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Abstract— This work initially proposed the deployment of a
socially-assistive robot (SAR) in low-income elder care facilities
based on the findings of prior studies, considering relevant tasks
to meet the needs of all stakeholders (clinicians, caregivers and
older adults) to be performed by the robot. This study was
combined with the investigation of low-cost modular hardware
and software. Although the need for further testing of a low-
cost mobile platform capable of human-robot-interaction (HRI)
in elder care settings remains, the current global COVID-19
pandemic and its extreme effects on older adults (especially
in nursing homes and PACE centers) led to a pivot in our
research question. We are combining this assistive technology
and its use in aiding the wellness screening for COVID-19
symptoms in older adults in these settings. In lieu of the
robot actively and physically interacting with users considering
previous ranked tasks, a series of scenarios based on current
procedures adopted by clinicians in screening older adults
will be considered. A comparison study will investigate older
adults’ preference in having robot or human screening and
monitoring for COVID symptoms by actively checking vital
signs or through engaging in dialog and verbal instructions for
preventive purposes. Post-interaction surveys with participants
will inform their preferences for the type of interaction and
possible improvements on the current version of the robot.

I. INTRODUCTION
The current global COVID-19 pandemic has impacted

all age groups, but has been most severely affected older
adults particularly those in group settings, since the risk
for severe illness from COVID-19 increases with age [2].
Given the high contagiousness ratio of the disease, especially
via community spread [3], extreme caution and the use
of precious Personal Protective Equipment is needed when
when assisting older adults with their Activities of Daily
Living (ADLs) or Instrumental Activities of Daily Living
(IADL) [4]. Long term care facilities implemented these
steps to mitigate physical proximity with clinicians and care-
givers. Such preventive measures also imply restrictions on
personnel and visitor’s, directly affecting ongoing research
with human subjects at these locations, especially on the
deployment of robots which interact with multiple people.

As a result, a different approach towards investigating
preferred features in service robots for older adults requir-
ing either hardware modifications (accounting for physical
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Fig. 1: Quori (left) and hardware modifications for deploy-
ment in future studies

distancing and easiness of sanitation or endowing the robot
with vital signs measuring devices for instance), or the type
of interaction itself to be adjusted to essential tasks due to the
pandemic. Therefore, a task able to combine approaches with
objective, subjective and behavioural measures can achieve
the initial proposition of deploying a SAR system at an
eldercare center (such as a Program of All-Inclusive Care
or PACE) and evaluate essential aspects of the interaction:

• Favors the healthcare worker assessment of the patient
instead of the robot

• Favors the robot assessing a patient through a routine
screening instead of a healthcare worker in close prox-
imity with the patient

• Modifications to the robot such that the former can be
improved

Despite this new approach being motivated by the current
pandemic, this screening approach will also be useful during
the annual flu season, which also threatens older adult
population.

A brief introduction to our SAR hardware platform and its
modifications is described in Section II, and a new proposed
type of interaction which accounts for the aforementioned
updated research questions discussed in Section III. Section
IV presents conclusion and future work.

II. HARDWARE AND SYSTEM REVIEW

The original goal of this research was to deploy a socially-
assistive robot (SAR) at a Program of All-Inclusive Care
(PACE) Center. Our modular Hardware Quori (shown in Fig.
1) is made of:

• Holonomic Mobile Base which achieves holonomic
motion of the upper torso [18].
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Fig. 2: Screening Procedure at the PACE Center

• Spherical Projection Head: a retro-projected animated
face (RAF) for low-cost and flexibility purposes.

• Non-functional Arms: not initially designed for manip-
ulation tasks, and made for gesturing motions.

• Actuated Spine: allowing the robot to lean forward
of backwards, and inherently stabilize possible motion
vibrations.

One of the modifications to the original hardware is the
addition of the Radio Frequency Identification (RFID) reader
to the robot. Relying on RFID for person identification is
preferred as the subjects will most likely be wearing face
masks which may impose challenges to the implementation
of facial recognition (although an attempt of doing so is
still considered in the study). The check in procedures will
most likely require dialogue and indication of directions (for
medical appointments for instance) but no autonomous navi-
gation, thus the honolomic base will be simplified to a purely
rotational one. As one of the biggest physical indicators of
COVID-19 symptoms, fever, a temperature reading of 38oC
can be tracked in a contactless manner by addition of a
temperature screening device. Finally, disposable sleeves can
facilitate robot sanitation as the arms can be more susceptible
to contact even if unintended.

III. UPDATED PROCEDURES FOR SAR DEPLOYMENTS AT
ELDER CARE FACILITIES AMIDST COVID-19 PANDEMIC

Previously, the thematic analysis completed for this study
[22] indicated all stakeholders expectancy for the robot to
be polite and personable. In addition, the importance of
design and programming in meeting the individual needs
of an older adult (either due to their physical or cognitive
challenges) was found to be preferred over how the robot
should look like. All participants were concerned about the
safety of the robot. This is consistent with our previous
study that found that any device perceived by older adults,
caregivers, or clinicians as unsafe would decrease the use of
the technology. This original analysis informed the current
SAR platform hardware and software design and do not
conflict with the new proposed modifications to the study.
The new approach in deploying the robot at elder care
facilities aims to consider objective, subjective and behav-
ioral measures. Objective measures will include data such
as RFID and facial recognition matching ratio, body tem-
perature entries and symptoms cross-checking. Subjective
measures account for the participant’s self-report, particularly
perceived health using visual analogue scale (VAS) and
numeric rating scale (NRS). Finally, behavioral measures

will consider the manikin scale [23] and observations of the
older adults while interacting with the robot through observer
surveys.

The current COVID-19 screening procedure at the PACE
Center is illustrated in Fig. 2. A total of 3 people interact with
the older adults from arrival to being granted access to the
facility or sent home, depending on the assessment of their
symptoms and body temperature measurement (repeated at
maximum twice). The new proposed procedure will compare
the aforementioned assessment with one conducted by the
robot, having the three different interactions randomly alter-
nately presented to the participants to capture the different
desired measures and avoid any order effects [21] to the
study. The qualitative data will undergo a conventional
content analysis. Similar to the methodology applied in
[17], a post-interaction survey will be conducted with all
participants immediately after interaction to evaluate the sub-
jective and behavioral measures previously mentioned. The
investigation will consider the Almere model for assessing
technology acceptance for older adults[6]. Additionally, an
observer survey will inform the research team of additional
reactions of the older adults while interacting with the robot.
The evaluation criteria will include initial greetings and
response, facial expression (smile, neutral, frown) during
interaction, active participation, difficulty (or lack of) in
understanding and following instructions and observer in-
teraction (actively or by robot error) during the interaction.

IV. CONCLUSION AND FUTURE WORK

We propose both hardware and task modifications to the
current study of deploying a SAR system in an elder care
facility to evaluate its performance on regular screenings
with the older adults, in an attempt to comply with the
new safety and preventive measures imposed by the COVID-
19 pandemic (especially since older adults are the most
susceptible population affected by it). The outcome of the
study will inform us comparatively how likely are the older
adults to be assessed by a SAR and furthermore how equal
or distinct are the screening results obtained from the human
assessment and from the robot. Finally, we will determine
which modifications may be necessary to improve overall
acceptance and trust of the SAR among the older adult
population in community settings.
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