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Abstract: Objective answer the key question of whether smart elderly care can promote active 
aging effectively. Methods review the articles on the effect evaluation of smart elderly care 
systematically, and answer the research question form multiple aspects. Results smart elderly care 
can effective promote the elderly’s physical health, relieve their mental loneliness and assist their 
independent life. Conclusion smart elderly care has broad prospect in promoting active aging, 
which make itself an important development direction of elderly care and aging industry.  

1. Introduction 
After World War II, the growing elderly population has put persistent pressure on economic, 

social, medical and care arrangements in various countries. According to the EU Aging Report, 
significant changes will occur in the social demographic structure, which requires each country to 
shift from the welfare model to individual model. In this sense, family will become the main place 
for caring the elderly [1]. In order to deal with the relative shortage of nursing staff and increasing 
demand for the elderly care services, many emerging technologies have been used to support the 
process of in-place aging, among which the smart home technology for elderly care (smart elderly 
care) is an important one [2]. Smart elderly care is committed to providing intelligent services 
through telemedicine, assistive technology and safety technology to meet demands of the elderly 
such as health, safety and independence, and it is considered as an important way to solve the aging 
problem [3]. However, an issue that cannot be ignored is, whether smart elderly care can achieve the 
expected results in the implementation process. In other words, whether it can actually help the 
elderly achieve the goals of active aging, and this is undoubtedly the key issue of smart elderly 
care’s development. In this paper, we conduct a systematic review of articles on the effect 
evaluation of smart elderly care. In addition, we also put forward policy suggestion about smart 
elderly care according to the analysis result. 

2. Definition of smart elderly care  
Smart home care is the application of smart home technologies in the elderly care provision [4]. 

Since the physical and psychological conditions of the elderly are different form the children and 
the young, their needs for smart home technologies are unique to some extent compared with the 
non-elderly group. To be specific, Health needs are the elderly’ most important needs for smart 
home care, which is due to the health challenges associated with their reduced physical function [5]. 
Safety needs are equally urgent for the elderly. It is vital for them to prevent external intrusion into 
the housing, fire and gas accidents, and their falling down in toilets and kitchens. Smart elderly care 
is committed to keeping the elderly safe through safety monitoring and emergency rescue [6]. 
Besides, smart assistive services (behavioral assistive services, environmental assistive services) [7] 
and nursing services (remote nursing, on-site nursing) [8] are also critical for those elderly people 
who are impaired in physical function and unable to live independently. To sum up, smart elderly 
care is to provide various kinds of smart caring services for the elderly with the use of smart home 
technologies, aiming to meet their essential needs (health, safety, independence, nursing etc.) and 
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promote their health and active aging. 

3. Methods for effect evaluation of smart elderly care 
In recent years, effect evaluation of smart elderly care has become a hot topic. Effect evaluation 

of smart elderly care aims to investigate whether it can bring better service with lower cost for the 
elderly and actually promote their active aging. This issue is related not only to the actual function 
of the smart elderly care, but also to the elderly’ experience and perception [9]. The evaluation 
scenarios include both in the laboratory and in the real smart homes [10]. The evaluation methods 
include both qualitative methods (in-depth interview, semi-structured interview, focus group, 
participatory observation, cultural probes, etc.) and quantitative methods (questionnaire survey). 
Cultural probes are special kinds of observation method, which aim to record details of the elderly’ 
daily lives by collecting information (hand-drawn plans, photo albums) other than answers to 
survey questions, which can gain a deeper understanding of their family space and family life [11]. 
Questionnaires are used to obtain quantitative data on the elderly’ perceptions, emotions, intentions 
and actual use of smart home care. Comprehensive application of quantitative and qualitative 
methods makes the evaluation more scientific and meticulous. 

4. Results of effect evaluation of smart elderly care  
There are many kinds of smart elderly care, and the effect of smart physical health care, smart 

mental health care, smart assistive service and other kinds of smart elderly care have been evaluated 
by the scholars. 

4.1 The effect of smart physical health care for the elderly 
As the most mature type of smart elderly care, its effect has been proved by many scholars. 

Steven et al. confirmed that the indexes of blood glucose, blood pressure, low density lipoprotein 
cholesterol level have been improved in elderly users of remote smart care [12]. Giordano et al. 
found that home-based telemedicine services could significantly improve the health of the elderly, 
and their incidence of hospitalization were reduced by 36% [13]. West et al. also found that 68% of 
elderly’ health was improved by home health services including tele monitoring and 
counseling [14].Pinto et al. identified that smart elderly care and health services could significantly 
improve physical function and reduce the incidence of re-admission and emergency visit of the 
elderly [15]. Sicotte et al. also found that smart telehealth services can improve the older people’s 
overall quality of life more effective than traditional care [16]. 

4.2 The effect of smart mental health care for the elderly  
The vulnerability of the elderly is manifested not only by the decline of physical function, but 

also by the spiritual loneliness from isolation of society. Therefore, smart mental health care is of 
great importance for the elderly. Almost all researchers found that smart mental health care are 
effective in promoting the physical and mental health of the elderly. For example, smart interaction 
settings such as the Internet and smart robots can help the elderly to establish social contact with the 
outside world, which could effectively reduce the social isolation of the elderly [17,18]. Other 
scholars also found that smart mental health care can also increase the elderly’ social function and 
overall health, enhance their positive emotions, and reduce their incidence of depression [19]. 

4.3 The effect of smart assistive services for the elderly   
As for the effect of smart assistive services for the elderly, only a few scholars reported the lack 

of effect of assistive technology in helping the elderly with in-place aging [20] most scholars 
confirmed its positive effect. Shimada et al. confirmed that assistive technology can effectively 
improve the walking speed of the elderly [21]. Rantz et al. found that the use of sensors and other 
assistive technologies can effectively reduce the frequency of falls of the elderly [22]. Khosravi and 
Ghapanchi conducted a literature review study and also found that four among the five studies on 
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the effect of fall prevention service were significantly effective, and five among the five studies on 
the promotion of independent living were significantly effective [23]. In addition, many researchers 
also found that the elderly prefer simple solutions such as smart handles, video communication and 
emergency call button compared with complex solutions, and simple technologies such as electric 
doors can also help the elderly to gain autonomy in familiar environments [24]. That is to say, even 
the simplest assistive services can improve the elderly’ ability of independent living and thus 
promote their in-place aging and active aging.  

4.4 The effect of smart safety and nursing care for the elderly 
There are few researches on the effect of smart safety and nursing care services for the elderly. 

Never the less, many studies have confirmed that comprehensive smart elderly care can effectively 
improve the overall quality of life for the elderly [25,26]. 

5. Discussion and conclusions 
According to the systematic review of relevant studies, it is found that smart elderly care has 

significant effects in promoting the elderly’ physical health, alleviating their loneliness, and 
assisting their independent life. Therefore, smart elderly care has broad prospects in promoting 
active aging and resolving the aging problem, which make itself an important development 
direction of elderly care and ageing industry.  

The research result can also provide some important enlightenments for the development of 
smart elderly care. Firstly, the design of smart elderly care should go beyond technology itself, and 
pay more attention to the elderly’ experience. Since the effect of smart elderly care is determined 
largely by the elderly’ experience and perceptions, customer-oriented technology development is of 
great importance. Secondly, the technologies of smart elderly care has become more and more 
mature and show reliable and good practical effect. It is advisable to promote smart elderly care 
services and enlarge its application, which can not only help the elderly to save treatment and caring 
costs, but also reduce outpatient visits and bed pressures of the hospitals. Thirdly, more attention 
should be paid to the elderly’ loneliness and risk of mental health, and the supply of smart mental 
health care should be strengthened. The physical health is closely related to mental health for the 
elderly, smart mental health services should be carried out prospectively for the elderly, which could 
prevent the physical diseases caused by depression and loneliness and maintain their physical and 
mental health at a lower cost. Lastly, both simple and complex smart assistive services can produce 
good effect, and those simple ones are more favored by the elderly. Therefore, the supply of smart 
assistive services should be in line with the elderly’ needs rather than self-functional readiness.  
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