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Diffusion of assistive technology among older 
people: A case of the House of the Present

IntroductIon
The Diffusion of Innovation theory1 states that 
innovations spread in a social system via com-
munication, over time and in a given population. 
Model Smart Homes display and demonstrate 
assistive technology meant to support among 
others older people with a chronic illness. The 
models are meant to inform all kinds of stake-
holders. Hence they help to diffuse technology 
and promote its use on a wider scale. Around 
20 model Smart Homes exist in the Netherlands, 
showing assistive technologies that support ‘liv-
ing longer at home’. The Smart Homes and as-
sistive technologies on display could reduce dif-

ficulties in care that arise from functional or men-
tal disorders. It is expected that adopting these 
technologies will help to reduce the burden for 
care-givers, enhance the quality of care, soften 
its financial impact and raise the patients’ quality 
of life2. Most of the 20 model Smart Homes in 
the Netherlands are situated in apartments, shops, 
schools, hotels and other houses. In this article, 
we will introduce the ‘House of the Present’ and 
share some experiences and visitors’ views.

House of the Present
One of the 20 model Smart Homes in the Neth-
erlands is the House of the Present at the NHL 
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ogy 2017;16(4):242-248; https://doi.org/10.4017/gt.2017.16.4.006.00  In Smart Homes set up for 
demonstration purposes (hereafter: model Smart Homes), innovative Smart Homes and 
assistive technologies are presented that can enhance the quality of life of older people 
who continue to live in their own home until a high age. New assistive technologies 
spread through a network of people - if the innovation can be observed and experienced. 
In the Netherlands, the ‘House of the Present’ is such a model Smart Home. The aim 
of the present case study is to share experiences with the House of the Present and the 
views of visitors regarding the diffusion of Smart Home and assistive technologies: How 
do visitors assess their experience of a model Smart Home and the presented assistive 
technology solutions for the care of older people? Based on the Diffusion of Innovation 
theory, common sense and a systematic review of factors influencing the acceptance of 
technology among older people observed on site, a questionnaire was developed and 
presented to visitors to the House of the Present. A total of 131 visitors completed the 
questionnaire. Visitors recommend to others a visit to the House of the Present Smart 
Home (M=4.32) to observe on-site assistive technologies for care and wellbeing (M=4.21). 
Innovators (3.8% vs 2.5% of the overall population) and Early Adopters (38.9% vs 13.5% 
of the overall population) are over-represented. Visitors comment on the different types of 
exhibited products, and for 22 product groups, a list ranging from the most to the least val-
ued groups of Smart-Home and assistive technologies was drawn up. This research shows 
that model Smart Homes demonstrating assistive technology are positively received by 
visitors. What we do not know yet is how effective model Smart Homes are in diffusing 
innovations in assistive technologies.
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University of Applied Sciences in the city of Leeu-
warden. It is a 90 m2 apartment with a kitchen, 
living room, bedroom, and bathroom. The name 

‘House of the Present’ was chosen to reflect the 
fact that solutions are shown which are on sale 
in stores and web shops, not projected solutions 
for the future. In the House of the Present, the 
assistive technology, robotic and Smart Home so-
lutions are presented. It is designed to introduce 
students, professionals, and older people to avail-
able new technology, and also to show them how 
the innovative solutions are used. A full-time em-
ployee gives guided tours, ensures that the tech-
nology is working well and maintains contacts 
with technology providers, so as to ensure that 
the best solutions are shown to the audience. Eve-
ry year over 1500 people visit the House of the 
Present3: students, professionals (primarily nurses), 
and older people. When they enter the House, 
the employees show them the type of technol-
ogy that is of interest to them. In total, there are 
about 100 solutions on display, of which a sub-
set is shown in greater detail. During a visit, the 
assistive technology is introduced, demonstrated 
and discussed in terms of how it can help older 
people fulfil their desire to live at home as long as 
possible. Experiences of visitors and their helpful 
feedback have informed the recent update of the 

House of the Present (Figure 1 and 2).

Assistive technology
NICTIZ, the Dutch Centre of Expertise for Stand-
ardization and eHealth3, classified the purposes 
of Smart Home and assistive technology as fol-
lows: (1) convenience services, (2) welfare ser-
vices, (3) security and surveillance services, and 
(4) treatment and care. The Smart Home and 
assistive technologies displayed in the House of 
the Present can be grouped according to these 
four categories, which represent the most impor-
tant needs of older people. Some research has 
been done into the personal, social and physical 
contexts that determine the level of technology 
that can enable older people to continue living at 
home and may lead them to adopt Smart Home 
and assistive technology. The expectation is that 
showing the technology to visitors to a model 
Smart Home and giving them the opportunity to 
experience the innovations will encourage them 
to adopt a more positive attitude towards the new 
technologies, to begin to use them and to recom-
mend them to others. Furthermore, a systematic 
review by Peek and others4 identified a total of 
27 factors that influence the acceptance and fa-
cilitate the use by older people of Smart-Home 
and assistive technology. These factors are often 
referred to in discussions during the guided tours 
so as to help visitors understand what influences 
the use of Smart Home and assistive technology.

Aim
The aim of the present case study is to share ex-
periences gained at the House of the Present and 
the attitude of visitors regarding the diffusion of 
Smart Home and assistive technologies. Recently 
polled opinions of visitors were used. The focus 
was on how visitors perceive the use of Smart 
Home and assistive technology for the care of 
older people in general and what might lead them 
to recommend the technologies they see here to 
others. Furthermore, the study lists the technolo-
gies visitors observed in the House of the Pre-
sent and identified what they thought would be 
useful in actual practice. This will set the stage 
for thoughts on the potential role of model Smart 
Homes in the diffusion of technology.

Method
Procedure
Groups of 5 to 15 visitors take guided tours last-
ing 45 to 75 minutes. At the end, they are invited 
to leave their email address so that they can be 
sent a newsletter and perhaps be approached for 
research purposes. In November 2016, a total of 
991 questionnaires were sent by email to visitors 
to the House of the Present who had provided 
their email address after their visit to the facil-
ity. After the first email, two reminders were sent 
to those who had not responded. A total of 74 

Figure 1. The House of the Present, Leeuwarden be-
fore the summer of 2017

Figure 2. The House of the Present after renovation 
in the summer of 2017
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emails bounced, 242 surveys were started and 
112 surveys were completed. In addition, the 
questionnaire was distributed via teachers to stu-
dents who had visited the facility. This added 19 
completed surveys and took the total to 131. To 
encourage participation, respondents were of-
fered the chance to win a small prize.

Questionnaire
The questionnaire was developed and subse-
quently programmed in Qualtrics software, (© 
2016 Qualtrics, Provo, UT) a web-based platform 
for building and distributing questionnaires. The 
initial version was written by 2 researchers, and 
additional 7 gave their feedback, which was used 
to finalize the questionnaire. Respondents needed 
less than 10 minutes to answer all the questions.

Background variables
Respondents were asked to indicate their age, sex 
and level of education, whether they were vol-
unteer care-givers and whether they were semi-
professionally engaged in the diffusion of infor-
mation about assistive technology (Table 1). The 
survey then classified the visitors to the House of 
the Present according to diffusion theory5, which 

says that novelties are first adopted by Innovators, 
then by Early Adopters, followed by the Early Ma-
jority, and finally the Laggards. This was done by 
asking: ‘Do you buy the newest smartphone as 
soon as it comes out?’ Furthermore, respondents 
were asked to what extent (on a 5-point Likert 
scale) they perceived the House of the Present as 
(a) a house of the future, (b) a living room, (c) a 
shop, (d) a laboratory, or (e) a museum.

Assistive technology
Opinion on assisted technology: A general ques-
tion was asked to obtain an overall impression of 
how visitors viewed the assistive technology for 
the care and wellbeing of older people. Further-
more, based on the systematic review by Peek4, 
the survey asked on what grounds the respond-
ents would advise using the assistive technology. 
The options offered were that it (a) is generally 
useful for care and wellbeing, (b) facilitates liv-
ing longer at home independently, (c) adapts the 
current dwelling to the user’s needs, (d) enhances 
the user’s physical condition, (e) reduces vulnera-
bility, (f) enhances social contacts, (g) reduces the 
fear of losing control of the housekeeping, (h) is 
financially attractive, (i) alleviates the fear of loss 

of personal data, and (j) 
enhances social influ-
ence. A 4-point Likert 
scale was used, with 
a higher score indicat-
ing stronger agreement 
with the option con-
cerned (Table 2).

Expectations of assistive 
technology: Respond-
ents were asked to indi-
cate on a 5-point Likert 
scale how much they 
expect assistive technol-
ogy to improve life in the 
following four catego-
ries defined by NICTIZ: 
(a) (S)ecurity and surveil-
lance, (b) (C)onvenience 
services, (c) (T)reatment/
care, and (d) (W)elfare. 
A higher score indicates 
that respondents strong-
ly agree with the item 
(Table 2).

Assistive technology 
reviewed: The assis-
tive technology in the 
House of the Present 
nicely showcases what 
is on the market today. 
As some of the pre-
sented products serve 
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the same purpose, the survey distinguishes 22 
product groups (Table 3). They are described in 
such a way that the visitors can classify the prod-
ucts they saw and relate the product groups to 
the four categories of NICTIZ. For each of the 22 
product groups visitors were asked (a) whether 
they have tried them and told others about them, 
and (b) to give their opinions on how useful 
these products are in enabling older people to 
continue living at home as long as possible.

Ethical considerations
Visitors to the House of the Present were asked 
to leave their email address if they wanted to 
receive a newsletter or possibly a questionnaire 
with research questions. In the questionnaire, 
they were asked whether they agreed to partici-
pate and were told that their input would not be 
used on an individual level. This is how the pri-
vacy of the participants was safeguarded.

reSuLtS And dIScuSSIon
This section presents the data in this convenience 
sample of visitors to the House of the Present and 
comments on the findings. It will end with some 
concluding remarks on how model Smart Homes 
might be used in the diffusion of technology. 
These remarks address the question of what kind 
of research is needed to find efficient and effec-
tive ways of diffusing assistive technology that will 
enable older people to go on living independently 
for longer than would otherwise be possible.

Characteristics of visitors and their opinions on 
the House of the Present

The characteristics of the 
respondents (N=131) are 
given in Table 1. These 
visitors were mostly 
nurses, semi-profession-
als, older people, and 
to the lesser extent stu-
dents. Furthermore, the 
overall education level 
was quite high. If we 
look at their propensity 
to spread new technolo-
gies, using Rogers’ classi-
fication6, and compare 
this with the population 
of the Netherlands, we 
can conclude that there 
were more Innovators 
(3.8% vs 2.5%) and 
Early Adopters (38.9% 
vs 13.5%) in this group 
of respondents than in 
the overall population as 
a whole. Consequently, 
there were fewer re-

spondents in the categories Early Majority (23.7% 
vs 34%), Late Majority (23.7% vs 34%), and Lag-
gards (9.9% vs 13%). Obviously, we need to take 
this into account when interpreting the opinions of 
respondents concerning the assistive technology.

Most perceive the House of the Present as a 
‘House of the Future’ (mean 3.89), probably be-
cause they saw many Smart Home and assistive 
technology solutions that were new to them, or 
not available where they live. In the first 6 months 
of 2017, an estimated 1000 people visited the 
House of the Present. The expectation is that in 
2017 the number of visitors will grow for the fifth 
year in a row. It would seem that the commu-
nication about the House of the Present and its 
displays is successfully attracting more and more 
visitors. If asked what gave them the idea to come, 
visitors often mentioned a newspaper article they 
had read about the House of the Present. Many 
also said they had heard from other visitors that it 
was interesting. This is in line with the answer to 
the question whether respondents would recom-
mend a visit to the House of the Present (mean 
4.32). A third reason for the steady growth in the 
number of visitors is that over the years more 
and more teachers from various schools include 
a visit in their curriculum and take their students 
to the model house (Table 1).

Opinions on assistive technology
Table 2 shows the answers to the questions based 
on Peek4 and the questions based on the NICTIZ 
model. Most respondents responded positively 
to the question whether they see opportunities 
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to apply assistive technology for care and well-
being. This is consistent with the high percent-
age of innovators among them but would need 
to be confirmed using a more representative 
sample. When the respondents were asked to 
score reasons for advising others to use assistive 
technologies, they collectively gave the highest 
score to ‘Increases the possibility to live longer at 
home independently’ (mean 3.44). This is in line 
with the purpose of the House of the Present. It 
is interesting that the answer ‘People around me 
recommend it’ has the lowest score (mean 2.99). 
According to the literature on adopting innova-
tions, the influence of other people is important 
for the spread of innovations6. In the responses 
to the question about the expected value of as-
sistive technology according to the classification 
of NICTIZ, the highest scoring option was ‘Se-
curity and surveillance solutions’ (mean 4.63). 
However, all the options scored highly on the 
5-point Likert scale (they are all above 4 with a 
very small standard deviation). In other words, it 
seems that respondents value assistive technol-
ogy highly for various purposes (Table 2).

Review of assistive technology
The opinions of visitors regarding the use of the 
assistive technology solutions presented in the 
House of the Present are shown in Table 3. Visi-
tors were asked which technology they had seen, 
experienced, and recommended to others. The 
table ranks the technologies according to their 
perceived value for the care of older people in 
the eyes of the respondents.

The visitors had a favourable opinion of all product 
groups (Table 3). They were least positive about 
the ‘older people tablet computer’ (mean 3.41) 
and most positive about ‘water, fall, and smoke 
detection sensors’ (mean 4.39). The results pre-
sented in this table are in line with the presumed 
importance of the four areas of life (NICTIZ mod-
el). In this classification, the assistive technologies 
are ranked according to their expected value for 
(from most to least important) Security and sur-
veillance, Comfort, Treatment and Care/Welfare. 
By presenting the number of people in the table 
who disagreed, were undecided or agreed, the 
table shows clearly that the first ten innovations 
were considered very useful. As for the other 
twelve innovations, only a few respondents de-
nied their usefulness, but many were undecided. 
As we do not know the visitors’ opinions of these 
innovations before they visited the House of the 
Present, we cannot say whether, and if so how, a 
visit to a model Smart Home changed what peo-
ple know and think of assistive technologies.
The solution that respondents were most inclined 
to recommend to others was the ‘smart alarm 
for medication intake’ (21.4%), and the one they 
would least recommend was the ‘local events 

calendar’ (1.5%). This finding suggests that infor-
mation on smart medication alarms will spread 
more rapidly to potential users than information 
on the other presented innovations (Table 3).

Conclusions and future perspectives
The concept of a Smart Home is broader than that 
of model Smart Homes like the ones discussed 
here. The idea of a Smart Home is closely related 
to technology development in consumer elec-
tronics, sustainable buildings, alternative heating 
solutions, harvesting of energy by solar panels, 
and so on. In this study, the focus was on a model 
Smart Home designed to demonstrate assistive 
technologies that help older people to go on liv-
ing in their own homes as long as possible.

We can conclude that the visitors were positive 
about their visit to the House of the Present and 
perceived it as a living room or a house of the 
future. They regarded the 22 product groups 
as useful solutions for ‘living longer at home’. 
In discussions during their visit, they often said 
that they already knew some of the solutions on 
display, but nearly all said they learned about 
some new technologies too, and this made the 
visit interesting for them. Often, they most en-
joyed those displays that showed technology at 
work. A good example is a video connection to 
a nurse at another location, telling the visitors to 
the House of the Present in real time how the 
technology is used at her care centre.

Finding effective ways to diffuse new assistive 
technologies as demonstrated in the House of 
the Present is important if we consider the age-
ing population and the benefit that older people  
can potentially derive from assistive technologies. 
What are successful strategies for diffusion? There 
are various options, such as taking showcases to 
the homes, offices or schools of stakeholders, or 
offering eLearning programmes online, which 
can easily reach various target groups. In addi-
tion, new technologies like Virtual Reality might 
enable people to realistically experience the po-
tential added value of innovations.

Staying closer to our topic, one could study what 
visitors take away from a visit to a model Smart 
Home, and whether a model Smart Home can 
be a platform to inspire a wide variety of visitors. 
Is a single exhibition like the House of the Present 
appropriate for all stakeholders (students, users, 
care-givers and other professionals)? Or is there 
a need for various kinds of model Smart Homes 
designed for specific target groups? When work-
ing to implement new assistive technologies, one 
needs to carefully consider and substantiate their 
effectiveness for certain kinds of users in a cer-
tain kind of setting with respect to certain out-
comes. It is easy, but dangerous, to be dazzled 
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by a technological breakthrough and lose sight 
of the all-important question of who is actually 
going to buy, use, and benefit from the device. 
That needs to be researched continuously.

As far as diffusion is concerned, it might be inter-
esting to see how a visit to a model Smart Homes 
affects visitors by comparing their knowledge and 
attitudes before and after the visit. We also need 
to understand better how such knowledge is ac-
quired and how it influences behaviour, including 
the uptake of the technology. Hence, it would be 
good to link the existing model Smart Homes to 
a wide variety of activities and implementation 
tools, and map what each of these tools seems to 
add to diffusion. This might lead us to reconsider 
the way in which we promote the spread of assis-
tive technologies to potential older users.

With the current case study, we aimed to show 
that a model Smart Home can engage a lot of 
people. In our experience, it is a useful way to 
inform all kinds of stakeholders. More impor-
tantly, a facility like this also serves to promote 

the actual adoption of these useful technologies.

The experiences of the last 5 years with the 
House of the Present and the information gath-
ered in the current research have been used to 
update this model Smart Home. Two rooms with 
an area of 20 m2 have been added. It is now 
possible to accommodate groups of 20 people 
or more, and the routing of the guided tour is 
more logical. QR codes are used to start short 
videos on the displays. Across the whole facility, 
technology is used and integrated into ways that 
are better geared to showing the usefulness of 
Smart Home and assistive technology. Once a 
sufficient number of visitors have visited the up-
dated facility, their opinions on the new House 
of the Present can be polled and compared with 
our findings regarding the current House of the 
Present. The new study could tell us about the 
added value of the updated facility in the diffu-
sion of innovation of assistive technology.
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