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Abstract
Purpose of the Study: Participatory design (PD) is widely used within gerontechnology but there is no common understand-
ing about which methods are used for what purposes. This review aims to examine what different forms of PD exist in the 
field of gerontechnology and how these can be categorized.
Design and Methods: We conducted a systematic literature review covering several databases. The search strategy was 
based on 3 elements: (1) participatory methods and approaches with (2) older persons aiming at developing (3) technology 
for older people.
Results: Our final review included 26 studies representing a variety of technologies designed/developed and methods/
instruments applied. According to the technologies, the publications reviewed can be categorized in 3 groups: Studies that 
(1) use already existing technology with the aim to find new ways of use; (2) aim at creating new devices; (3) test and/or 
modify prototypes. The implementation of PD depends on the questions: Why a participatory approach is applied, who is 
involved as future user(s), when those future users are involved, and how they are incorporated into the innovation process.
Implications: There are multiple ways, methods, and instruments to integrate users into the innovation process. Which 
methods should be applied, depends on the context. However, most studies do not evaluate if participatory approaches 
will lead to a better acceptance and/or use of the co-developed products. Therefore, participatory design should follow a 
comprehensive strategy, starting with the users’ needs and ending with an evaluation if the applied methods have led to 
better results.

Keywords:  Analysis—Literature Review, Sociology of Aging/Social Gerontology, Technology, Participatory Design, Gerontechnology

There is growing evidence that modern technologies, such 
as active/ambient-assisted living (AAL) technologies, tel-
ecare, or telehealth have the potential to support active and 
healthy aging (Gutman & Sixsmith, 2013; Peek et al., 2014; 
Reeder et al., 2013). However, a central problem that many 
designers, developers, and manufacturers of these technolo-
gies are facing is the low level of market penetration and 
success. Greenhalgh and colleagues (2016, 2)  summarize 
that “assisted living technologies have been character-
ized by limited uptake [and] high rates of abandonment” 
(Greenhalgh et al., 2016; Turner & McGee-Lennon, 2013). 

To unfold its potential, technology needs to be adopted, 
implemented, and used. The (future) users play an impor-
tant role within this context. Several studies come to the 
conclusion that there is a lack of awareness and/or interest 
of older persons toward these kinds of technology, which, 
as a consequence, can lead to a lack of acceptance and use 
(Lee & Coughlin, 2015; Merkel & Enste, 2015). Trying to 
explain the reasons behind this nonacceptance and nonuse, 
it is argued that devices need to focus more on the users’ 
characteristics, their needs, and preferences (Chen & Chan, 
2013; Künemund, 2015). A promising way to address this 
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issue is seen in integrating the users into the innovation 
process following a participatory approach, which has also 
been acknowledged by funding programs (AAL—Active 
and Assisted Living Programme, 2016; Bergold & Thomas, 
2012).

In the widest sense, participation encompasses the 
“involvement in processes of organization of social condi-
tions” (Aner, 2016). This also includes practical activities 
with a social impact such as the design of products and 
services: Participatory design (PD). PD is a methodology, 
which generally emphasizes the involvement of (future) 
users in the innovation process (Sanders & Stappers, 
2008). Today it is used in various fields of product devel-
opment, including technology development. Its roots lie 
in Scandinavian efforts of “workplace democratization” 
of 1970s and 1980s. This early form of PD-research used 
partnerships between researchers and labor unions to 
involve workers (as future users) into the development and 
the decision-making on new workplace systems (Spinuzzi, 
2005). Since then, the methodology of PD has been enriched 
by several scholars from different disciplines, including 
gerontology and gerontechnology (Aner, 2016; Beimborn, 
Kadi, Köberer, Mühleck, & Spindler, 2016; Compagna & 
Kohlbacher, 2015).

Spinuzzi (2005) differentiates and describes PD as a 
research methodology, which has its own theoretical and 
methodological grounding. To this understanding PD is the-
oretically based on constructivism and tries to understand 
the implicit or tacit knowledge of users (Spinuzzi, 2005). 
Generally, users are regarded as “experts by experience” 
or experts of their “lifeworld” (Beimborn et  al., 2016), 
meaning that their knowledge is as valuable in a collabora-
tive design process as the expert knowledge of designers, 
developers, and/or researchers. According to Spinuzzi, its 
methods and techniques should therefore be applied itera-
tively in a partnership between researchers, designers, and/
or developers and the (future) users throughout the whole 
innovation process to gain an understanding of each other’s 
perceptions and, most importantly, of the user’s knowledge 
(Spinuzzi, 2005). This dynamic partnership changes the role 
of designers, developers, and or researchers, who now have 
to view themselves as “facilitators” using appropriate meth-
ods to allow participants to make their own decisions and to 
express their own perceptions (Sanders & Stappers, 2008).

According to Beimborn and colleagues (2016), the ben-
efits of participatory approaches lie in multiple aspects. 
This includes the empowerment of those integrated into the 
process, ethical aspects, and democratization (Beimborn 
et al., 2016). Within the field of gerontechnology, PD could 
help to avoid negative age-related stereotypes and agism 
as modern devices targeting older users are often oriented 
toward a deficit/compensatory instead of a more pro-active 
approach of focusing on engagement and empowerment 
(Peine, Rollwagen, & Neven, 2014; Rogers et al., 2014).

Against this background, the working definition of PD for 
this article will be as follows: PD is a research methodology 

for the design of technological artefacts, which involves 
(future) users (in this case older persons) into research and 
design work as full partners in a partnership with research-
ers and/or designers. Throughout the stages of the develop-
ment process, PD activities, that is, various methods and 
techniques can be applied. These have to be organized and 
analyzed democratically in order to come to a joint under-
standing. To do so, other external stakeholders can also take 
part (e.g., family members of older people or caregivers, etc.).

Critics claim that older persons are often not directly 
involved or are used for legitimization purposes (Östlund, 
Olander, Jonsson, & Frennert, 2015); if they are involved, 
their participation is often restricted to single stages or 
realized through proxies such as personas or caregivers 
(Frennert & Östlund, 2014; Lazar, Thompson, Piper, & 
Demiris, 2016). Moreover, sampling strategies are, in some 
cases, biased as people in precarious life situations are 
underrepresented (Aner, 2016). Against this background, 
this review aims to examine participatory approaches and 
methods in the field of gerontechnology.

Methods

Search Strategy
The study was carried out in line with widely used recom-
mendations for undertaking systematic literature reviews 
(Moher, Liberati, Tetzlaff, & Altman, 2009). We searched 
for articles published within the last 5  years (2012 and 
2017)  written in English. We focused on the following 
databases: APA Search, GeroLit, PubMed, and Web of 
Science. These databases cover a wide range of literature in 
the fields of aging and technology. We used different com-
binations of terms which were divided into three themes 
(Table 1): (1) participatory methods and approaches with 
(2) older persons aiming at developing (3) technological 
devices for older people (gerontechnology, assistive tech-
nology, active or ambient assisted living technologies, etc.).

In addition to searching the databases, we screened the 
reference sections and also explored Google Scholar to also 
capture gray literature, which we understand as publica-
tions not controlled by commercial publishers (Schöpfel & 
Farace, 2010). One researcher (AK) searched each database 
and Google Scholar, generated a list of publications based 
on title and abstract, and marked relevant titles. The second 

Table 1. Search Terms

Term 1 Term 2 Term 3

Co-production Technology Older person*

Co-design Gerontechnology Older user*

Participatory design Gerontotechnology Elderly person*

Technology 
development

Assistive device* Elderly user*

User-centered design
Participatory research Assistive technology Senior*
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researcher (SM) reviewed this list and marked relevant 
publications. Conflicts were solved through discussion. As 
a last step, the first researcher obtained the papers and all 
articles were stored in a database.

Inclusion and Exclusion Criteria

Publications that were included, needed to match the 
following criteria: (1) Written in English, (2) published 
between 2012 and 2017, (3) target older persons (aged 
60 years and older) as (future) users of (4) a technological 
artefact (software or hardware) and (5) integrate them into 
the innovation process. The latter was covered by searching 
for publications that followed a PD approach. Other related 
approaches, research and design strategies, or concepts, 
often used interchangeably with PD, were also covered: 
co-creation, co-design, user-centered design, cooperative 
design, contextual design, or experience design (Alaoui 
& Lewkowicz, 2012). We only included studies with real 
users, not proxies like personas or caregivers (Frennert, 
Eftring, & Östlund, 2013; Frennert & Östlund, 2014). 
Furthermore, we only covered studies that were available 
electronically in full-text. We limited our search to the years 
2012–2017 because we were interested in the most recent 
developments in this field. Even though there is a continu-
ously growing body of literature that reports on PD with 
persons suffering from cognitive limitations or impair-
ments, we excluded studies that describe such approaches 
because we felt that this is an important aspect that needs 
to be covered separately (Compagna & Kohlbacher, 2015).

Data Extraction

To retrieve the relevant data from each article matching the 
inclusion criteria, a template was developed that guided the 
extraction process. The template covered different aspects 
of the studies, including information on the aim of the study, 
the sample (like sample size, age range, etc.), methods used, 
the sampling procedure, and the key findings. Furthermore, 
we classified the studies based on the phase of the research 
or design process. The two researchers who also obtained 
the data were involved in data extraction and each one of 
them prepared approximately 50% of the templates.

Results and Discussion

Search Results

The literature search generated 1,076 results (Figure  1). 
We sorted the Google Scholar search results by relevance, 
screened the first 500 entries, and saved them. While there 
are different suggestions on how many results provided 
by a Google Scholar search should be taken into account, 
ranging from the first 50 to 1,000 (Haddaway, Collins, 
Coughlin, & Kirk, 2015), we felt that we did not encounter 

relevant results after screening the first 500. After exclud-
ing duplicates, we removed another 967 publications upon 
screening titles and abstracts. At this stage, we selected 65 
records for full-text assessment. Subsequently, we excluded 
39 records because they did not fulfill our inclusion criteria. 
In total, we included 26 studies in the final review.

All publications that were included in this review are 
shown in Table  2. The studies represent a very broad 
range of participatory methods and instruments used to 
develop and design a variety of technologies. The meth-
ods and instruments, which were used, were mostly quali-
tative, like focus groups, prototype tests, and workshops/
design sessions, with small samples and involving, besides 
older persons as primary users, other groups like profes-
sional care staff. There are studies that made use of mul-
tiple methods and instruments (e.g., Alaoui & Lewkowicz, 
2012; Doménech et  al., 2013; Hakobyan, Lumsden, & 
O’Sullivan, 2015; Müller et al., 2012; Table 2). In terms of 
technologies, the spectrum ranges from software applica-
tions and interfaces (e.g., Iacono & Marti, 2014) to social 
robots (Eftring & Frennert, 2016; Table 2). In most of the 
literature covered, PD was used to design information and 
communication technologies (ICT).

Technology

Technology can be distinguished into software like smart-
phone applications or interfaces and hardware devices like 
a touchscreen or a robot. However, it was not always the 
aim to develop a completely new product. Instead, the pub-
lications can be categorized into three groups: (1) Studies 
that use already existing technology with the aim to find 

Figure 1. Flow of information through the review.
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new ways of use. An example for this type would be the 
paper by Rogers and colleagues (2014) who used a MaKey 
MaKey toolkit, allowing everyday objects to be con-
nected with computer programs, to generate new design 
ideas (Rogers et al., 2014). (2) Studies aiming at designing 
completely new technologies for and with older persons. 
In this case, older users are involved as co-producers and 
co-designers in its most narrow definition. This includes 
approaches starting from scratch and without any product 
in mind (Davidson & Jensen, 2013), or with a first idea of 
a device or application that is then discussed on developed 
in a participatory way (see, for instance, Müller et  al., 
2012). (3) A third type of studies focuses on testing—and 
potentially modifying—existing products. By handing over 
prototypes or mock-ups to older persons and giving them 
the chance to use these devices and gather experiences, it is 
the aim to improve these technologies but also to improve 
acceptance of potential users (Duh et al., 2016).

Involvement of (Future) Users

This literature review has revealed many different 
approaches of PD. The aim of these approaches—develop-
ing/designing a new product or testing and modifying an 
already existing one—affects multiple dimensions: Who is 
involved as (future) user(s), when those (potential) users 
are involved, how they are incorporated into the innova-
tion process, and why they are integrated.

Involvement of (Future) Users—Who?

Although older persons were the primary target group 
in all literature reviewed, a central question within PD 
is: Who is involved? Bergold and Thomas (2012) distin-
guish two groups: researchers and practitioners on the one 
hand and “immediately affected persons,” or “nondesign-
ers,” on the other. PD approaches integrate nondesign-
ers in various co-design activities throughout the design 
process. Nondesigners are potential users, other external 
stakeholders and/or people on the development team who 
are from disciplines other than design (such as marketing, 
engineering, sales, etc.). PD processes usually involve many 
people with different backgrounds, experiences, interests, 
and roles within the project. In the studies reviewed, PD 
was conducted not only with older persons as the primary 
target group but also involved secondary users such as 
caregiver or relatives (see, for instance, Åberg et al., 2017; 
Müller et  al., 2012; Panek et  al., 2017; Šabanović et  al., 
2015; Waycott et al., 2012; Wherton et al., 2015) and, in 
one case, health care managers as tertiary users (Panek 
et al., 2017b). Who was involved, depended on the context. 
Technology that will be implemented in a care home, for 
instance, requires that the staff member as well as older 
persons know how to operate it.

An important aspect within this context is the sampling 
of the participants. It is known that in particular people in 

precarious life situations do participate less in research and 
development processes (Aner, 2016). As a consequence, this 
leads to the fact that the interests and needs of those with 
fewer resources are less acknowledged and represented. 
Bergold and Thomas (2012) see participatory approaches 
of particular relevance in terms of including those people 
that are often ignored—such as marginalized groups (e.g., 
persons with a low educational background) because this 
gives them a chance to actively participate and decide on 
critical decisions. Due to their qualitative nature, most of 
the studies reviewed had small samples. The recruitment of 
participants was often organized through senior organiza-
tions or other institutions (see e.g., Lucero et  al., 2014; 
Šabanović et al., 2015; Thilo et al., 2017; Table 2). This 
bears the risk of keeping out in particular those, who are 
socially disadvantaged, for example, because they are not 
well educated, wealthy, or living alone. Instead, those who 
are well positioned are the ones designing new products 
and services. As a consequence, this could increase social 
inequalities within age as those can actively participate in 
the innovation process who are better positioned anyways 
(Künemund & Hahmann, 2016).

Involvement of (Future) Users—When?

(Older) persons can be involved in various stages throughout the 
innovation process: In designing or evaluating an (early) proto-
type, in critical decisions of the development process or in sur-
veys on characteristics and preferences of the users (Beimborn 
et al., 2016). When (future) users are involved and which meth-
ods are used, depends on the phase of the innovation process, 
which can, with multiple iterations, be divided into four stages: 
(1) Idea generation and conceptualization, (2) device (re-)design 
and prototype development, (3) prototype testing, and (4) diffu-
sion (Shah, Robinson, & AlShawi, 2009). Considering the stage 
of the research and design process, it is reported that this is most 
likely in the very first stages when researchers focus on older 
people’s perception and wishes (Lazar et al., 2016). We found 
that most of the studies reviewed concentrate on stage 2 and 
3, while some explicitly try to involve the (future) users during 
multiple stages (e.g., Duh et al., 2016; Hakobyan, Lumsden, & 
O’Sullivan, 2015; Joshi & Bratteteig, 2016; Panek et al., 2017a). 
Still, there seems to be a lack of studies that do not only pay 
attention to single phases of the innovation process but focus on 
the whole process. Studies in which a device is developed from 
scratch or modified but also implemented and observed for a 
period of time could answer the question whether co-designed 
technologies for older users are superior to those that have been 
developed completely without PD or in which only few users 
have been involved. According to Doyle, Bailey, Ni Scanaill, 
and van den Berg (2014), it is also useful for all stakeholders 
to agree upon an exit strategy, to finish participatory work and 
to find closure in a respectable way. Doyle and colleagues pro-
pose the use of reflective discussions during exit home visits, 
“research memorabilia” to remind participants of their work, 
and follow-up phone calls “(…) to ensure that there are no loose 
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ends (…)” (Doyle et al., 2014). The stage of the innovation pro-
cess also affects the methods used. During the first stage, older 
users are involved more or less in a “passive” way, for example, 
within interviews, surveys, or focus groups and rarely seem to 
be involved as equal partners. Compagna (2018) argues that the 
involvement of (future) users should be limited during the first 
stages of the innovation process. Instead, user integration should 
focus on prototype testing as during the later design phases, 
there is a greater chance for them to influence the outcomes.

Involvement of (Future) Users—How?

How users are involved, depends on the methods and 
instruments used. Panek et al., (2017a) conducted a “scop-
ing review of current practices in the context of technology 
research and development” (Panek, Crumley et al., 2017). 
The aim was to give an overview of existing methods. Based 
on the classic “ladder of participation” by Arnstein (1969), 
they distinguish different levels of engagement: participant, 
advisor, and decision maker (Arnstein, 1969; Panek et al., 
2017a). Based on these engagement levels, they assigned 
different activities performed by older adults. While par-
ticipants are only integrated, for instance, in workshops 
or usability testing, decision maker are also involved in 
planning decisions. In relation to Panek et al., (2017a) and 
drawing on the ladder of participation, we propose to dis-
tinguish four level of involvement in PD within the field of 
gerontechnology: no, low, medium, and full involvement 
depending on the methods used and the stages of the inno-
vation process (Table 3). From a normative perspective, full 
involvement is desirable as older users are equal partners. 
However, this was only rarely the case and most studies 
involved users to test prototypes or generate ideas.

Involvement of (Future) Users—Why?

As initially mentioned, the question why older users should 
be involved in the design and development of technolo-
gies is often explained drawing on normative arguments. 
Furthermore, it is expected that user participation has a 
positive influence on the outcomes, for example, in terms 
of user acceptance, of the innovation process. Considering 
the results of PD, none of the studies that were covered in 
this review included an evaluation of the process asking 
co-designers if they were satisfied with the outcomes and 
process, while only a few evaluated a part of the results, for 

example, prototype testing. Finally, it has to be mentioned 
that even if older persons are involved in the design process 
this does not necessarily mean that they can influence crit-
ical decisions. Compagna and Kohlbacher (2015) describe 
their experiences in the development process of a robot. 
Although they followed a participatory approach the 
inputs of different user groups were ignored or bypassed 
by the developers. Another aspect is mentioned by Östlund 
(2015) who criticizes that older persons are, in some cases, 
used to legitimize technology.

Recommendations
Besides the aforementioned theoretical implications, a list 
of practical recommendations can be derived from this 
literature study. In particular, the following points should 
be considered when applying a participatory research 
or design approach within the field of gerontechnology: 
Researchers and designers need to ask themselves why 
participatory methods should be included, who will be tar-
geted as an audience, how (future) users will be involved, 
and when they will be involved. Based on the answers to 
these questions, the sampling procedure, the methods, and 
the level of involvement need to be adjusted. Furthermore, 
the outcomes and/or the process should be evaluated.

Sampling

When sampling participants that will be involved in the design 
of a product or device, it needs to be clear who will be the 
intended audience. Is it the aim to develop a device that can 
be used by everyone or by a special population (like persons 
with diabetes)? Age is extremely heterogeneous which makes 
it very difficult to pay attention to this variety. In the first case, 
the involved participants should be a representative reflection 
of older persons. In the second case, this asks for a detailed 
understanding of the potential audience. However, in any 
scenario, and to avoid a sampling bias, attention needs to be 
payed to also including those who are usually not involved in 
design processes such as vulnerable groups.

Level of Involvement

Although some would argue that a full level of involvement is 
the best case scenario—at least from a normative perspective—
in terms of democratization and transparency of the design 

Table 3. Engagement Level

No level of involvement Anticipation of senior’s needs and preferences based on assumptions and/or literature, using personas
Low level of involvement Surveys, for instance, to ask seniors about their preferences, or observational studies; via an institution 

such as a senior’s organization
Medium level of involvement During single design stages (e.g., evaluation of a prototype). Being able to directly and actively 

influence the design process at a critical phase.
Full involvement During all stages of the design process as an equal partner with the possibility to actively influence the 

process, including its termination
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service, it is not always feasible and manageable, for example, 
due to budget restrictions. However, involving older users sim-
ply for legitimization purposes needs to be avoided and can in 
fact be counterproductive. Designers should not focus on older 
users as “data sources.” Instead, in particular when older per-
sons are fully involved, the moderation of the process becomes 
very important as the different expectations need to be dis-
cussed (Beimborn et al., 2016). The methods and instruments 
applied have an effect on the level of involvement and hence 
on the chance of older users to actively influence the outcome 
of the innovation process. In its strictest sense, PD is a research 
and design strategy rather than just single or multiple methods.

Evaluation

What should also be considered is the evaluation of par-
ticipatory approaches. To show the potential benefits of 
participatory design, researchers and developers should try 
to prove that their approach was organized in a way that 
positively affects the outcomes of the process. This does 
not only include an increased willingness to adopt and 
use a device but also if the involved (older) users feel that 
they were integrated in a meaningful way. However, this 
does not only include older persons but also researchers 
and developers in their role as participants throughout the 
whole innovation process.

Limitations

Our study had several limitations that need to be addressed 
in future research. First, this includes the review of 
Google Scholar, which generated a large amount of hits. 
Increasingly more studies aim at developing and design-
ing technology for and with older persons. Due to this 
amount and because there are multiple definitions of PD 
and overlapping concepts, we surely missed publications. 
Future reviews should therefore narrow the search strategy. 
Some authors describe that negative stereotypes of old age 
are encountered in design processes (Lazar et  al., 2016). 
Although we had the impression that the vast majority of 
studies deals with age and aging in a respectable way and 
does not discriminate against the elderly, we did not pay 
attention to agism in PD in particular. This is an issue worth 
analyzing in future studies. Furthermore, we excluded stud-
ies with persons who are cognitively limited or impaired as 
this poses different challenges to PD. However, due to the 
communicative-discursive orientation of most PD methods 
(Compagna & Kohlbacher, 2015), this user group is in dan-
ger of being excluded and should therefore be included in 
future studies.

Conclusion
PD is widely used in different contexts within the field of 
gerontechnology. PD methods are used to develop, design, 
and evaluate various types of technology. The method(s) 

used, depend on the context and the aims. There seems to 
be a mismatch between the normative presumptions of PD 
and its practical implementation. Many studies included in 
the review aimed at integrating the (future) users into the 
innovation process but did this mostly at single stages and 
not throughout the whole process. If older persons had the 
right to actively influence critical decisions was mostly not 
described. Furthermore, our review indicates that partici-
patory approaches are often not evaluated, neither in terms 
of outcomes nor considering the process itself.
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