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Abstract

Creative solutions are needed to support community-dwelling older adults residing in a variety of
settings including their house, apartment, or Supportive Apartment Living (SAL) to promote
independence and reduce the risk of nursing home replacement. The objective of this study was to
gain an understanding of older adults’ needs for physical, mental, and social activities to support
the design and functionality of a low-cost mobile assistive robot. A qualitative descriptive study
was designed which included three stakeholder focus groups (caregivers, clinicians, and older
adults). We held three focus groups with a total of 19 participants: one with paid caregivers (/7=
6), one with interdisciplinary clinicians (n7= 8), and one with older adults residing in SAL (7= 5).
Conventional content analysis was the analytical technique. Four themes emerged: (a)
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Accomplishing Everyday Tasks: activities of daily living (ADLSs) and instrumental activities of
daily living (IADLs) were important from the perspectives of all three groups for the older adults
to accomplish daily, as well as the “use it or lose it” attitude of the older adults; (b) Personal
Connections and Meaningful Activities: for the older adults, it was important for them to engage
in socialization and leisure activities, and for the caregivers and clinicians, they work to build
personal relationships with the older adults; (c) Cognitive Interventions: the clinicians provided
cognitive tools (including reminders, routine and designing interventions) to older adults so they
can remain as safe and independent as possible in the SAL; and (d) Safety Measures: encompassed
clinicians addressing safety and injury prevention and the caregivers checking in on the older
adults in their SAL apartments. This work contributed to the design and functionality
specifications for an autonomous low-cost mobile robot for deployment to increase the
independence of older adults.
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Introduction

Approximately 5.5 million older adults in the United States live in settings other than their
own homes. Two and a half million live within retirement or senior housing and 3 million
are equally divided among independent living, assisted living (AL) and nursing home (NH)
settings (Freedman & Spillman, 2014). Across these settings, older adults struggle to care
for themselves independently and experience unmet needs. According to The National
Health and Aging Study, these unmet needs include self-care, mobility, and managing their
household (Freedman & Spillman, 2014). Within the AL settings, 42% of older adults
experience unmet needs (Freedman & Spillman, 2014). Well-designed, low-cost mobile
robots could potentially meet the needs of these older adults.

Programs of All-Inclusive Care for the Elderly (PACE) is a national program in the United
States (over 100 programs) that provides person-centered interprofessional team-based care
where PACE is both the older adults’ provider and insurer remaining continuously
responsible for the participants’ health and well-being (Sullivan-Marx, Bradway, &
Barnsteiner, 2010). PACE provides services to older adults 55 years and older, who are
impoverished, insured by Medicaid only or Medicaid and Medicare, and who are NH
eligible (Sullivan-Marx et al., 2010). The program supports these older adults so they can
continue to live in the community safely.

Supportive Apartment Living (SAL) is similar to AL. In SAL, the older adult rents the
apartment and PACE provides the caregiver support compared with AL where the caregiver
support, housing, and oversite are provided by the AL facility. SAL is an innovative type of
low-income senior housing established through one urban PACE located in the Northeast. In
Pennsylvania, PACE regulations prohibit participants from living in AL facilities. This
PACE identified a need to coordinate affordable housing for those who required 24-hr
caregiver supervision and assistance with activities of daily living (ADLs) without admitting
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these participants to NHs. Older adults who live in this SAL must be deemed safe enough to
be left unattended for up to 3 hr at a time. The caregiving staffing model in the SAL supports
older adults in their apartment for personal care needs. There is a 10:1 older adult to
caregiver ratio. Innovative technology would benefit older adults’ by supporting their
independence within their SAL apartments and augment caregiver assistance. Some
technology currently exists to assist older adults in the home including: home safety
monitoring, communication devices, cognitive stimulation (Marasinghe, Lapitan, & Ross,
2015), telehealth monitoring systems, robots providing home assistance, moving heavy
objects, grocery delivery, or garbage collection (Lattanzio et al., 2014). However, the cost of
these interventions impedes access for older adults with limited financial resources.

A low-cost mobile robot could be useful with tasks such as fetching small items, distributing
food and beverages, encouraging physical activity, providing reminders, and escorting older
adults to appointments. Interdisciplinary teams are necessary to successfully design a low-
cost robot. These teams include robotic engineers, rehabilitative engineers, and
interdisciplinary clinicians. It is also essential to include the stakeholders (older adults,
caregivers, and interdisciplinary clinicians) in the development of robotic interventions that
meet the needs of older adults physically, mentally, and socially.

The purpose of this study was to gain an understanding of older adults’ needs for physical,
mental, and social activities to support the design and functionality of a low-cost mobile
assistive robot. Specifically, the research questions were the following:

Research Question 1: What are routines of older adults and those assisting the older
adults?

Research Question 2: What does each group perceive as important for the older
adults to accomplish physically, mentally, and socially daily?

This was the first step of a larger mixed-methods study that has the goal of developing a
low-cost (<$15,000) mobile robot. Information learned from these focus groups will inform
the interdisciplinary team to determine (a) what tasks are a priority for older adults to
accomplish each day and (b) which tasks can realistically be developed and executed by a
low-cost mobile robot to assist older adults.

A qualitative descriptive design (Kim, Sefcik, & Bradway, 2016; Sandelowski, 2000) was
used to learn what is important for older adults to accomplish daily: physically, mentally,
and socially from the perspectives of older adults, clinicians, and caregivers. This approach
was selected for its design features of illuminating important everyday key activities and
reporting the findings in the rich, comprehensive descriptive language of the participants
(Neergaard, Olesen, Andersen, & Sondergaard, 2009; Sandelowski, 2000). Focus groups
were selected to gain insights of opinions, and it was believed the interactions among the
participants would provide more insight compared with individual interviews (Walden,
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2012). The participants completed a brief, self-administered demographic survey prior to
their focus group.

Setting and Participants

This study focused on discerning the needs of older adults enrolled in one Northeastern
urban PACE who lived in SAL from the perspective of the older adults and their paid
caregivers and clinicians. Older adults eligible to live in SAL are those who need assistance
with ADLs without complex medical needs; have family support to shop for food and
supplies; can be left unattended for 3 hr at a time; cannot be bedfast; cannot be a danger to
themselves or others; and if incontinent must be manageable by toileting and appropriate
hygiene. Older adults in SAL are low-income and with multiple comorbidities and
functional limitations. They typically spend 5 days a week in the PACE day center where
they receive nursing and medical care (i.e., assessments, treatments, medications),
rehabilitation, engage in activities, and are provided two snacks and lunch. This
Northeastern urban PACE had two SALs with 50 individual apartments. The paid caregivers
provide ADL care to the older adults within SAL. The clinicians provide discipline-specific
interventions to the older adults living in SAL.

A purposive sample of participants was recruited for this study. Older adults living in the
SALs were invited to participate if they had a Mini-Mental Status Examination (MMSE;
Folstein, Folstein, & McHugh, 1975) score of =24 and a Short Orientation—-Memory—
Concentration Test (Wade & Vergis, 1999) score of < 9, indicating an intact level of memory
and thinking sufficient to engage in meaningful group conversation. Paid caregivers who
were employed by a home care agency to provide personal care to the older adults in the
SALs were invited to participate if they spoke English and were free to meet between day
shift and evening shift. The clinicians were from primary care (either MD or NP), nursing,
physical therapy, and occupational therapy employed by PACE. The clinicians were invited
to participate with the goal of having two representatives from each discipline in the
clinician focus group.

Participant Characteristics

Procedures

There were three focus groups with a total of 19 participants: one SAL caregiver focus group
(n = 6); one interdisciplinary clinician focus group (n = 8) who provided home visits in the
SALs and worked with those older adults when they attended the PACE center; and one
older adult focus group (n = 5). All of these older adult participants were residing in SAL
based on criteria of being NH eligible and classified as having a low income. These older
adults were all African American, reflecting the demographics of those enrolled overall at
the PACE center (95% African American). Demographic information is displayed in Table
1.

This study was approved by the University of Pennsylvania Institutional Review Board and
the PACE center’s Committee on Education and Research. Approval was also obtained from
the PACE’s Council of Elders, a group of cognitively intact group of PACE members
responsible for vetting all research carried out within this PACE center’s participants. The
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PACE staff identified potential older adults for the study who lived in either of the two
SALs. The Director of Research (P.Z.C.) approached potential participants to ask whether
they would be willing to participate, verified cognition level, and obtained written informed
consent. The focus group for the older adults was scheduled during a convenient time when
participants were normally at the PACE center. Caregivers were recruited through their home
care agency. The caregiver focus group was held at change of shift between day and evening
shift. Clinicians were invited to participate by the Director of Research through email with
the focus group held after work hours. All focus groups were held in a private PACE center
conference room, and all participants used a pseudonym to help maintain confidentiality.

The focus groups were conducted in the fall of 2014. The research team developed a
semistructured interview guide. A similar interview guide was used for all three groups, with
minor alterations to reflect each group. The interview guide was developed based on the
technology acceptance model and a questionnaire developed to query clinicians and older
adults on a therapeutic mobile robot (Chuttur, 2009; Davis, 1989; Wilk & Johnson, 2014).
The focus groups were led by an experienced moderator (J.S.S.) who read the ground rules
of the discussion, posed questions from the interview guide, and probed participants further
on their answers as needed. Another team member (N.V.) was present to assist and take
notes. The focus groups averaged 81 min and were digitally audio recorded. At the
conclusion, all participants received a $25 stipend. The recordings were transcribed verbatim
by a confidential professional service and were reviewed line-by-line to verify their accuracy
and correct discrepancies.

Coding and Data Analysis

Conventional content analysis was the analytical technique chosen to attain insight into what
activities were important for older adults to accomplish physically, mentally, and socially
daily (Elo & Kyngas, 2008). This technique involved several steps: initial immersion into the
data, reading the transcripts to derive highlighted key thoughts (known as codes), sorting the
codes into categories based on how the codes relate, and then clustering the emergent
categories into themes (Graneheim & Lundman, 2004; Hsieh & Shannon, 2005).

The transcripts were uploaded into ATLAS.ti 7, qualitative software used for data storage,
retrieval, coding, and management. The lead author and a research assistant immersed
themselves in the data and completed all coding. An initial coding scheme of categories was
developed from initial impressions, and first-level coding which was reviewed with the
larger team. Once the codebook was refined, transcripts were coded independently by the
two team members. Through regular meetings, codebook refinement continued and all
coding was compared and reconciled to match agreement between the two coders. Then the
categories were clustered together by the team to represent four themes.

Trustworthiness

The rigor of this study was guided by Lincoln and Guba (1985). To establish and improve
the credibility of the findings, we used three techniques: investigator triangulation, peer
debriefing, and member checks. Throughout the study, including development of the
interview guide and data analysis, the interdisciplinary team provided investigator

Clin Nurs Res. Author manuscript; available in PMC 2018 June 08.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Sefcik et al.

Results

Page 6

triangulation to reduce bias. The lead author engaged in peer debriefing through an
Advanced Qualitative Collective: A group of faculty, postdoctoral and predoctoral students
who were not involved in the study provided a process of debriefing and challenging of the
findings (Abboud et al., 2017). Member checks involved a team member (N.V.) returning to
the participants to discuss the emergent findings. For those who could be contacted (four
caregivers, eight clinicians, four older adults), they conveyed that the findings resonated with
them. The participants also helped select theme names from a small list of potential themes
developed by the team. The theme names identified most were used within this article to
describe the findings. The dependability and confirmability of the study has been established
through an audit trail, which is a record of all decisions made during the coding and analysis
phase of the study.

Four themes emerged from the analysis of the three focus groups: (a) Accomplishing
Everyday Tasks, (b) Personal Connections and Meaningful Activities, (c) Cognitive
Interventions, and (d) Safety Measures.

Accomplishing Everyday Tasks

Important perspectives from all three groups (caregivers, clinicians, and older adults)
supported this theme. These perspectives from the stakeholder groups described tasks for
older adults to accomplish daily, as well as the “use it or lose it” attitude of the older adults
keeping physically active. Under the theme of Accomplishing Everyday Tasks emerged
tasks that the older adults’ routines consisted of completing activities of daily living (ADLS)
and instrumental activities of daily living (IADLS) either independently or with assistance
from caregivers, clinicians, or family members. Completing ADLs and IADLSs daily was
important from the perspectives of all three groups (caregivers, clinicians, and older adults).
The older adults expressed wanting to complete ADLs and IADLs for themselves as they
were able. However, when physical disabilities and chronic pain interfered with their
independence, they had to rely on assistance from others. Our older adult participants had a
wide range of functional limitations from being nearly independent to requiring extensive
assistance to complete everyday tasks.

ADLSs and IADLs—During analysis, we characterized the important everyday tasks for
older adults to accomplish daily we heard from the three groups as ADLs and IADLSs. In
broad categories, the important ADLs consisted of bathing and grooming, eating, selecting
proper attire and putting on clothing, toileting, transferring, and walking. Likewise, the
broad categories for important IADLs were ability to use a phone and other communication
devices, food preparation, handling finances, handling transportation, housekeeping,
laundry, opening bottles, responsibility for own medications, and shopping. The ADLs all
three stakeholder groups specifically mentioned as important daily were ambulation, bathing
and showering, transferring into chairs, and repositioning in chairs. The important IADLs all
three stakeholder groups specifically mentioned were cleaning, laundry, and preparing
meals. One caregiver reported the older adult needed “the basic things like cleaning the
bathroom, mopping, washing dishes and wiping down counters.”
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Routines—Caregivers told us their routines with the older adults in SAL, depending on the
time of day, consisted of helping them get ready to go to the PACE center, “ready for church
or for a doctor’s appointment,” or helping them get ready for bed. Routines included
providing personal care, assisting with meals, assisting with transfers in and out of bed
and/or wheelchairs, ambulating with the older adults, and escorting them to the PACE van.
When transferring older adults, a second caregiver may be present and/or a mechanical
device such as a Hoyer Lift may be used which requires physical work to maneuver a lift
sling underneath the person. Even with assistance and the use of mechanical devices,
caregivers told us that the task of transferring older adults put a lot of stress and strain on
their bodies. Caregivers also shared that they respond to medical issues and emergencies
within the SAL. Examples given were older adults falling on the floor when walking, rolling
out of bed, vomiting, or having difficulty breathing.

The clinicians’ routines with the older adults involved completing routine and as needed
health and physical assessments within the PACE center and in SAL. Like the caregivers, the
clinicians spoke about the physical assistance they provide to the older adults, who are
wheelchair bound, or need assistance out of a chair, or move in bed. They also discussed
turning and repositioning older adults to prevent pressure ulcers, pulling them up in bed, and
helping them in and out of bed. Physical transferring of the older adults’ in different
situations was mentioned including in the clinic, in the physical therapy room, in and out of
chairs in the craft room, and to the bathroom. The clinicians talked about some older adults
having a routine to come to their offices for assistance with tasks they cannot do for
themselves, such as putting compression stockings on their legs. A clinician noted “they
can’t get the leg up and they can’t hold the stocking, hands aren’t strong enough to pull.”
Clinicians explained that they and the caregivers may also give showers at the PACE center
if the older adults refused to shower at their SAL or showering can’t be done safely in the
SAL, for instance needing a two person assist and only one caregiver present.

Need for assistance—Older adults’ need for assistance with accomplishing everyday
tasks was related to physical challenges from either functional disabilities, visual
impairments, or chronic pain. Both caregivers and clinicians discussed those with visual
impairments needed help with reading their mail. Clinicians also mentioned communication
challenges they have when working with older adults with hearing deficits which can make
conversations difficult and frustrating. In addition, the clinicians mentioned that some of the
older adults have difficulty with their hands affecting their ability to put on items and
manipulate zippers.

The older adults spent time talking about their own physical challenges. Examples were
difficulty bending down because of a hip replacement and being unable to use one side of
their body due to a stroke. These challenges created difficultly with transferring themselves,
bending down to pick up something they dropped or taking care of their legs and feet (i.e.,
applying lotion). Older adults also mentioned their arthritis and “aches and pains” interfering
with their independence. One participant mentioned that it was a struggle for her to walk
because of pain. Another participant reported that opening cans was a challenge because of
“numbness in the tips of my fingers and arthritis and carpal tunnel.”
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Use it or lose it—Caregivers expressed that it is important to encourage and remind the
older adults to “use it or lose it.” One caregiver told us, “... just to remind them to use what
they have—their limbs and everything. Use everything because if you don’t use it, then
you’re gonna lose it. Just remind ‘em to keep as active as they can.” Keeping the older adults
active was described as taking them for walks, dancing with them, and encouraging range of
motion to their joints and for the older adults to do as much for themselves as possible. The
clinician group also spoke about their role of training older adults to be as independent as
possible. This is done through working individually with older adults on ADLSs such as
walking and stair climbing and leading exercise groups.

The older adults expressed that they wanted to continue to do as much as possible for
themselves, despite physical challenges related to disabilities and pain. One participant
talked about sweeping his floor daily despite being chair bound with use of one side of his
body because of a stroke. Another participant shared that when she is “not in too much
pain,” she will prepare her own meals. Several participants talked about daily exercise being
important for them such as walking in the hallway. However, almost all of the participants
discussed needing to modify their exercise because of pain or disability. For example, one
older adult with limited ability to walk talked about sitting in her recliner and exercising her
feet, although she expressed wishing she could participate in more exercise.

All the older adults talked about their physical function in terms of continuing to be active
with the exception of one older adult. She told us it was important for her to make time for
word search puzzles as she explained, “You know how they say the mind is a terrible thing
to lose. Well, I’'m not trying to lose it if | can help it.”

Personal Connections and Meaningful Activities

Having personal connections with others and engaging in meaningful activities daily
emerged as important for older adults from the perspectives of all three groups. Personal
Connections and Meaningful Activities included the older adults sharing that it was
important to engage in socialization and leisure activities. The caregivers and clinicians
shared that they work to build personal relationships with the older adults, offer support, and
boost moods. Older adults told us routinely engaging in socialization and leisure activities
was important. Caregivers and clinicians focused on personal relationships they have built
with the members, the encouragement provided to the older adults to socialize with others,
and the use of techniques such as humor and discussions on their faith to bolster their
moods. They also encourage older adults to participate in activities they enjoy. A poignant
point heard from caregivers and clinicians was about the diminished mental health of some
of their older adults related to feelings of loneliness and depression. One nurse talked about
visits to the PACE participants’ homes and them not wanting her to leave because they were
lonely. This was corroborated by an older adult who stated “hardly anybody visits me.”

The older adults mentioned they engaged socially with those living in their SAL building,
their family members, members of their church, and people in the community. These social
contacts were described as being in-person and on the phone. One woman spoke about
staying connected to others through social media which was unique to the other older adults
in the focus group: “I go to Instagram, Facebook, Twitter, all of them.”
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Specific leisure activities the older adults enjoyed included physical activities such as
exercise programs, going for walks, and dancing. Older adults found taking occasional trips
meaningful and something they enjoyed if they were able. Examples were trips: shopping,
theater, casino, and attending a ball game. Independent activities that the older adults
engaged in daily included watching television (particularly sporting events for one male
participant), watching movies, listening to the radio, reading, playing word games, and using
a computer. For those who were religious, routinely attending church, reading religious
materials, listening to religious recordings, and sharing religious messages with others were
important.

Both the caregivers and clinicians discussed the importance of building personal
relationships with the older adults. For caregivers, this meant personally knowing the older
adults, their routines and preferences. This allowed them to recognize mood changes which
were then reported to the PACE nurses. From the clinicians’ perspectives, personal
relationships were built through “developing a clinical relationship” with those under their
care and building trust with them. Through these personal relationships, the clinicians knew
when something was wrong with the older adults just by looking at them or learning that
their routine had been disrupted. The caregivers shared that when the older adults were
lonely and depressed, beyond reporting to the nurses, they offered companionship through
conversation. Providing a “listening ear” to the older adults and encouraging them to talk
when there is something on their mind was also important. Humor and encouragement was
described as an effective technique to boost the older adults’ moods and to lift their spirits.
One caregiver shared,

We support them, when they feelin’ down, they wanna give up and they just being
negative. You gotta encourage them to keep trying, not to give up, and keep the
faith. Yes. We try to talk about religion with ‘em. We just talk about family—when
they’re feeling alone and lonely, they just say I just wish | would die, and I don’t
have to go through this, and we tell “‘em that they have a purpose. We keep letting
‘em know they’re here for a reason and let them know that they are important.

Other techniques that the caregivers shared as important for them to do routinely was to
encourage the older adults to not stay in their rooms by themselves and to visit each other in
the SAL building. Caregivers talked about the coordination of birthday parties and bingo
games within the building and encouraging attendance. Furthermore, the caregivers talked
about encouraging the older adults to go to the PACE center to engage in the activities
offered there or to be seen by their nurse practitioners when ill.

One clinician told us that conversations with the older adults at the PACE center was an
essential activity including offering support. A clinician shared,

... sometimes just sitting and talking to them. You’d be surprised how much these
members go through at home and their only outlet is here. Some of them will come
here every day and talk to you about their families and how they’re feeling and how
they feel alone and the only support they get is from us. So just to have a listening
ear and to talk to them is important ...
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Clinicians also shared that it is important for them to encourage older adults to talk to each
other when at the PACE center and to participate in different group activities. They work to
increase opportunities for socialize, such as during group exercise classes. The clinicians
spent less time focusing their conversation on the mental health of the older adults than the
caregivers. Instead clinicians focused on cognition.

Cognitive Interventions

The Cognitive Interventions theme is derived from hearing the clinicians say that it is
important that they give older adults the cognitive tools they need to continue to be as safe
and independent as possible in SAL. Cognitive interventions included the clinicians giving
cognitive tools to older adults so they can remain as safe and independent as possible in
SAL. The cognitive tools were reminders, establishing a routine and designing interventions
through trial and error for each individual.

The clinicians said that many of the PACE members “are forgetful sometimes,” have poor
judgment, have difficulty, or are unable to follow directions due to their cognitive
impairment. These cognitive challenges can be frustrating for clinicians and caregivers at
times resulting in having to continuously repeat directions and answer the same questions
including orientation information on the day, time, season, and important events. These
cognitive challenges also created hurdles for the members to be adherent with their
established plan of care including adherence to their medication regimen.

For clinicians, it is important to provide daily reminders to the older adults who are capable
of completing their ADLs and IADLs independently once cued. Examples given included
reminders to take medications, to go to the bathroom, to reposition themselves, to eat, and to
drink fluids. One of the main cognitive interventions used was providing alarm clocks to
remind people to reposition or use the bathroom. A similar intervention mentioned to
promote safety was speaking bed alarms giving directions not to get up without assistance.

Clinicians discussed working with members to develop and implement clinical interventions
such as those listed above by providing the cognitive tools necessary for the older adults’
safety and independence. One clinician told us,

So it’s matching their cognitive ability with the task that needs to be accomplished
and making whatever modifications, giving somebody an alarm clock or something
like that so they will take their medication on time. Or some people can use written
instructions, other people can’t. Some people you have to go over and over and over
it for several weeks and then they’ll learn it.

Safety Measures

Safety Measures encompassed clinicians working with older adults on safety and injury
prevention and caregivers checking in on older adults in SAL.

From the perspectives of the clinicians and caregivers, we learned that a top priority for the
older adults was safety and injury prevention. A key activity for the clinicians was
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developing safe care plans to keep the older adults safe in SAL. For the caregivers, routinely
checking in with the older adults when they were in their apartments was important.

Clinicians focused on fall prevention within the PACE center including training on safe
transfers and ambulation safety. Instruction on proper use of walkers was particularly
important for those with dementia who need additional reminders to keep their walkers with
them and used appropriately according to the clinicians.

The occupational and physical therapists shared that they completed evaluations in SAL and
“see if they [the older adults] need any equipment or any modifications in their home to
make them safer.” At times, furniture in apartments needed to be moved to make safe, clear
pathways for ambulation. In addition to discussions around preventing physical injury, one
nurse talked about being worried during the summer months about the older adults having
the heat on in their apartments or poor ventilation. This places them at risk for dehydration
and heat stroke and she spoke about having to check temperature levels to make sure they
were safe.

From the caregivers, we learned that a key activity for them was checking in with the older
adults every 2 hr while they were in their SAL apartment. These check-ins were described as
checking to see if the older adults needed help with anything and determine if medications
had been taken. As part of a check-in a caregiver explained their routine included “... make
sure they have their call light before you leave. And then you make sure their bed is at the
lowest level just in case [they] roll out.” In addition, checking in at meal times was important
and involved preparing meals for the older adults if they could not do it themselves, cutting
food into chewable bites to prevent choking, making sure that there were fluids with the
food, and checking that a meal had not been missed.

All of the older adults shared that they were being checked on with the exception of one
member who felt she was not being checked on enough. She expressed concerns that she
might experience a medical emergency and the caregivers would not be aware of it. The
caregivers shared with us that their routine is to make sure that the older adults had their call
bell in reach before leaving the room so they could be called back if needed. The same older
adult who felt she was not being checked on enough did mention that she used the call bell
when she needed assistance with something such as retrieval of items in her apartment and
when her movement was restricted during a flare-up of chronic pain.

Discussion

We learned from this study important activities for the older adults (who live in SAL) to
accomplish daily physically, mentally, and socially, from the perceptions of older adults,
caregivers, and interdisciplinary clinicians. Through focus groups with the three stakeholder
groups, we identified four themes which provided a better understanding of the needs and
routines of older adults with multimorbid conditions. These themes are (a) Accomplishing
Everyday Tasks, (b) Personal Connections and Meaningful Activities, (c) Cognitive
Interventions, and (d) Safety Measures. We also learned current approaches that caregivers
and clinicians used to meet the needs and the gaps in meeting the needs of older adults.
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From health care professionals’ perspectives, it is no surprise that ADLs and IADLS were
important for the older adults to accomplish daily. However, the details of the individual
tasks the older adults needed and wanted to accomplish to get ready for the day or night is
precisely what was important for an interdisciplinary team to review and understand when
developing a mobile robot aimed at assisting older adults in SAL.

The clinicians and caregivers spoke about how important it was for them to provide
socialization during contact and to encourage socializations among the older adults.
However, the older adults discussed socialization with other residents in their SAL building,
their family members, members of their church, and people in their community. They did
not talk about socialization with their nurses or caregivers at their SAL as being important to
them. They also did not speak about social interactions with clinicians or other staff at the
PACE center with the exception of one member who reminisced about going to a baseball
game with one of the nurse practitioners. We learned that there is a difference between what
the clinicians and caregivers saw as socialization compared with the older adults. The older
adults referred to their family and friends and not professionals (caregivers or clinicians)
when discussing socialization. Despite the older adults being surrounded by people in SAL
and at the PACE center, they felt lonely, and “listening ears” provided by clinicians and
caregivers was not sufficient for meeting their socialization needs.

This study provides insight into how a robot could potentially provide socialization by
connecting older adults with their family or friends. One can argue that in this age of social
media and relatively low-cost mobile phones and personal computing technology that
connecting older adults with their family should be easy and may not require a robot.
Unfortunately, the cost of remaining connected via mobile phones, personal computers, and
the Internet is one that many of the older adults in SAL cannot afford, suggesting an issue of
technology divide and access inequity. One solution for supporting the older adults entails
the deployment of a relatively low-cost robot such as the VVgo (Cesta, Cortellessa, Orlandini,
& Tiberio, 2012; Jayawardena et al., 2010; Michaud et al., 2007). The VVgo would be able to
move around SAL, be an access point for the Internet, allow multiple users to share its
access, which provides a vehicle for social communication. The Vgo robot could be
dedicated to supporting this one task of communication; however, the older adults would
need another robot to support ADL tasks. The goal of our larger study was to develop a low-
cost robot that is able to support a subset of ADLs as well as provide options for
socialization.

The finding that clinicians and caregivers provide reminders, establish a routine, and use
trial and error when designing interventions for those with memory and cognitive issues is
also not surprising. The older adults themselves did not report concerns about reminders or
establishing routines; however, they were cognitively intact per study protocol in hopes that
they could engage in a meaningful focus group conversation. Coping strategies involving
technology (i.e., alarms for reminders) have become popular interventions. Robots are best
at providing these services as computational machines that can store vast amount of
information without risk of degradation. The key issue with this interface is when and how
to store and retrieve these data. The theme of safety for older adults was so prominent in
highlighting the importance of taking safety into consideration when developing technology

Clin Nurs Res. Author manuscript; available in PMC 2018 June 08.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Sefcik et al.

Limitations

Page 13

for older adults. Any device developed which could be perceived by older adults, caregivers,
or clinicians as unsafe would decrease the willingness to engage in the use of the technology.
Safety in the development of service robots should be addressed in a variety of ways,
including forcing the robots to maintain safe distances from the user, minimizing movement
speed, and employing sensors that can detect when the user is approaching the robot. Our
development goal was to employ many of these standard methods of human-robot
interactions while determining the best strategy for increasing engagement with the robot
and reassuring users of the safety. Focusing on ADLs and tasks that do not require the
application of large forces is also inherently safer as a robot with weak actuators is not
capable of mistakenly applying a strong force at the wrong time in the wrong place. Next
steps for the interdisciplinary research team are to use these findings to inform the selection
of features to incorporate into the development and testing of a prototype low-cost mobile
robot to assist older adults.

Throughout this study, rigorous qualitative methods were applied; however, there are some
limitations. All participants were a convenience sample from one PACE center and all spoke
English. This PACE center was associated with a university and supported research as part
of its mission. Prior to this study, a humanoid robot was demonstrated to older adults at the
same center which may have produced preconceived notions during our focus groups. The
study included a small sample of cognitively intact multimorbid, functionally impaired older
adults who were NH eligible living in SAL which is a very specific population. Older adults
with cognitive impairment were not included due to our qualitative methods. However,
insights were gained from caregivers and clinicians on the needs of older adults with
cognitive impairment. We have provided rich descriptions so others can judge the
transferability of the findings (Lincoln & Guba, 1985). This study had a discovery focus and
the information learned is foundational for future work on the larger mixed-methods study
(Wu, Thompson, Aroian, McQuaid, & Deatrick, 2016). A strength of this study is that the
older adults had a diverse range of function abilities from being fairly independent in their
apartments to requiring extensive assistance with ADLs and IADLSs.

Conclusion

This qualitative descriptive study aimed to determine routines and important activities older
adults should accomplish physically, mentally, and socially from the perspective of the three
stakeholder groups (older adults, paid caregivers, and clinicians). Presented are four themes
detailing the various activities that represent routines and the needs of the older adults.
Results from our focus groups provided valuable information for designing and specifying
functionalities for a low-cost mobile assistive robot for deployment in older adults’
apartments to aide in increasing their independence at home.
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Table 1

Demographics of Older Adults, Caregivers, and Clinicians.

Demographic characteristics n %
Older adults 5
Male 2 40
Female 3 60
Age range
66-75 years 1 20
76-85 years 2 40
85 years 2 40
African American 5 100
Caregivers 6
Female 6 100
Age range
< 30 years 2 333
30 to 50 years 2 333
50 years 2 333
Caregiver type
Certified nursing assistant 5  83.3
Home health aid 1 167
African American 6 100
Clinicians 8
Male 1 125
Female 7 815
Age range
30 to 50 years 4 50
50 years 4 50
Clinician type
Nurse 3 375
Nurse practitioner 1 125
Physical therapist 2 25
Occupational therapist 2 25
African American 1 125
Caucasian 7 875
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