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Abstract: This paper presents an ongoing project using participatory design 
methods to develop design concepts for socially assistive robots (SARs) with 
older adults diagnosed with depression and co-occurring physical illness. We 
frame SARs development in the context of preventive patient-centered 
healthcare, which empowers patients as the primary drivers of health and aims 
to delay the onset of disease rather than focusing on treatment. After describing 
how SARs can be of benefit in this form of healthcare, we detail our participa-
tory design study with older adults and therapists aimed at developing preven-
tive SARs applications for this population. We found therapists and older adults 
to be willing and able to participate in assistive robot design, though hands-on 
participation was a challenge. Our findings suggest that important areas of con-
cern for older adults with depression are social interaction and companionship, 
as well as technologies that are easy to use and require minimal intervention.  

Keywords: assistive robotics; social robots; participatory design; elderly; de-
pression; patient-centered healthcare.  

1 Introduction 

Recent years have seen the proliferation of socially assistive robots (SARs) developed 
to improve the functioning and quality-of-life (QOL) of people who experience 
chronic and age-related health issues [1, 2]. Much of the research and evaluation re-
lated to these emerging technologies is performed in laboratories and institutionalized 
care settings (e.g. nursing homes) and focuses on treatment and rehabilitation. The 
growing focus on patient- and community-centered care, however, emphasizes that 
health is a daily and lifelong concern, not just an issue that becomes relevant when 
someone is diagnosed with a medical condition. Impacting health in daily life – prior 
to the development of illness or the need for institutionalized care (i.e. preventative 
healthcare) – therefore represents a novel opportunity for exploring applications of 



assistive robotics. This, in turn, brings up the need to understand how robots may fit 
into peoples’ everyday lives and caregiving communities. 

A noteworthy example of a space in which socially assistive robots might be used 
is clinical depression in the elderly. Depression is the second leading cause of disabil-
ity in the United States [3]; clinical depression affects 15-20% of older adults in the 
US [4]. One particular area in which SARs stand to be beneficial is in addressing 
loneliness, which is a key component of depression in the elderly and a risk factor for 
physical/cognitive decline in this population [5]. Research with SARs in institutional-
ized settings has shown that robots can help alleviate feelings of loneliness in older 
adults [6], suggesting they could provide therapeutic benefits that reduce symptoms of 
clinical depression in older adults living independently as well. 

The project presented here explores how SARs could be designed for and used in 
the homes of older adults before they become institutionalized, with the aim of pre-
venting or delaying the need for institutionalization. To address the social and ethical 
challenges of developing and deploying assistive robotic technologies in domestic 
settings, and in accordance with the paradigm of patient-centered care, we use a par-
ticipatory design (PD) approach. This method actively involves relevant stakeholders 
– older adults with depression, therapists, and case workers – in deciding on the issues 
that need to be addressed by research, as well developing ideas for and evaluating 
new technologies. The long-term aim of our project is to provide a better understand-
ing of appropriate designs, deployment methods, and uses of SARs that can lead to 
more successful technical and social outcomes. We also explore which PD methodol-
ogies are appropriate for co-designing assistive robots with older adults and staff. We 
describe the motivation for our work in more detail below, followed by a description 
of our participatory design methodology and initial results from stakeholder inter-
views and two participatory workshops held in the Summer and Fall of 2014. We 
conclude with a summary of lessons learned so far, and directions for future work.  

2 Background and Motivation 

2.1 Socially Assistive Robots in Eldercare 

Socially assistive robots are expected not only to help people accomplish certain 
tasks, but also to have measurable behavioral, cognitive, or therapeutic effects [1]. 
Researchers have shown that the therapeutic effects of SARs on the elderly can in-
clude positive health impacts, decreased stress and improved mood, decreased loneli-
ness and better communication with others [2]. One projected use for socially assis-
tive robots is to complement therapists in the course of rehabilitation (e.g. [7], as well 
as play both functional and affective roles in the lives of older adults. Care-O-bot, for 
example, supports independently living older adults by delivering meals and drinks 
[8].  The seal-like robot PARO [9, 10] is used as a social companion. Robots can also 
act as communication devices between older adults and remote caregivers (e.g. [11]).  

SARs development has so far focused on two main contexts of use: the home, 
where robots can provide aid to independently living individuals, and institutions such 



as nursing homes and hospitals, where robots assist caregivers as well as older adults. 
The development of SARs for these environments raises significant social concerns 
beyond the technical issues involved. Field studies of interactions between people and 
robots in hospitals (e.g. [12]), nursing homes (e.g. [13, 14], and private homes (e.g. 
[15]) have brought attention to the effects of emergent social factors (e.g. workflow, 
user values and life histories, the physical environment) on the success and conse-
quences of robots in healthcare. This suggests that developing SARs for everyday use 
requires research, design, and evaluation sensitive to the social context. 

2.2 Healthcare-Related Challenges & Opportunities 

A patient-centered, long-term view of health emphasizes the importance of preventive 
care for improving a person’s quality-of-life over their lifespan [16]. This is particu-
larly true in chronic illnesses, where a cure is often not available [17]; with issues like 
dementia, for example, delaying onset is a key strategy [18]. A preventive approach to 
health can also reduce costs and better aligns with patient preferences to minimize 
time spent in institutionalized settings [19].  

SARs hold significant potential in supporting preventive healthcare, especially 
among the elderly. A majority of older adults (70% of the broader population from 
which we draw our participants) have multiple co-occurring chronic health conditions 
and/or are at risk of several others. Development of mental illness in older adults (e.g. 
clinical depression) often precipitates a significant decline in physical health, which in 
turn often leads to the need for institutionalized care [20], and the incidence of co-
occurring disorders only increases with age [21].  SARs can be used to directly inter-
vene in this cycle, using the abovementioned benefits of SARs to assist users in their 
homes, before they become institutionalized.  

2.3 Participatory Design and Healthcare 

In concordance with patient-centered care and prevention, our approach is also in-
formed by the use of participatory design methods to develop healthcare solutions. 
Over forty years of practice and research in participatory design (PD) for information 
technology has shown that negotiation of the social meanings, uses, and effects of 
technologies by various groups that stand to be affected throughout the design process 
can lead to more successful technical and social outcomes.  

Applications of PD methodologies to robotics, though few to date, suggest that 
active participation in the design of robotic technologies can empower users with 
knowledge about technology, allowing them to take part in critical discussions of the 
potential social consequences and meanings of robots [22]. PD has been used to work 
with community members to build robotic sensing devices [23]; older adults have also 
evaluated assistive robot mock-ups in their homes to explore the potential uses and 
appearance of assistive robots [24]. Ezer et al [25] found that technological experi-
ence, rather than age, was the main predictor of people’s expectations from robots, 
suggesting that making older adults more aware of the technical possibilities of robots 



through PD could increase acceptance [26]. We can therefore expect stakeholders 
active in system development to be invested in and scaffold its deployment and use.   

3 Method 

3.1 Participants 

Our participants were recruited among older adults (>55) experiencing co-
occurring chronic mental (major clinical depression) and physical illness (mainly 
hypertension, diabetes, chronic pain, and cardiovascular disease), who receive treat-
ment services from a large outpatient healthcare provider in rural Indiana, and care 
staff at the institution. The providers see over 80,000 distinct patients a year across 
150 outpatient clinical sites in multiple states (e.g. Tennessee, Indiana, Kentucky, and 
Illinois).  The director of one of the provider’s facilities helped us identify appropriate 
staff members and older adults for the study. With their help, we recruited five staff 
members and five older adults.  The staff members included two therapists, two reha-
bilitation specialists, and one care coordinator. The five older adult participants in-
cluded two women and three men, with ages ranging from 58 to 71. One of the five 
older adults was currently employed and all lived independently on their own.  

3.2 Study procedure 

We conducted in-home interviews with individual participants to understand their 
daily living context, and then two group workshops to study how participants make 
sense of existing SARs, which everyday life issues they find important for their quali-
ty of life, and which design characteristics they desire to be part of future SAR tech-
nologies. Interviews and workshops were transcribed and thematically analyzed by 
researchers to describe how older adults thought about and evaluated robots, the chal-
lenges they faced on a daily basis, and how robots might be used to help them. 

Interviews  
Five staff members were interviewed about their experiences working with inde-
pendently living older adults with depression to better understand their practices and 
needs. We showed staff videos of existing assistive robotic technologies and asked 
them to critique the robots, letting us know whether they thought they would be useful 
in their work and what kinds of attributes they thought assistive robotic technologies 
should have so they could use them successfully. The videos presented three different 
types of robots that were either already available on the market, or under development 
for everyday use by older adults in their homes: the seal-like robot PARO1, an assis-
tive home robot Care-O-Bot2, and the assistive telepresence platform Giraff Plus3. 

                                                             
1  https://www.youtube.com/watch?v=3npV-npZkxI 
2  https://www.youtube.com/watch?v=3tTKiVuyem4 (showed approximately first 3 minutes) 
3  https://www.youtube.com/watch?v=Pjgf3Yi81ao  



The videos showed people in nursing homes interacting with PARO in a group activi-
ty, while Care-O-Bot and Giraff Plus were filmed in a user’s home. Care-O-Bot re-
minded a user to take her pills, and Giraff Plus was used by a physician to remotely 
check in on and examine an older adult at home.  

Initial semi-structured interviews were also performed with five older adults in 
their homes. We first collected demographic information about participants, and then 
asked them to tell us about their current life situation and experiences, the social rela-
tionships they were involved in (e.g. partners, family, friends), specific issues they 
faced in their daily lives (e.g. mental and physical health, social interaction), and the 
types and uses of technology in their daily life. The interviews ended with a walk-
through of the participant’s house, documented through field notes and photos.  

Participatory Design Workshops 
We held two participatory design workshops with older adults to give them opportu-
nities to more actively contribute to the development of SARs.   

The first workshop lasted approximately two hours. Four participants (3 male and 1 
female) and four researchers were in attendance. One participant could not attend due 
to health reasons. For the first hour, participants watched and critiqued the same vide-
os showing assistive robotic technologies that the therapists saw (PARO, Care-O-Bot, 
Giraff Plus), with one additional robot (Papero4). The Papero robot was added as an 
example of a robot used for multimedia communication and social interaction, since 
the initial interview suggested these topics were of particular interest to participants. 
Papero was described in the video as a robot that could recognize individual partici-
pants and help them use email and communicate with others. In the second hour, par-
ticipants saw live demonstrations of robots, including the robotic seal PARO, Mug-
Bot, Keepon, and Roomba (see Figure 1). The live demonstrations consisted of re-
searchers giving a brief description of each robot’s functions (e.g. “Roomba can vac-
uum the floor by itself”; “Keepon can dance to music”) as the robot performed them 
(e.g. PARO moved and made seal-like sounds, Keepon danced, and we showed how 
to program Mugbot using a simple Scratch-based interface). During the demo, partic-
ipants could touch and explore the robots as they liked. Our main aim for this work-
shop, and the focus of questions to participants, was to learn what participants think 
of existing technologies, how they relate these technologies to their experiences and 
concerns, whether they can see themselves using such technologies, and what they 
would want such technologies to do for them in the future. We also noted successes 
and challenges in getting participants to actively participate in the workshop to help 
us further develop PD methodologies for older adults.  

The second workshop lasted approximately 3 hours. Three participants (1 female 
and 2 male) and five researchers were in attendance. This time two participants could 
not attend due to health reasons. The aim of the workshop was for researchers to work 
together with participants to design assistive robots that could fit into their daily lives. 
We started the workshop by asking participants to tell us about specific challenges 
they faced the last time they were feeling sad or lonely. We also explored PD methods 

                                                             
4  https://www.youtube.com/watch?v=s7MqCNgFAzY 



to help participants engage in creative thinking regarding assistive technologies. Re-
searchers assisted participants in materializing their visions of robots by sketching 
them out during the workshop. We ended the workshop with a general discussion of 
the potential uses of assistive technologies, how they can be used to address issues 
related to aging and depression, and comments on the workshops themselves. 

 

 
Fig. 1. Participants experienced live demos of PARO, the Roomba, MugBot (a programmable 
social robot), and Keepon, during which they could freely interact with the robots. 

4 Findings 

4.1 Interviews 

Staff members showed a lively interest in integrating more digital technologies, in-
cluding robots, into their therapeutic practice. After viewing videos of four different 
assistive robots, the staff was unanimous in choosing PARO as the one they would be 
most likely to use with their clients. They particularly commented that the robot was 
low maintenance, and could provide companionship for the older adults they worked 
with– something they can care for like a pet, without overwhelming them. The inter-
views with older adults, carried out in their homes, showed this population is interest-
ed and able to take part in participatory research related to SARs. In the course of the 
interviews, one of the main challenges older adults emphasized was loneliness, along 
with physical health problems. They all mentioned social interaction with friends, 
family members, and pets as a factor that can make them feel better when they are 
depressed. Two of the five older adults had pets, but both mentioned they may not be 
able to take care of them for much longer due to their condition. All the participants 
used computers and cellphones, but only two used it regularly for email and online 
purchasing, and only one enjoyed using the computer. These interviews also provided 
researchers with a sense of participants’ home arrangements, which included one 
house, three apartments, and a trailer home.   

4.2 Workshop 1 

Four older adults participated in the first workshop, led by the first author. In contrast 
to expectations that older adults might be wary of robots, the participants had no hesi-
tation about discussing them and considering their usability at home. All participants 



described several ways they might use the robots and commented which devices they 
would like to buy, defining themselves as potential consumers of robots.  

The most positive responses were to PARO, both after watching the video and 
while interacting with the robot. One participant, who had previously worked in a 
nursing home, was impressed at the level of interactivity older adults in the video 
showed toward the robot. Participants liked that PARO was easy to take care of and 
did not require cleanup. One participant remarked that the robot’s presence created a 
“happy attitude about life” in users. The only downside to PARO that participants 
mentioned when prompted was that it was “not alive”. When asked where they might 
use PARO, participants mentioned it could be helpful after surgery or at home, partic-
ularly during “gloomy days.” 

Participants were also positive about the Giraff Plus telepresence robot they 
viewed. They liked the idea of having someone track their activities, and the ability to 
communicate with medical staff, family and friends in a more physically embodied 
way. Participants liked the idea of having a robot present in case of a fall, mentioning 
that it could notice the problem more quickly than they could call for help, and be 
able to assist them and keep them company while they wait for humans to arrive. 
They commented on the robot’s ease of use. One additional design request was for 
portability, so they could take the robot outside while doing yard work or walking.  

The Care-O-Bot, a mobile domestic robot, was seen as good for reminding partici-
pants about their medications (a function shown in the video), and possibly warning 
them against eating too many sweets or doing other unhealthy things (ideas from par-
ticipants). Participants commented positively on the robot’s ability to support com-
munication and staying in touch with loved ones. They described the early version of 
the Care-O-Bot shown as not aesthetically pleasing, too big to fit in their homes, and 
not appropriate for children and pets, who might harm or get hurt by the robot. 

NEC’s communication robot Papero also inspired many positive comments. Partic-
ipants found it easy to use and fun, and appreciated its communication and social 
capabilities, particularly the ability to recognize people and adjust to their needs for 
personalized interaction. One participant also mentioned that Papero might be able to 
help him get out of his gloomy moods by talking to him and keeping him company.  

In addition to responses to robot videos, the robot demonstrations allowed us to see 
how participants might actually interact with robots. As mentioned above, participants 
started interacting with PARO as soon as it was brought out and did not hesitate to 
touch and talk to it. They also easily approached Keepon, which they anthropomor-
phized readily (one participant said the robot “didn’t like him,” another mentioned it 
was “checking everyone out”). One participant mentioned Keepon would be good for 
their grandkids to play with when they visited, another said it might inspire him to get 
up and dance. Participants liked the appearance of MugBot, a minimalist social robot, 
but were quite negative about the possibility of developing programs for the robot 
with the Scratch-based5 interface we showed them. They commented that working 
with the computer seemed difficult, and one participant mentioned that he preferred 
not to be on the computer, though he had one at home. Two out of four participants 

                                                             
5  http://wiki.scratch.mit.edu/wiki/Scratch_User_Interface 



said they would like to use the Roomba, and one chose it as the robot they would 
most like to have in their house.  

Overall, the ability to support companionship and sociability, whether with the ro-
bot itself or with others through telepresence, emerged as the most compelling use of 
SARs for this group. The unanimous interest in PARO seemed due to the possibility 
of having a close, tactile interaction with it. One participant described it as  “invit-
ing… almost like a real animal that can relate to you.” Another said he found it “com-
forting” and “motivating” to be more active. Papero was appreciated for its ability to 
recognize individual users and its communication skills. In contrast, the most ma-
chine-like robot seen on video, and the programmable robot we demonstrated, were 
quickly dismissed as unattractive, difficult to use, and not fitting into the home.  

4.3 Workshop 2 

The negative responses participants gave to the mechanical appearance of the Care-O-
Bot and the idea of programming MugBot suggested they were not ready for hands-on 
work with robots, so we decided to design and critique robots with them by visualiz-
ing their ideas on paper. We first prompted participants to tell us about the day-to-day 
challenges they face in their homes, then reminded them of the various capabilities 
robots have to provide social and physical assistance, and finally asked them which 
functions and capabilities they would want robots to have to help them with the daily 
issues they had identified. In order to make the process iterative, two researchers pro-
duced drawings of the robots as participants described their appearance, capabilities, 
and uses. The three participants then critiqued the drawings, pointing out things they 
liked or did not like, and leading to further iterations of their desired robot designs.  

When asked to remember a time when they were feeling sad or lonely in the last 
month, and to tell us something they would have liked help with during those times, 
one participant mentioned physical challenges: difficulties in lifting things around the 
house and cleaning. Another pointed to his anger issues, and the desire to have some 
help in curbing them. A third participant mentioned that his big challenge were the 
upcoming Thanksgiving and Christmas holidays, with which the other two then 
agreed. The participants went on to discuss not being able to spend the holidays with 
family, friends and loved ones for various reasons. They also mentioned not having 
money, or the health for holiday preparations. Most of all, participants discussed 
wanting someone to talk to and spend the holidays with, even pets. Two participants 
mentioned they had been able to work as volunteers before their illness; they now 
missed the feeling of helping others and being useful. All participants described the 
lack of companionship as a trigger for their depression, mentioning that days when 
they do not have doctor visits of other activities planned (such as the weekend) were 
the most difficult, “the longest days.” 

After discussing their everyday challenges, participants and researchers collaborat-
ed to design robots that might be able to help them.  The first suggestions from partic-
ipants were to make a talking version of the robotic seal PARO, which might say 
“Good morning to you” or “It is now time for this [activity],” or that it could be used 
as a medicine or event reminder. Participants then said that what they really want is a 



something or someone that will keep them company, read and discuss the news and 
television shows with them, play games and eat with them. The participant who had 
mentioned anger issues pointed out that such a robot could help him deal with his 
anger by asking him to “Get your act together.” Another participant said the robot 
could know the weather and tell her how to dress, and help her control her diet.  

To realize these ideas about robots, two researchers drew up their interpretations of 
the participants’ ideas as the conversation proceeded. The first suggested embodiment 
was a robotic coffee pot (See Figure 2), which participants unanimously evaluated as 
not being humanlike enough. One participant mentioned that he would like his robot 
to be like the singer Mariah Carey, more humanlike in size and appearance. The need 
for portability, and wanting to take the robot along on walks, to the park, to the doc-
tor’s office, was brought up. Finally, participants agreed that the robot would have to 
be low maintenance, not something they would need to fix or attend to in any way. 

 

  
Fig. 2. Workshop 2 produced designs for robotic appliances, small robotic assistants, and hu-
manlike robots that could provide a companionship role for participants.  

As in the prior workshop, the need for companionship and social interaction was 
discussed at length and became a focal point of participants’ designs. Along with 
social interaction, however, participants also pointed out a variety of health-related 
functions that robots could perform, including providing reminders and suggesting 
appropriate things to eat, wear and do during the day. The use of visualizations during 
the second workshop allowed participants to critique and develop more specific ideas 
of robots that would be appropriate for their daily lives. In future work, we are inter-
ested in inspiring more in-depth discussions of specific interaction scenarios between 
robots and people, so that we can further hone our understanding of participant needs 
and perceptions of domestic SARs designs.  

5 Conclusion 

Socially assistive robots are a promising technology for preventive, patient-centered 
care. The ongoing project described here uses participatory design to explore appro-
priate ways of implementing SARs to aid older adults with co-occurring depression 



and chronic physical illness in order to delay the need for institutionalized care. The 
participatory design activities we performed provided us with concrete evidence of 
interest and support from both staff and older adults for the introduction of SARs 
technologies into their therapeutic services. These experiences also demonstrated that 
there is clearly a place to explore the therapeutic value of these technologies in the 
home and gave us confidence, based upon our developed understanding of these spe-
cific home environments, that it will be possible to integrate them into therapeutic 
practice and the daily life of their clients. We identified companionship as a central 
unmet need in the lives of our older adult population, and started discussing with them 
how this need might be met through the application of robotic technology. Finally, we 
showed that older adults are willing and able to participate in design projects for 
SARs (admittedly their participation is partially motivated by the desire to get social 
interaction), and identified the need for developing methods for actively engaging 
older adults in SARs design.  Our future work will focus on further understanding 
how older adults might interact with SARs in their homes, and on increasing the level 
of hands-on participation of our participants and their self-identification not only as 
consumers, but as creators of assistive robotic technologies.  
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