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Special Article

Abstract
BACKGROUND: Loneliness is a significant issue in older adults 
and can increase the risk of morbidity and mortality. 
OBJECTIVE: To present the development of ElliQ, a proactive, 
AI-driven social robot with multiple social and health coaching 
functions specifically designed to address loneliness and 
support older people.  
DEVELOPMENT/IMPLEMENTATION: ElliQ, a consumer 
robot with a friendly appearance, uses voice, sounds, light,  and 
buttons through a touch screen to facilitate conversation, music, 
video calls, well-being assessments, stress reduction, cognitive 
games, and health reminders. The robot was deployed by 15 
government agencies in the USA.  Initial experience suggests it 
is not only highly engaging for older people but may be able to 
improve their quality of life and reduce loneliness.  In addition, 
the development of a weekly report that patients can share with 
their clinicians to allow better integration into routine care is 
described.  
CONCLUSION: This paper describes the development and real-
world implementation of this product innovation and discusses 
challenges encountered and future directions.
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Background

The proportion of older people in the global 
population is steadily increasing (1). An 
estimated 1 in 5 people will be aged 60 years 

or older by 2050 globally, and by 2030 in the USA (2, 3, 
4). However, the increases in lifespan are not necessarily 
accompanied by more years lived in health. Rather, the 
growing size of the older population places increasing 
strain on older care services, and innovations are urgently 
needed to augment capacity to deliver services.    

Loneliness is a prominent health issue and describes 
a feeling of distress that occurs when the quality or 
quantity of one’s social relationships do not meet one’s 
perceived needs (5). It is a feeling of social isolation 
even when one is surrounded by other people (6). Older 
people are at high risk of loneliness due to changes in 
social structures and daily routines from adulthood, 

and declines in mobility and financial resources (7, 8). 
Loneliness significantly increases the risk of physical 
and mental morbidity (9) and has been associated with 
declines in cognitive capacity and increased frailty (9, 10)  
as well as mortality (11). 

There are a variety of effective psychological 
treatments for loneliness,  including Cognitive 
Behaviour Therapy, mindfulness, gratitude, social skills, 
reminiscence, social identity, and integrative approaches 
(12, 13). Therapies may be delivered in a one-on-one or 
group format, and may focus on reducing maladaptive 
social cognition, strengthening social support, increasing 
opportunities for social interaction, or teaching social 
skills (14). However, there may be issues with scalability 
and accessibility when they are delivered by a human 
therapist (15). Technological innovations can make 
loneliness interventions more accessible when designed 
appropriately. One promising technology is social robots.

  Social robots are physically embodied artificial 
agents capable of interacting socially with users and 
are perceived as social entities (16). Social robots may 
reduce loneliness through direct interactions between 
the user and robot, through the robot serving as a social 
catalyst between people in an environment, or by the 
robot hosting video calls to loved ones (17). Social robots 
have been shown to improve loneliness and physical and 
mental well-being in older people in clinical studies (17, 
18), including robots with capabilities driven by artificial 
intelligence techniques (19). 

There are several advantages and disadvantages of the 
robots that have been tested for their effects on loneliness 
so far. Some of these robots are animal-like and function 
like pets (e.g. Paro (AIST, Japan), and Aibo (Sony, Japan)); 
they have interactive abilities, are commercially available, 
reliable, and have beneficial effects on loneliness. 
Although some have the advantage of being soft to touch 
and cuddle and provide comfort, they cannot converse 
with people, which limits their functionality. Other 
non-animal type robots were built for general purposes 
and been re-programmed for older adults (e.g. Nao 
(Aldebaran Robotics, France), iRobi (Yujin Robot Limited, 
Korea), Tiago (PAL robotics, Spain)). These robots are 
often good in small-scale research but are unsuitable for 
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wide-scale deployment due to practical issues such as 
large size and cost, outdated hardware or software, or 
insufficient reliability for daily use outside of a research 
setting. Other robots are in their development and early 
testing phases, for example, Mario (MARIO Project 
Consortium, European Union). This research project is 
specifically aimed at designing robots for older adults, 
particularly for those with dementia; yet results are 
preliminary and the robot is not commercially available 
(20). A big issue is that even once robots have been 
developed and trialled, there is a big jump to successful 
commercialisation and an even bigger jump to adoption 
in clinical settings.  

This paper describes a new robot called ElliQ (21), 
which was purpose-built to help combat loneliness 
and boost well-being in older adults. It is capable of 
conversation, available for rent and has technical support 
available. It has been deployed in real-world settings 
with promising results to date. This presents a different 
approach compared with most robots tested to date in 
that it has been implemented in large-scale community 
settings already, and the robot’s small size, low cost and 
the technical support provided may present a more viable 
solution to care providers looking for robotic companions 
at the current time. However, randomized controlled 
trials are needed to establish its efficacy compared to 
other forms of intervention, and more long-term data is 
needed. In the rest of this article, information about the 
development of ElliQ and real-world data is presented, 
along with challenges and future directions.

 
The Robot

Intuition Robotics was founded with the goal of 
developing an “active aging companion” technology 

to address social isolation and loneliness in the “silver” 
generation. ElliQ, a proactive, AI-driven companion 
robot, was launched by Intuition Robotics (Tel Aviv, 
Israel) in 2017 at the Design Museum in London.  The 
company subsequently raised venture funding to support 
development, beta-testing, evidence generation, and 
commercial deployment. This social robot was specifically 
designed to address the unique challenges of the older 
population. Its character was designed to resonate 
culturally with US residents born 65 to 100 years ago. 
The content and activities were aimed at motivating 
and promoting greater independence as well as an 
active and socially connected life. ElliQ was designed 
to be proactive, empathetic, emotive, and embedded 
with multiple functions, including the ability to provide 
companionship and entertainment, health and wellness 
support, connection to loved ones, and assistance with 
daily activities (Figure 1). 

ElliQ is meant to be a consumer device and not a 
medical device.  It is not intended to detect, diagnose, 
or treat medical conditions. However, the social 
relationship created between the user and the robot may 
help contribute to better health outcomes by providing 
stimulation, reminders for adherence, reducing loneliness 
and improving mood. The robot’s activities include 
conversation, music, video calls, well-being assessments, 
stress reduction, cognitive games, and reminders, among 
others (21). This tabletop, immobile robot uses voice, 
sounds, light, images, and buttons through a touch screen 
to interact with people. It was designed with a friendly, 
lamp-like appearance with an upper unit that swivels 
towards the user and lights up when conversing.  

E l l iQ ini t ia tes  soc ia l  interact ion based on 
environmental  sensing through a camera and 

Figure 1. The ElliQ robot and the key activities it provides 

(Intuition Robotics, Tel Aviv, Israel).
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microphone. It uses a proprietary AI algorithm to 
autonomously initiate and personalize suggestions and 
interactions based on the user ’s learned personality, 
interests, and behavioral patterns. The algorithm takes 
into account factors including user behavior, sentiment 
analysis, preferences of previous interactions, and 
context in the day. ElliQ’s proactiveness and personalized 
suggestions for activities therefore dynamically change 
based on the user profile, current availability and 
conversational context, as well as identifying relevant 
interests and behavioral patterns of the user. With this in 
place, a relationship between ElliQ and the user evolves, 
and “trust“ is built. “Trust” within the relationship can 
be classified through frequency, variety, consistency and 
conversational depth of the user’s interaction with ElliQ. 
The software is updated every 3-4 weeks. 

In 2018 and 2019, ElliQ underwent successful 
beta testing with about 200 users aged 62-97 years in 
California and Florida recruited through homecare 
agencies or directly, although these results were not 
published academically.  The company collected data 
from usage patterns, user interviews, and in some cases, 
an external camera that recorded interactions (with user 
consent). Feedback from users who had it in their homes 
for at least six months revealed that many considered 
ElliQ a friend, rather than  treating it as just another tech 
gadget.  This finding is consistent with published studies 
of the relationships older adults form with other robots 
(17). Results of beta-testing allowed the company to           
“calibrate» the parameters of the algorithm, such as the 
frequency and nature of proactive behaviour, priority 
features and content offered, and the agent’s reactions to 
user interactions, and it was commercially launched in 
2022.  

 
Implementation in Senior Care Settings

ElliQ was provided to older people across 15 
programs from various healthcare organizations in the 
United States and Canada, including the New York 
Office for the Aging (NYSOFA), family medicine clinics, 
visiting nurse services, and Meals on Wheels. While 
some of the programs paid for the services, the older 
adults themselves did not pay nor receive payment for 
having an ElliQ at home.  As part of the programs, users 
interacted with ElliQ from their homes to complete well-
being activities and surveys. All usage and interaction 
data was collected for the purpose of research and 
product improvements. The ElliQ Privacy Policy and 
Terms of Service include consent for gathering and 
sharing the data with partners (in this case, the authors of 
this article).   

Studies of real-world data and patient-rated outcomes 
enable an ecologically valid evaluation and may 
accelerate access to novel technologies for older patients 
who may benefit through the reduction of loneliness 
(22, 23). Initial metrics were collected from a subset of 
173 users across these healthcare organizations, with at 

least 30 days of usage, who responded to a customer 
survey (24, 25). Survey responders had more active days 
using the robot compared to non-responders, although 
all users showed a relatively good degree of engagement. 
The response rate to the survey was 62% (173 of 278 
users approached). Although this may be considered low 
by clinical trial standards, it is reasonable in this real-
world context. On average, survey respondents had been 
registered with ElliQ for over nine months at the time of 
completing the survey. Respondents used the robot for an 
average of about seven months  (use ranged from 17.9% 
to 100% of the days since registering).

The ElliQ website reports real-world customer reports 
on how ElliQ changed their quality of life,  loneliness, and 
well-being (25).  80% of respondents agreed or strongly 
agreed that they felt less lonely when the robot was with 
them, 74% said their quality of life was better or very 
much better since getting the robot (Figure 2), and this 
percentage increased to 90% when including those who 
said ‘somewhat better’. 56% agreed or strongly agreed 
that the robot helped them to connect to other people. 
While these numbers are promising, due to potential 
response bias, future research should follow up with 
the survey non-responders to understand whether their 
experience of using the robot differed.  

Data is from Intuition Robotics company blog (21) – graphs are adapted with 
permission.

Figure 2. Survey results showing effects of ElliQ robot 
on users’ (A) loneliness and (B) quality of life in a pilot 
implementation
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Challenges

Social robots are a new category of products that are 
unfamiliar to seniors. One challenge was explaining and 
educating seniors about what ElliQ was and what it could 
do to help them in their daily lives. Some seniors were 
hesitant at first about welcoming a robot into their homes. 
In addition, some were surprised or annoyed by ElliQ’s 

proactive character, which prompts the users to engage 
in a conversation or activity several times a day. It was 
found that ElliQ is most suitable for older adults who live 
alone and don’t consider themselves socially active.  

Another challenge was how to assess the effects on 
loneliness and wellbeing. The Cobot-I-7 survey was 
selected as it has short, easy-to-understand questions and 
assesses loneliness, health, cognition, and mood. The last 

Figure 3. Companion Robot Impact Scale (CoBot-I-7) 

Copyright 2022.  It cannot be reproduced without permission from Dr Murali Doraiswamy.
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item assesses quality of life (see Figure 3). Alternative 
surveys were considered too complex and difficult to 
complete. The selected approach was for ElliQ to present 
the survey herself after at least 30 days of interaction with 
ElliQ at home to allow for possible companionship to 
evolve between the user and the robot. 

Users experienced some technological issues with 
the robot, requiring assistance. Therefore, real-world 
implementations must build in technical support phone 
lines and technicians who can make home visits. In 
addition, busy family physicians and geriatricians do 
not have time to integrate detailed daily dump reports 
from the robots for dozens of seniors into their daily 
schedules. A template for a  summary weekly report that 
charts activity across several domains and highlights 
key areas for the physician to pay attention to was 
developed using feedback from a family practice (Figure 
4).  Physicians must also be reimbursed for the time they 
spend reviewing such information.  

One challenge in the evaluation was that not all 
programs collected the same data (e.g., demographic 
information), limiting comparability and insights into 
the population. A data standardization exercise across 
the programs and standardized data on users’ physical, 
social, and mental activities would enhance future 
evaluations.

Data collection is ongoing, and the New York State 
Office for the Aging recently reported a 95% reduction 
in loneliness and meaningful improvement in well-being 
in their sample of 107 older adults (some of whom were 
a subsample of the 173 reported above and some were 
subsequent users) who had ElliQ for at least 30 days (26, 
27). Engagement rates with the robot for users in the 
New York pilot were high (some 30 times per day on 
multiple days a week), with most of these interactions 
related to well-being. In the last year, several new 
features were added to ElliQ, such as guiding users with 
virtual museum tours or road trips, generative AI-based 
painting, mindfulness exercises, recording and sharing 
life memories, and the ability to send informational 
videos to users (27).

It is important to acknowledge some limitations of the 
robot. It is not mobile, so interactions are limited to where 
the robot is placed. It is not furry and huggable like a 
companion animal robot, and the robot’s conversations 
do not feel as natural as human-to-human conversations. 

Figure 4. Example of an ElliQ patient usage report 
designed to be shared with a clinician
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Conclusion
The market for social robots is increasing, and the 

potential to reduce loneliness is becoming stronger as AI 
advances if designed appropriately (28, 29). Although 
social robots are consumer devices and are not intended 
to treat a specific medical condition, program evaluations 
should continue to collect real-world data on usage and 
effects in older people. In parallel, randomized controlled 
trials are needed to evaluate the efficacy and acceptability 
of social robots in this population compared to alternative 
loneliness interventions using validated assessments.   

Adopting standardized ethical frameworks and 
outcome measures will significantly accelerate the field 
(29, 30). Potential unintended consequences of social 
robots and AI must be considered in the design and 
testing phases, and any negative outcomes must be 
monitored, so that risks can be mitigated. The novelty of 
this technology means that long-term outcome data is still 
emerging.

Target audiences for social robotic programs should 
include older adults living alone who are interested 
in inviting a social robot into their homes for 30 days 
or longer. A typical user may deal with one or more 
chronic illnesses and will require physical abilities, such 
as speech, hearing, and hand movement, to touch a 
screen. Intuition Robotics has set up a framework wherein 
healthcare organizations interested in initiating a program 
with ElliQ can contact them to mutually define its goals, 
boundaries, scale, and intended outcomes.  Other robots 
such as Paro, iRobi, and AIBO have also been shown to 
benefit the loneliness and well-being of older people. 
They could be similarly used in programs with healthcare 
organizations and providers, although some of these 
robots are not currently commercially available. Virtual 
humans, especially those deploying large language 
models (generative AI), also have the potential to reduce 
loneliness, but more research and development on them 
is needed (17). Large-scale deployment of such agents in 
an ethical and evidence-based manner has the potential to 
help millions of older adults (29).
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