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Abstract. In addition to usual Information and Communication Technology 

(ICT) devices, things are becoming “therapeutic” and can be dedicated to the 

specific needs of aging. However, because there is a diversity of senior impair-

ments, one must diagnose needs, expectations, abilities or skills of seniors in or-

der to provide the best adapted functions and usages. Moreover, these devices 

must be evaluated to determine their real potential and effectiveness. This paper 

discusses how to choose the best fit between a health technology and age-related 

deficits, and how we can assess the results of this fit. In this context we will use 

a tool and methodology called “Design for Adapted Devices” (i.e. DAD). DAD 

tries to develop adaptable systems based on the comprehensive diagnosis of hu-

man deficits and needs taking into account several dimensions of user diversity 

like skills and abilities (e.g. motor, cognitive skills, etc.), and measure deficits 

that “modulate users” performances (e.g. social support, experience, strategies, 

etc.). DAD gives prospective data to define future smart things and provides in-

formation about technology assessment. 

Keywords: Health Technology Assessment · Universal design · senior needs · 

smart things · impairments diagnosis · Human-systems Integration ·   

1 Introduction 

When we talk about seniors, we are talking about a broad category of people who 

differ in many ways. This may include people who are still active or retired, with or 

without deficits, living alone or with their families, having the status of caregiver or 

assisted, living at home or in a retirement home, different in age, etc. This has a gener-

ational effect in terms of attitudes, skills, desires, etc. Each of these categories has spe-

cific needs. 

The accelerated aging of the population reinforced by the lack of medical staff will 

lead, in the coming years, to an extremely difficult situation when referring to health 

care system  

In parallel to these two phenomena, a third one related to the “fast development of 

digital technologies” seems to allow interesting alternatives fulfilling the requirements 
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of elderly people, caregivers and professionals. Digital technologies seem to play a key 

role on some signs of aging by helping, assisting, stimulating and rehabilitating. These 

new possibilities will improve the quality of life and autonomy of elderly population 

(i.e. primary users) and increase the capabilities of the professionals or caregivers (i.e. 

secondary users) for caring, monitoring and diagnosis.  

However, these new opportunities have limited success among these two categories 

of users. Reasons for this are diverse. Manufacturers producing information and com-

munication technologies and those manufacturing technical aids often ignore the needs 

of these categories of people: those arising from their real perceptual, motor, attention, 

memory, cognitive and social capacities. The reasons for this are multiple: economic, 

lack of knowledge about user-center design, lack of research on user feedback and dif-

ferent contexts of use, stereotypes of designers about the elderly and more specifically 

a lack of information and understanding of people with special needs [1, 2].  

There is hence a clear need to diagnose the disabilities and the needs precisely, to 

find adapted solutions between the technological potentials and the difficulties of peo-

ple and finally, to evaluate solutions in order to generalize results. 

2 Health technologies – gerontechnologies and their assessment 

"Health technology" is a generic term that includes many goods and services that can 

be extremely different, such as pharmaceuticals, supplies, equipment, medical devices, 

public health programs, support, management and organizational systems used for pre-

vention, screening, diagnosis, treatment, and rehabilitation [3]. In addition, the shape 

of these technologies can be varied with more or less sophisticated objects, ranging 

from fall sensors, to connected pill dispensers, or other geolocation and actimetric tech-

nologies, etc. 

Within these health technologies, we can distinguish a sub-division: the gerontech-

nologies. The field of study assigned to it combines research on epidemiological and 

demographic indicators related to ageing (i.e. increase in life expectancy, prevalence 

and incidence of diseases, etc.), as well as the design and improvement of health tech-

nologies; the objective of which is to compensate for deficits or facilitate the activities 

of older people.  

The gerontechnologies are based on two major areas of research that are constantly 

and rapidly evolving. On the one hand, the medico-social and paramedical sciences (i.e. 

medicine, geriatrics, psychology, physiology, biology, etc.), and on the other hand, the 

more design-oriented sciences (i.e. ergonomics, computing, engineering, architecture, 

etc.). 

The scope of these ageing technologies is extremely diverse (e.g. health, housing and 

domestic life, mobility and transport, management, leisure, safety, etc.), which further 

complicates its organization and evaluation possibilities. But the objective is the same, 

that is, to create a technological environment that respects the needs of older people by 

allowing them to integrate into and participate in social life and remain at home as long 

as possible in health and safety. It is therefore essential to be able to test these devices 

and to have clear and objective indicators concerning effectiveness, benefits/risks, usa-

bility, etc. 



However, when trying to evaluate the concrete contributions of these technologies 

opinions diverge. For example, the Parrot social robot system (i.e. Socially assistive 

robots: SARs) aims to improve social interactions (i.e. therapists, family network, el-

derly people with dementia) and to encourage people to engage in physical and cogni-

tive activities. When studying the actual contributions of this technology, the data are 

contradictory. Some report beneficial results [4, 5], while others are more mixed [6].  

It is difficult to obtain reliable information on the real utility of a technology for 

several reasons: 

First, the use of information synthesis such as systematic review and, where possible 

meta-analysis, are interesting sources for evaluation and selection of one device over 

another. However, they suffer from two problems: a lack of consensus because meth-

odologies and indicators are too different, making the comparison complex [7], and the 

difficulty to access to the "grey literature", important in this field (e.g. company reports, 

assessments by private companies, etc.) because of project confidentiality and fear of 

industrial spying. 

Secondly, publication and over-interpretation biases in the available studies can also 

be suspected.  Indeed, a conflict of interest can legitimately be questioned, either when 

industry uses private evaluation companies or when researchers must find private funds 

for their work.  Moreover, some authors [8, 9] notes that several surveys have shown 

significant conflicts of interest in the evaluation of medical systems. 

Today, there are structures dedicated to the design and experimentation of products 

for the elderly. University structures such as senior living-labs, user laboratories, or 

centers of expertise, and private national or international consulting firms, such as the 

Health Technology Assessment International (i.e. HTAi) and the International Network 

of Agencies in Health Technology Assessment (i.e. INAHTA), which collaborate with 

the WHO [10] and propose to test technologies for ageing. Nevertheless, these actors 

need validated and standardized methods, approaches and tools to obtain more reliable 

results that could be generalize. 

However, from the point of view of evaluation methods, a number of difficulties can 

be observed in their implementation. For example, gerontechnologies - even when they 

claim to be therapeutic - are not considered as medical treatments and they don’t need 

to meet the requirements of regulatory agencies (e.g. Food and Drug Administration or 

European Medicines Agency, etc.) before being placed on the market; even if Europe, 

unlike the United States, requires a certificate of conformity ("CE" label) for marketing 

delivered on the basis of a "technical file" which must contain some clinical data, but 

these data are not comparable to those required for a drug (i.e. clinical trial). Further-

more, some technologies do not take the name "therapeutic" and thus escape these ob-

ligations. 

It could then be considered that clinical trials should be a standard for evaluating 

gerontechnologies and to obtain EBPs; but still, the length and complexity of these 

methodological mechanisms could be considered as time-consuming and too expen-

sive. For example, the evaluation of "fall sensors" carried out by Lachal [11] in his 

thesis work is relevant, but it corresponds to a too high human and financial cost (i.e. 

seven health professionals mobilized and 167 patients over a one-year period at a cost 

of 337 Keuros).  

It is therefore essential to conceive efficient methods and tools that allow a valid and 

clear assessment of technology. 



3 A methodology and a tool for assessing needs of seniors and 

guide conception of gerontechnologies 

We have recently developed and validated a computerized diagnostic tool and a 

method for assessing the needs of seniors and to evaluate technical systems and services 

for seniors [12, 13]. The tool designed "DAD" (i.e. Design for Adapted Devices) is a 

computer system (i.e. software) whose objective is to facilitate and standardize diag-

nostic procedures for people with special needs in loss of autonomy, and to analyze 

their needs according to the tasks and activities performed in everyday life.  

The originality and effectiveness of this method derives from the fact that it allows 

for simultaneous measurement and integration, the diagnosis of the capacities required 

to use a system, product or service, and the diagnosis of the person's capacities and 

deficits. The pairing of these two diagnoses allows for an integrative and proactive ap-

proach to develop technical solutions for seniors, as a function of their needs.  

The DAD diagnosis grid is made of 10 dimensions. Six dimensions measure deficits 

(motor skills and physical resistance, Perceptual abilities, memory and attention, lan-

guage, temporo-spatial orientation, reasoning, planning and problem solving),  while 

four dimensions evaluate those factors that modulate performances (e.g. social support, 

experience with ICT, interest and acceptability  en effects of medication on the ICT 

supported activity, strategies, etc.). Each of these dimensions comprehends subdimen-

sions for further specifications [12]. While making a diagnosis of a person’s abilities, 

“modulating factors” must be evaluated because they could influence in a positive or 

negative way a person’s performance. Each ability or skill is evaluated on a Likert scale 

from 1 to 5, where 1 means an absence of capacity or ability and 5 that the person retains 

his or her capacities. 

In addition, and to establish which deficit should be compensated or rehabilitate for 

seniors, experts with the system or with the technical domain are submitted to the same 

grid, in order to evaluate the skills required to use the ICT device or service for activities 

in everyday life. The gap between a person's assessment and the expert assessment pro-

vides what needs to be improved (1).  

 
Figure 1. Design for Adapted Devices method for evaluating deficits and needs of seniors 

and for providing adapted solutions 

 



DAD has been designed in a multidisciplinary approach and has been evaluated by 

geriatricians, doctors, psychologists, ergonomists, nurses, etc. It allows evaluating the 

capacities of an individual at a time “ and their evolution, the creation of population 

profiles in certain structures, as retirement homes, and to assess the skills needed to use 

assistive technologies. DAD allows the results obtained to be presented in the form of 

a statistical table or in a graphical radar chart format, which permits to visualize directly 

the deficits to be compensated (see figure 2). 

 
Figure 2. Differential result between the abilities preserved or deficient in a person and 

abilities required for using a technical device (pill dispenser "Imedipac") 

 

As we have said before, DAD makes it possible to carry out multiple analyses and 

compare the adequacy between the residual capacities of people and the systems pro-

posed; or to compare the adequacy of several technical systems intended to provide the 

same functionalities. 

4 Conclusion 

Several reports have pointed out important barriers to development, acquisition, use 

and acceptance of technical aids for seniors with impairments. Among these, lack of 

information about needs of users, equipment reliability, the need to strengthen moni-

toring and evaluation of aids proposed, the need for a global and personalized approach 

to assist seniors, etc. Most of these barriers reflect shortcomings in ergonomics aspects 

of tools but also the absence of a coordinated, coherent approach to develop aids. Often 

this is due to intervention of multiples partners who do not share the same frames, ref-

erences and Knowledge.  



Among others, one main purpose of DAD is to propose a standardized tool for help-

ing practitioners concerned ergonomics field that have insufficient knowledge and 

methods for carrying out this process. 

Providing solutions is figuring out how to adapt ICT technologies to the seniors’ 

profiles. In terms of innovative solutions, since DAD was defining the users’ require-

ment profile, a module configuration that you can enable / disable can optimize the 

adaptation of the interface of the ICT technology to each senior.  
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