Physical Activity 40%, Environment and 
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Accessibility 11.4%, New Technologies and Social inclusion and Participation each 

5.7%, Diet and Nutrition 2.8%, and Employment and Volunteering and Education and 

Life Long Learning 0%. In both cases, percentages for context and determinants show 

overlapping which implies that some studies addressed several contexts or determinants 

with their solutions. The obtained results show that the existing solutions cover narrow 

and limited smart ageing contexts and focus on health and accessibility related deter-

minants while missing to address other listed and important components that, as we 

already discussed earlier in the paper, contribute to QoL of elderly.  

Further on, only 30% of addressed solutions consider elderly as end service users, 

while the remaining ones are developed or produced for people around elderly such as 

family, doctors, care providers, etc. This means that the proposed solutions may help 

and simplify activities for people that take care of elderly. Older people may benefit 

from that indirect help, but not necessarily. In fact, in most cases they have not been 

asked does the solution help given that only 8.3% of analyzed approaches are verified 

by elderly, leaving the rest unverified by the ones for whom they are allegedly devel-

oped. 

4 Conclusion 

The aim of this paper was to answer the question are the existing smart ageing solutions 

succeeding in direct improvement of QoL of elderly. The results of the conducted sur-

vey give a clear answer to it – they are not. We cannot conclude that the existing smart 

ageing solutions necessarily directly contribute to QoL of elderly due to several rea-

sons. Firstly, the existing approaches have not addressed various dimensions of QoL of 

elderly, nor have they included different smart ageing determinants, meaning that they 

are not multidimensional and comprehensive, i.e., not in line with QoL nature. Further-

more, the majority of solutions have not been developed/ produced for direct usage by 

elderly at all, but for people around them. Last and most important, most solutions were 

never properly verified by the elderly so one cannot say that they have been beneficial 

to them. 

This conclusion opens a wide area of research issues to be addressed and corrections 

to be applied in the future. However, in order to succeed in true improving QoL of 

elderly, research and industry communities are recommended to develop smart ageing 

solutions that cover all elderly QoL dimensions and utilize smart ageing features to do 

so. Important suggestion is to ask the elderly what would help them and increase their 

QoL in certain context, produce solutions directly for that population, and afterwards 

verify their products and services with them. 
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