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Abstract

Background: Older adultswith cognitive deficitsface difficultiesin recalling daily challenges and lack self-awareness, impeding
home care clinicians from obtaining reliable information on functional decline and home care needs and possibly resulting in
suboptimal service delivery. Activity of daily living (ADL) telemonitoring has emerged as atool to optimize evaluation of ADL
home care needs. Using ambient sensors, ADL telemonitoring gathersinformation about ADL behaviors such as preparing meals
and sleeping. However, thereisasignificant gap in understanding on how ADL telemonitoring data can beintegrated into clinical
reasoning to better target home care services.

Objective: This paper aimsto describe (1) how ADL telemonitoring data are used by cliniciansto maintain care recipientswith
cognitive deficits at home and (2) the impact of ADL telemonitoring on home care service delivery.

Methods: We used an embedded mixed methods multiple-case study design to examine 3 health institutions located in the
greater Montreal region in Quebec that offer public home care services. An ADL telemonitoring system—Innovative Easy
Assistance System—Support for Older Adults’ Autonomy (Soutien & |" autonomie des personnes 4gées in French)—was deployed
within these 3 hedlth ingtitutions for 4 years. Subcases (care recipient, informal caregiver, and clinicians) were embedded within
each case. For this paper, we used the data collected during interviews (45-60 min) with clinicians only. Quantitative metadata
were a so collected on each service provided to care reci pients before and after the implementation of NEARS-SAPA to triangulate
the qualitative data.

Results: We analyzed 27 subcases comprising 29 clinicians who completed 57 postimplementation interviews concerning 147
telemonitoring reports. Data analysis showed a 4-step decision-making process used by clinicians: (1) extraction of relevant
telemonitoring data, (2) comparison of telemonitoring data with other sources of information, (3) risk assessment of the care
recipient’s ADL performance and ability to remain at home, and (4) maintenance or modification of the intervention plan.
Quantitative data reporting the number of services received allowed the triangulation of qualitative data pertaining to step 4.
Overal, the results suggest astabilization in monthly services after the introduction of the ADL telemonitoring system, particularly
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in caseswhere the number of serviceswereincreasing beforeitsimplementation. Thisis consistent with qualitative dataindicating
that, in light of the telemonitoring data, most clinicians decided to maintain the current intervention plan rather than increase or
reduce services.

Conclusions:  Results suggest that ADL telemonitoring contributed to service optimization on a case-by-case basis. ADL
telemonitoring may have animportant rolein reassuring clinicians about their risk management and the appropriateness of service
delivery, especially when questions remain regarding the relevance of services. Future studies may further explore the benefits

of ADL telemonitoring for public health care systems with larger-scal e implementation studies.
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Introduction

Background

Cognitive impairments in older adults are closely tied to
difficulties in performing activities of daily living (ADLS),
resulting in a decline in functional independence [1,2]. This
decline increases the risk of neglecting hygiene, forgetting
medication intake, and engaging in behaviors that may lead to
adverse events such asfallsand kitchen fires[3]. The functional
decline aso contributes to a growing demand for home care
support services, which may not be optimized dueto theinherent
challengesin evaluating the needs of this population [4]. Older
adults with cognitive deficits face difficulties in recalling daily
challenges and lack self-awareness, amplifying the challenges
involved in obtaining reliable information on the areas of
functional decline [5]. Home care intervention plans for this
population, especialy for thoseliving alone, are thus often based
on managing potential risks, leading to services being
implemented to meet anticipated needs, evenif not well captured
or documented [3,5]. However, the result may be suboptimal
service delivery [6], with some older adults receiving too many
services and othersreceiving too few. In addition, many Western
countries, including Canada, face a chronic shortage of human
and financial resources for public home care services, limiting
access to these services [4]. In the context of a rapidly aging
population, the optimization of home care services hastherefore
become a high priority in Canada.

One approach to optimizing services may be to better evaluate
home care needs such that the right service can be delivered to
the right person at the right time. The telemonitoring of ADLs
has emerged as a tool for this optimization. Using diverse
sensors such as wearables or ambient sensors (eg, motion
detectors, contact sensors, and radio frequency identification),
it becomes possible to gather information about an individual’s
ADL behaviors within and outside of their home [7]. This
comprehensive information provides patterns of the ADL
routine, including activities such as entering the kitchen, opening
and closing cupboards and drawers, and using small electrical
appliances. Activity recognition [8,9] is used to derive these
ADL patterns, allowing insights into daily, weekly, or even
yearly routines [10]. The detection of unusual activity,
performance errors, or the absence of movement [11] can
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indicate inadequately performed activities, highlighting the need
for home care support.

Promising results regarding ADL telemonitoring for older
adults’ home support have been published in the last 20 years.
To provide an update on the current evidence, in 2021-2022,
our team conducted an umbrellareview [7,12] of 17 published
systematic reviews. The review highlighted that ADL
telemonitoring has been shown to have moderate evidence of
effectiveness in using ADL patterns as an indicator of
independent living (eg, as the capacity to perform ADLS).
However, because most published systems to date have not yet
attained high levels of technology maturity, there is a scarcity
of real-life implementation studies and therefore a lack of
documented potential benefitsfor older adults, their caregivers,
and health care professionals[7]. Thereisalso asignificant gap
in the comprehension of how ADL telemonitoring data are
integrated into clinical reasoning to better target home care
services' needs and modify or adapt service delivery.

To address this gap, our team conducted a project in close
collaboration with the health care system in Quebec between
2016 and 2022. The project was named the Support for Older
Adults Autonomy program (Soutien a |’autonomie des
personnes agées in French; SAPA), and its overall objective
wasto codevel op and implement an ADL telemonitoring system
to offer better targeted public home care servicesto older adults
living with cognitive deficits in the community. The ADL
telemonitoring system devel oped through this transdisciplinary
project was named Innovative Easy Assistance System
(NEARS)—SAPA and consists of alightweight edge computing
platform for real-time monitoring installed in the older adults
homes [13].

The SAPA project involved the close collaboration of all
stakeholders in public home care services in the province of
Quebec, that is, headlth ingtitution administrators, heads of
services, and health and socia care professionals (HSCPs), as
well as older adults and their informal caregivers [10]. More
specifically, to ensure the development of a relevant, usable,
and sustainable technology, we conducted an action design
research (ADR) project, comprising a four-stage highly
collaborative process [14]: (1) problem formulation; (2)
building, intervention, and evaluation; (3) reflection and
learning; and (4) theformalization of learning. ADRisgenerally
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composed of multiple development cycles, which involve
repeating stages 2 and 3 in a cyclica manner. Conducted
collaboratively with all stakeholders, these cyclesfacilitate the
refinement of technology and associated interventions for
subsequent implementation in real-world settings.

The SAPA project underwent 2 iterative technological design
cycles. The first cycle occurred from early 2016 to mid-2018,
while the second cycle spanned from late 2018 to late 2022. In
the first cycle, we tested a prototype of NEARS-SAPA with a
small pool of participants at a health ingtitution located in the
greater Montreal region in Quebec, Canada aiming to assessits
feasibility and clinical viability [10,15-17]. Inthe second cycle,
we aimed to further improve NEARS-SAPA, as well as its
deployment, evaluation, and implementation, in partnership
with 3 health institutions also located in the greater Montreal
region. Thisstudy reports on the data collected during the second
cycle of technology devel opment.

Objectives of This Study and Hypothesis

This paper aims to describe (1) how the ADL telemonitoring
data were used by HSCPs in the process of maintaining care
recipients with cognitive deficits at home and (2) the impact of
ADL telemonitoring on service delivery. We hypothesized that

Figure 1. Examples of cases and their embedded subcases. CISSS: centrei
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ADL telemonitoring would contribute to service optimization,
in that it would enable HSCPs to better identify the types of
servicestheir care recipient would need throughout the evolution
of their condition (eg, adding an intervention to their clinical

plan).
Methods

Design

To answer our objectives, we used a case study design [18]. A
case study is an empirical method that investigates a
contemporary phenomenon (the “ case”) in depth and within its
real-world context [18]. This research design aims to generate
theoretical propositions applicable to similar contexts. More
specifically, we used an embedded mixed methods multiple-case
study design [18] in which the cases of interest were 3 health
institutionslocated in the greater Montreal region. Multiple-case
studies follow a replication design [18]. In this study, each of
the 3 cases was selected so that the individua case studies
predict similar results (ie, a literal replication). Within each
health institution case, we embedded subcases, which included
acarerecipient, aninformal caregiver, and all HSCPsin charge
of the care recipients’ care throughout the duration of the study
(Figure 1).

ntégré de santé et de services sociaux (integrated health and socia services

center); CIUSSS: centre intégré universitaire de santé et de services sociaux (integrated university health and social services center).
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In-depth understanding of real-world cases entails the
involvement of multiple sources of evidence, with dataneeding
to converge in a triangulating fashion [18]. To answer our
objectives, we collected both qualitative and quantitative data
using an embedded mixed methods design to combinedata[19].
To answer objective 1 (ie, describe how the ADL telemonitoring
data were used by HSCPs in the process of maintaining care
recipients with cognitive deficits at home), we used the
qualitative data collected during interviews with the HSCPs.
Although subcases included care recipients and informal
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caregivers, the data pertaining to HSCPs were most relevant to
deepen our understanding of how the datagenerated by the ADL
telemonitoring system were used in practice and how the use
of these dataimpacted HSCPS' decision-making regarding risk
assessment. To answer objective 2 (ie, describe the impact of
ADL telemonitoring on service delivery), we used two sources
of data: (1) qualitative data collected during interviews with
HSCPs and (2) quantitative metadata on services provided to
carerecipients by the 3 health institutions. Wethen triangul ated
guantitative data with qualitative data [20] to assess how the
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telemonitoring reports had influenced the number of services
delivered before and after the introduction of NEARS-SAPA.

This paper used the COREQ (Consolidated Criteria for
Reporting Qualitative Research) checklist to promote complete
and transparent reporting and improve the rigor and
comprehensiveness of qualitative studies.

Ethical Consider ations

The project was approved by the Aging-Neuroimaging Ethical
Review Board of the centre intégré universitaire de santé et de
services sociaux (CIUSSS; integrated university health and
social services center) South Central Montreal (CER NV
17-18-10).

HSCPs who met the study inclusion criteria (refer to the
Recruitment Procedures subsection) initiated contact with the
care recipient to obtain verbal consent for a home visit with a
member of the research team. During this visit, the research
team member obtained informed and written consent from both
HSCPs and their care recipients. When there were changes in
HSCPs, the newly appointed professional was made aware of
the care recipient's participation in the study, what their
participation entailed for the care recipient and themselves, and
asked whether they wanted to pursue this participation. If they
agreed to participate, they signed the consent form.

To protect the identity of the care recipients and maintain their
confidentiality, they have been assigned fictitious names
throughout this paper.

Descriptions of Cases

Overview

In Quebec, the public health and social servicesingtitutionsare
integrated into large health and socia services centers named
centreintégré de santé et de services sociaux (CISSS; integrated
health and social services center); or, if affiliated with a
university, CIUSSS[21]. Along with centreslocaux de services
communautaires (CLSCs; local community service centers),
these health establishments are responsible for delivering care
and services to the population of an assigned territory [22].
CL SCsoffer frontline health and social services, including home
care, through dedicated programs such as the SAPA [21]. The
CISSS and CIUSSS offer four types of care services: (1)
professional services (eg, nursing, occupational therapy, and
physiotherapy); (2) home care services, including assistance
with basic and instrumental ADLSs; (3) services to informal
caregivers, and (4) technical support (eg, medical and
specialized supplies and assistive technologies) [23,24]. When
an older adult is eligible to receive services, a detailed needs
assessment is conducted by a professional to determine the
intervention plan, that is, the organization of an individualized
service in response to needs [23]. Services are then delivered
by various categories of employees depending on the needs.
Needs are reassessed over time to adjust the intervention plan
in response to new needs or changing conditions. The ADL
telemonitoring system was devel oped to support the home care
needs assessment in particular.

https://www.jmir.org/2025/1/e64713
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Case l: CIUSSS 1

CIUSSS 1 is located on the island of Montreal. Some 15,000
professionalswork within CIUSSS 1'shealth and social services
establishments and serve a popul ation of >300,000 people. The
older adult population (aged =65 y) accounts for 12.9% of its
care recipients, with 47.7% living alone, the highest proportion
in Montreal. Of these, 39% aso live below the low-income
cutoff. The overall population of CIUSSS 1 carries a heavy
burden of chronic diseases and reports higher hospitalization
ratesthan elsewherein Montreal. Half of the overall population
(50.7%) hasauniversity degree. The mother tongue of lessthan
aquarter (22.1%) of the population is not an official language
of Canada (French or English), and 1.7% speak neither official
language.

Case 2: CIUSSS 2

CIUSSS 2 is aso located on the island of Montreal. Some
14,000 professionalswork within CIUSSS 2's health and social
services establishments and serve a population of >375,000
people. The older adult population (aged =65 y) accounts for
19% of its care recipients, with 27.8% living alone. Of these,
22.5% live below the low-income cutoff. More than a third
(37.3%) of the overall population has a university degree. The
mother tongue of close to athird (32.4%) of the population is
not an official language of Canada (French or English), and
1.9% speak neither official language.

Case 3: CISSS3

CISSS 3islocated inthe greater Montreal region. Some 13,000
professionalswork within CISSS 3's health and social services
establishments and serve a popul ation of >405,000 people. The
ol der adult population (aged =65 y) accountsfor 18% of itscare
recipients, with nearly one-third living alone, while 1in 2 older
adults lives with at least 1 chronic disease. Materially and
socially advantaged asawhole, only 6.9% of CISSS 3'soverall
population live below the low-income cutoff, and only 16% of
people (aged =25 y) have no university certificate, diploma, or
degree. Anglophones represent 14% of the population.

Description of the NEARS-SAPA Telemonitoring
System

The NEARS-SAPA ADL telemonitoring system (Figure 2)
comprises a set of ambient nonintrusive sensors, installed in
different rooms of the care recipient’s home, thus alowing a
portrait to be drawn of the activities performed by theindividual
[13,15,25,26].

Three types of sensorswere used: (1) passive infrared sensors,
(2) magnetic contact sensors, and (3) smart electric switches.
In general, for a 3-room house, we installed 7 to 8 motion
detectors, 9 to 10 contact sensors, and 2 to 3 electrical sensors.
Dueto the nature of these sensors, which monitor overall activity
levels, NEARS-SAPA isbest suited for individual sliving aone.
Algorithms based on first-order logical rules were developed
to track five key activities: (1) deeping, (2) outings, (3) cooking,
(4) personal hygiene, and (5) general activity level inthe home.
Each activity recognition relies on an aggregation of datafrom
>2 sensors to produce high-level knowledge of activities, such
as the presence of a person in aroom or the use of a specific
device. The system also captures the performance of an action,
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such as opening a door. From these agorithms, graphical
representations and statistics for the care recipient’s daily
routines are generated in the form of a visual dashboard, all
accessible through a secure web application. The system thus

Filiou et &

performs data acquisition and analysis but does not make
recommendations in terms of decisions and actions and does
not send notifications [10].

Figure2. Thelnnovative Easy Assistance System—Support for Older Adults’ Autonomy program (Soutien a I’ autonomie des personnes agéesin French;

NEARS-SAPA) telemonitoring system.
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In response to the COVID-19 pandemic, modifications were
made to NEARS-SAPA and to the project methodology. This
served to comply with health and safety regulations as well as
accommodate thelimited availability of HSCPsamid heightened
demand. Hence, dueto restricted in-person accessto health care
ingtitutions, theinstallation of secure pathways and certifications
on HSCPs' computerswas unfeasible. Instead of relying on the
web application asinitiadly intended, the research team compiled
data from various sensors into PDF reports and sent them
directly to HSCPs viaemail (Figure 3). Each report included a

£
j Processing

Magnetic contact sensors

Smart electric switches

Passive infrared sensors

user guide on agorithm caculation and data description,
followed by graphical representations and accompanying
descriptions of activity trends. Approximately 1 month after
sensor installation, HSCPsreceived thefirst report detailing the
care recipient’s activity patterns during the preceding month.
Subsequent reports were issued approximately every 2 months,
allowing professionals to track trends and changes in ADLs
among the care recipients under their care, without notifications
being sent as requested by the HSCPs [10].

Figure 3. Example of atelemonitoring report of activities of daily living sent to health and social care professionalstaking part in the Support for Older
Adults’ Autonomy program (Soutien a I’ autonomie des personnes agées in French; SAPA).
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Recruitment Procedures

Purposive sampling was used to achieve an in-depth
understanding of the phenomenon under study [27]. When using
purposive sampling in qualitative research, reaching data
saturation requires a strategic approach to selecting participants
and continually analyzing the data (refer to the Qualitative
Analysis subsection).

Researchers intentionally select participants or cases that are
most relevant to the research question or that can provide the
most insightful, rich, or deep data based on specific
characteristics, experiences, or expertise. The goal is not to
achieve statistical representativeness but rather to ensure that
the sample includes individuals who can offer meaningful and
relevant information to address the research objectives. Within
each of the 3 sites, administrators or heads of services were
tasked with requesting their clinical teams to identify the care
recipients who might benefit from ADL telemonitoring and
refer them to the research team. After receiving a presentation
of the project at their workplace, interested HSCPs filled out a
request form and discussed their ADL telemonitoring needs
with the research coordinator (ML) by email. To be recruited
into the SAPA project, HSCPs had to refer care recipients (1)
who had experienced a loss of autonomy requiring home care
services, (2) who lived alone, and (3) for whom their clinical
concernsand questionsfell within thetechnological constraints
of NEARS-SAPA. In this study, we included HSCPs who
completed at least 1 interview after the implementation of
NEARS-SAPA at the care recipient’s home.

Data Collection

Qualitative Data: Semistructured I nterviewsWith HSCPs

Interviews with HSCPs were conducted over the telephone or
via videoconference by a member of the research team (AA)
trained in qualitative research. Interviews took place during
HSCPs working hours and lasted 45 to 90 minutes. The
following questions were asked:

1. “Overal, how did you use the telemonitoring data?’

2. “Can you identify the activities of daily living for which
you used the telemonitoring information?’

3. “Please describe the type of information that was useful to
you.”

4. “How did thetelemonitoring datainfluence theintervention
plan for the care recipient?’

Thefirst postimplementation interview was conducted after the
HSCP had received 2 ADL reports, then after every 2 reports
sent (when possible) or until the end of the care recipient’s
participation (ie, the end of the project, relocation, or death).
Therefore, the HSCPs were included in the study as long as
their care recipient had the system installed in their home.

Changes in HSCPs occurred frequently throughout a care
recipient’s participation in the study. When this happened and
if the newly appointed professional agreed to pursue
participation and provided consent, the research team sent them
all available ADL telemonitoring reports, and the interviewer
then proceeded to interview the new clinician. Itisworth adding
that a few HSCPs had more than 1 care recipient participating

https://www.jmir.org/2025/1/e64713
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in the study. In these rare cases, the interviewer would discuss
all older adults under the HSCP's care, sequentially, during the
sameinterview. However, ADL telemonitoring reportsremained
individualized.

All interviews were audio recorded and transcribed verbatim
by a person specialized in this type of work. They were further
validated by a member of the research team. All verbatim
extractsincluded in this paper were translated from French into
English by abilingual member of the research team (RPF).

Quantitative Data: Clinical Services Delivered to Care

Recipients

We collected metadata on each service provided to care
recipients by the CIUSSS and CISSS asrecorded inthe ICLSC,
which is the Quebec ministeria database that contains
information and stores data on service users, requests, and
interventions provided by the institutions. The database is used
to describe frontline servicesto ensure the quality and efficiency
of health and social services. For this study, we examined the
monthly count of servicesrelated to ADL s received by the care
recipients over a span of 12 months. 6 months before and 6
months after receiving the first NEARS-SAPA telemonitoring
report. The services provided were aggregated on a monthly
basis and numbered with reference to the introduction of ADL
telemonitoring reports for HSCP. In this way, months 1 to 6
represented theinitial period, while months 7 to 12 denoted the
period after the introduction of telemonitoring reports. Each
care recipient was treated as alongitudinal subcase.

For all participants, we collected the latest 1so-Systeme de
mesure de I'autonomie fonctionnelle (Iso-SMAF) profiles
availablein the carerecipient medical database. Thelso-SMAF
profiles [28] are a decision-making tool designed to guide
individuals toward the resources appropriate to their needs.
Their ultimate goal isto support clinical judgment, and they are
widely usedin all health and social service establishments across
Quebec. When available (not systematically administered), we
also collected the Mini-Mental State Examination (MM SE) [29]
and Montreal Cognitive Assessment (MoCA) [30] scores, which
are used to assess cognitive function, particularly in the context
of diagnosing cognitive impairments.

Data Analysis

Qualitative Analysis

Qualitative analysisallowsfor arich understanding of afocused
and bounded phenomenon in a specific context [31]. In this
study, the phenomenon is the use of ADL telemonitoring
information in the clinical decision-making process of HSCPs
in the context of home care services. Data analysis was
performed using the method described by Miles [31]. More
precisely, memos, coding, and matrix building were used. When
analyzing a postimplementation interview with an HSCP, a
memo was written to describe their decision-making processin
detail for each activity discussed with the interviewer. Data
analysis was performed following a deductive-inductive
approach, using theframework of integration of ambient assisted
living monitoring technologieswithin clinical decision-making
developed by Lussier et a [15]. The framework was
supplemented by other relevant componentsthat emerged from
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our data. Data analysis wasfirst performed separately for each
CISSS and CIUSSS to identify similarities and differences. As
no major differenceswereidentified, the agglomerated dataare
presented in this paper.

Coding was performed by amember of the research team (R-PF)
using Microsoft Word and covalidated by another team member
(AA), both trained by a researcher specialized in qualitative
research (MC). Having interviewed all participants, AA was
best suited to covalidate the codes, that is, to ensure that they
reflected each case. The code list was then reviewed by MC,
who was best suited to provide overall methodol ogical feedback.

First cycle coding [31] isaway toinitially summarize segments
of data. As such, descriptive codes [31] were first assigned to
al data in the interviews with HSCPs referring to what
information about their client’s ADLs was relevant to them in
the telemonitoring reports. Descriptive codes [31] were then
assigned to all data in the interviews with HSCPs referring to
why they deemed their client’'s ADLs as adequate or not in
regard to their home care. The descriptive coding process
continued until data saturation was reached, meaning that
descriptive codes had been assigned to all relevant elements
[31] of the interviewswith HSCPs, and no new codes emerged.

Pattern coding, as second cycle coding, focused mainly on
causation, which isappropriate for discerning processes, aswell
asinterrelationships and the complexity of influences on human
actions [31]. Hence, pattern coding was used to connect first
cycle descriptive codes (what and why) to understand when
HSCPs made the clinical decision to modify their intervention
(or not).

Once pattern coding was completed and data saturation reached
again, flowcharts were drawn for each subcase to sequence the
clinical decision-making process described in detal in the
previous paragraphs (what, why, and when). All flowcharts
belonging to HSCPs(ie, all subcases) within asocial and health
careinstitution (ie, 1 case) were then regrouped.

At thisstage, preliminary analyses of the 3 flowcharts (CIUSSS
1, CIUSSS 2, and CISSS 3) augured similar results (ie, HSCPs
used the telemonitoring reports in similar ways), which led to
further analyses within cases (instead of across cases) [31] and
thus 1 meta flowchart encompassing all 3 cases.

Quantitative Analysis

The quantitative data were analyzed on a per-person basis and,
thereafter, all cases were combined to yield a comprehensive

https://www.jmir.org/2025/1/e64713
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measure of the total monthly services received by the care
recipients. Our aim was to investigate the impact of ADL
telemonitoring reports on monthly servicetrends by comparing
data collected before and after the introduction of the reports.

Initial analyses involved visually inspecting graphed data to
identify specific trends[32]. Graphs depicted repeated outcomes
before and after NEARS-SAPA implementation (respectively,
the baseline and intervention time points), enabling a visua
observation of trends between these 2 phases. Tau-U analysis
[33], a dtatistical method commonly used in single-case
experimental designs, was chosen to assess the stability, trend,
and level of a dependent variable over time [34]. The Tau-U
statistic is derived from the Kendall rank correlation and
Mann-Whitney U tests. We selected the Tau-U dueto its ability
to account for large variability in the data, small sample size,
nonparametric distribution, and trendsin baseline and count-type
data. All calculationswere conducted using the Tau-U cal cul ator
website [35]. Specifically, Tau (no trend in the baseline) or
Tau-U (atrend in the baseling) statistics were computed for
each care recipient subcase and then aggregated by merging all
nonoverlapping parameters to derive a global measure of
nonoverlapping for the entire group of care recipients [33,36].

Given our relatively large sample size for Tau-U analyses,
typically used in single-case designs, we also performed repeated
ANOVAs for additional robustness. These analyses were
conducted using SPSS (version 26.0; IBM Corp), with subcase
transformed z scores used to mitigate the impact of large
variability between subcases. Intervention (before vs after) and
months (first to last) were entered as within-person factors.

Quantitative data were then embedded into the updated
integration of the ambient assisted living monitoring
technologies within clinical decision-making framework [15],
which was supplemented by the qualitative data that emerged
from this study.

Results

Study Samples

The 27 subcases, which included the care recipients and all
HSCPs in charge of their care throughout the duration of the
study, weredistributed asfollows: CIUSSS 1=5, 19%; CIUSSS
2=2, 7%; and CISSS 3=20, 74% (Table 1).
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Table 1. Datacollection details, including activity of daily living (ADL) telemonitoring reports delivered and follow-up interviews completed in each

case.

Cases

CIUSSS? 1 (n=5), n (%)

CIUSSS 2 (n=2), n (%) CISSSP 3 (n=20), n (%)

Older adults (n=27) 5(19)
Health and social care professionals (n=34)
Nurses 1(7)
Socia workers 1(7)
Occupational therapists 1(3
Physiotherapists —
Respiratory therapists —
Specialized educators —
ADL telemonitoring reports delivered (n=147) 39 (27)
Follow-up interviews (n=57) 7(2)

2(7) 20 (74)
_c 1(3)
2(7) 8(28)
— 10 (34)
— 2(7)

— 1(3)

— 1(3)

6 (4) 102 (69)
4(7) 46 (81)

8CIUSS: centre intégré universitaire de santé et de services sociaux (integrated university health and social services center).
bCiss: centre intégré de santé et de services sociaux (integrated health and social services center).

®Not applicable.

HSCPs' Characteristics

A total of 36 HSCPs were recruited to take part in the study.
Of these 36 HSCPs, 7 professionals (CIUSSS1, n=3; CIUSSS2,
n=2; CISSS3, n=2) were excluded from this analysis because
postimplementation interviews could not be completed. The
majority of the professionalswere socia workers (n=12, 41%),
followed by occupational therapists (n=11, 38%), nurses (n=3,
10%), physiotherapists (n=2, 7%), and specialized educators
(n=1, 3%). Of the 29 HSCPs, 6 followed more than one care
recipients. In addition, 7 of the 27 care recipients were followed
by 2 different HSCPswho were both interviewed. Overall, 93%
(27/29) of HSCPswere women. The average age of the HSCPs
was41.50 (SD 9.29) years, and they had an average experience
of 9.21 (SD 7.46) years. The number of postimplementation
interviews completed by HSCPsvaried according to the duration
of their participation in the study. As such, 29 HSCPs completed
atotal of 57 postimplementation interviews, concerning 147
telemonitoring reports.

Care Recipients Characteristics

While 31 care recipients wereinitially enrolled by HSCPs into
the study, 4 (13%) were excluded later for lack of their HSCPs'
availability to complete postimplementation interviews. Thus,
the ADL telemonitoring reports concerned 27 care recipients
who took part in the study. Overall, 74% (20/27) of the care
recipients were women. The average age of the care recipients
was 81.30 (SD 7.67) years. Concerning 1so-SMAF profiles,
26% (7/27) of care recipients were categorized as having a
“predominant lossin instrumental activities of daily life,” 11%
(3/27) as having a “predominant loss in mobility functions,”
52% (14/27) as having a “predominant loss in cognitive
functions” and 11% (3/27) as having “serious mixed
aterations.” Of the 27 care recipients, 16 (59%) completed the
MMSE [29], with an average score of 20.94 (SD 5.49), while
9 (33%) completed the MoCA [30], with an average score of
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19.33 (SD 5.79). All were older adults with cognitive deficits,
and the vast magjority (23/27, 85%) lived alone at home.
Although living alone was one of our inclusion criteria, some
carerecipientsdid not live entirely alone but found themselves
alone for long periods of time during the day. In such cases, it
was possible to distinguish between the care recipient being
alone and when a relative was aso at home. Of the 27 care
recipients, 2 (7%) were excluded from the quantitative ICLSC
analyses because they did not consent to sharing their metadata.

More specifically, of the 5 care recipients from CIUSSS 1, the
majority were women (n=3, 60%). The average age of these
care recipients was 84.60 (SD 4.00; range 79-90) years. They
had been diagnosed with Alzheimer disease (2/5, 40%), probable
Alzheimer disease (1/5, 20%), or frontotemporal dementia (1/5,
20%). The MM SE [29] score was available for 3 (60%) of the
5 care recipients, with amean of 23.00 (SD 6.00; range 16-28).
The MoCA [30] score was also available for 3 (60%) of the 5
care recipients, with a mean of 23.00 (SD 6.00; range 17-29).
Of the 5 care recipients, 1 (20%) had no cognitive diagnosis.

The 2 care recipients from CIUSSS 2 included 1 (50%) man
and 1 (50%) woman, aged 79 and 88 years, respectively. Of
these 2 care recipients, 1 (50%) was diagnosed with dementia
dueto ageneral medical condition, and 1 (50%) was diagnosed
with an unspecified neurocognitive disorder. The MM SE [29]
and MoCA [30] scores were available for 1 (50%) of these 2
care recipients and were 22 and 15, respectively.

Of the 20 care recipients from CISSS 3, the magjority were
women (n=16, 80%). The mean age of the care recipients was
80.00 (SD 8.00; range 65-90) years. They had been diagnosed
with unspecified neurocognitive disorders (7/20, 35%),
Alzheimer disease (6/20, 30%), probable Alzheimer disease
(1/20, 5%), vascular dementia (1/20, 5%), or mixed dementia
(3/20, 15%). Among those with mixed dementia, 33% (1/3) had
major neurocognitive disorder combined with Korsakoff
syndrome, 33% (1/3) had an unspecified neurocognitive disorder
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along with stroke, and 33% (1/3) had an unspecified diagnosis.
The MMSE [29] score was available for 12 (60%) of the 20
care recipients, with a mean of 20.00 (SD 6.00; range 7-29).
The MoCA [30] scorewas available for 5 (25%) of the 20 care
recipients, with amean of 18.00 (SD 6.00; range 11-24). Of the
20 carerecipients, 1 (5%) had no cognitive diagnosis, while for
1 (5%), age and cognitive status were unavailable.

Filiou et al

Uses of NEARS-SAPA Telemonitoring Reports

Overview

Figure 4 presentsthe most frequent uses of ADL telemonitoring
reports in HSCPs' decision-making concerning their care
recipients’ home care situation, with particular regard to their
needs (met or not) related to the 5 ADLSs monitored by the
NEARS-SAPA system (meal preparation and eating habits,
personal hygiene, sleep, outings, and overall activity level).

Figure 4. Uses of the Innovative Easy Assistance System—Support for Older Adults' Autonomy program (Soutien a I’ autonomie des personnes agées
in French; NEARS-SAPA) telemonitoring reports. ADL: activity of daily living; HSCP: health and social care professional. *Minor changes.
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The decision-making process comprised four main steps
followed by most HSCPs. (1) extraction of relevant
telemonitoring data, (2) comparison of telemonitoring datawith
other sources of information, (3) risk assessment of the care
recipient’s ADL performance and ability to remain at home,
and (4) maintenance or modification of the intervention plan.
The boxes on the right-hand side in Figure 4 represent the
additional, although lessfrequent, uses of telemonitoring reports
at each corresponding step. Figure 4 also provides a more
complete explanation of steps 3 and 4.

Step 1: Extraction of Relevant Telemonitoring Data
Regarding the Care Recipients ADLs

Most HSCPs explained that, upon receiving their first
telemonitoring report, they began by extracting relevant
telemonitoring data, in particular the occurrence or absence,
duration, frequency, and regularity of engagement in relevant
ADLSs by their care recipient.

The relevance of telemonitoring data varied among the HSCPs,
depending on the needs of their care recipient, the challenges
of their home care, and the clinical questions or concerns each
HSCP had about their carerecipient’sADLs. Similarly, whether
the relevant activities were deemed desirable (ie, aligned with
their care recipient’s needs and supporting their home care)
varied among the HSCPs; for example, using the oven might
be considered a desirable activity for a care recipient who
seldom prepared meals and only snacked on chips and cookies,
whereas it might be considered undesirable for another care
recipient who often left the oven unattended for a prolonged
period and risked causing fires.

https://www.jmir.org/2025/1/e64713
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In the case of Judith (CIUSSS 2), the HSCP in charge worried
that she did not eat appropriately or sufficiently outside of her
afternoon and evening CL SC service hours. Assuch, the HSCP
found the telemonitoring data about her activity in the kitchen
especialy relevant. The HSCP also considered the use of
multiple kitchen appliances in the morning as a desirable
activity:

In the morning, she has no services. So, we look to
see if she's using the coffee maker, the microwave,
the toaster. It seems fine. She continues to use it. So,
we can see that. Make sure she's eating well. [HSCP
in charge of Judith, CIUSSS 2]

Step 2: Comparison of Telemonitoring Data With Other
Sources of Information

Most HSCPs compared the data with other nontechnological
sources of information about the care recipients ADLS, such
as their own current and past observations or assessments of
their abilities, as well as observations from family members,
personal care assistants, or community organization staff during
visitsto their home. HSCPs al so compared tel emonitoring data
with the care recipients self-reported activities or routines at
home or their family’s account of these activities and routines.

Others compared telemonitoring data with services already in
place to support care recipients, such as in the case of Roger
(CISSS 3). After experiencing a stroke, Roger, who had
neurocognitive deficits and physica difficulties, lived in a
private residencefor older adults. In Quebec, private older adult
residences are rental buildings occupied or intended to be
occupied primarily by older adults aged =65 years and where
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various services are offered, such as meals, housekeeping,
nursing care, and leisure activities [37]. Although Roger did
not have problematic eating habits, the HSCP in charge of his
care still wanted information about his overall routine. The
telemonitoring report showed that Roger left his apartment 3
times a day, always at the same time. The HSCP compared the
data with the scheduled meals at the older adult residence:

Also, | looked at the outings. The fact that he goes
out three times a day at the same times, which
corresponds to the meals he gets. [HSCP in charge
of Roger, CISSS 3]

Some HSCPs also combined telemonitoring reports with their
carerecipient’srecollections of their daily habits, such asinthe
case of Chantale (CISSS 3; step 2b). Chantale had personal
hygiene problems, and her family worried about this; however,
she claimed to shower daily. The telemonitoring report showed

Filiou et &

no activity in the shower. The HSCP in charge explained how
telemonitoring data can help in such situations:

It also enables us, in our interventions with the lady,
not to confront her, but to say to her ‘well, what we
have as data concerning you is not what you'retelling
us’ So it gives us a kind of leverage to make her
understand that maybe her memory is playing tricks
on her too. [HSCP in charge of Chantale, CISSS 3]

Step 3: Risk Assessment of Care Recipients ADL
Performance

Overview

After comparing the telemonitoring data with other sources of
information, HSCPs proceeded with the risk assessment of their
carerecipient’'s ADL performance for their home care (step 3).
Substeps 3a and 3b are detailed in Figure 5, and examples are
presented in Table 2.

Figure5. Impact of the telemonitoring report on risk assessment and service delivery. ADL: activity of daily living.
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Table 2. Codes, definitions, and verbatim extracts of interviews with health and social care professionals (HSCPs) for step 3: risk assessment of the
performance of activities of daily living (ADLS).

Codes

Definitions

Context

Verbatim interview extracts

Substep 3a. Care recipi-
ent’'s ADL performance
is adequate

Substep 3b. Care recipi-
ent’s ADL performance
isinadequate

Substep 3c. Shareinfor-
mation with other profes-
sionals

Substep 3d. Shareinfor-
mation with client’sfam-
ily to reassure them

Substep 3d. Shareinfor-
mation with client’sfam-
ily to support relocation

Most HSCPs deemed ADL
performance to be adequate
when the care recipient per-
formed activities adequately
to meet their home care
needs (ie, in terms of fre-
quency, regularity, occur-
rence or absence, €tc).

Most HSCPs deemed ADL
performance to be inade-
quate when the care recipi-
ent did not perform activities
adequately to meet their
home care needs (ie, in
terms of frequency, regulari-
ty, occurrence or absence,
etc).

Some HSCPs shared the
telemonitoring reports with
other professionalsinvolved
in their client’s home care,
whether their ADL perfor-
mance was adeqguate or not.

Some HSCPs shared the
telemonitoring report with
their client’s family when it
showed that the care recipi-
ent performed ADLs ade-
quately (eg, regular and de-
sirable activities) to reassure
them about their home care.

Some HSCPs shared the
telemonitoring report with
their client’s family when it
showed that the care recipi-
ent did not perform ADLs
adequately (eg, prolonged,
undesirable activities) to
support their decision to re-
locate their family member.

Serge lived at home with hiswife, and both
had neurocognitive deficits. When the
HSCPin charge of their careinitially joined
the research project, Serge still had his car
and would leave home in the middle of the
night. Although he eventually stopped using
his car, the HSCP wanted to know whether
he still went out at night. Thetelemonitoring
report showed that Serge did not go out at
night.

Francine, an older woman recently diag-
nosed with neurocognitive deficits, had a
tendency to minimize her difficulties. While
shereported no sleep issues, her son report-
ed that she was agitated during the night, a
concern not shared by her husband. The
telemonitoring report shed light on these
contradictory accounts: it showed that
Francine did sometimes wake up and be-
come active at night.

Bonnie had neurocognitive deficitsand had
twice put her life in danger by leaving her
home without a coat on. Outings were the
main obstacleto her home care. The HSCP
in charge of her carewas concerned because
her surroundings, including stairways and
backyard, werevery cluttered, and shelived
close to ariver. The telemonitoring report
showed that the outings Bonniewent on did
not last long.

Marie, who lived alone, had neurocognitive
deficits, and her daughter was very worried
about the precarity of her home care, espe-
cialy inregard to her outings and eating
habits. The telemonitoring reports showed
that the outings were minimal, of short du-
ration, and never at night and that Marie
was active in the kitchen even outside of

CLSCP service hours.

Maggie had severe cognitive difficulties,
and her home care was known by the HSCP
in charge of her care to be precarious; yet,
her daughter worried that relocation would
deprive her of her quality of life. Thetele-
monitoring reports showed that, when she
was alone at home, Maggie spent on aver-
age close to 14.5 hours per day in bed.

“[W]hen | made the request [to be part of the
study], he still had his car. So, he was going
out at night...There were nocturnal outings,
too, that worried us when he was there. So, it
was fun to see on the sensors that he wasn't
going out, you know.” [HSCP in charge of

Serge, CISSS? 3]

“We noticed that, at night, she tended to get
up and sleep in blocks. So, it confirmed what
the son had told us, that at night she doesn’t
necessarily sleep like everyone else. Let's say,
she goes to bed and then gets up the next
morning: there are also periods when she's
more active, o0 it confirmed that aspect.”
[HSCP in charge of Francine, CISSS 3]

“It gave alot of interesting information. It al-
lows you to objectify what you think. You
know, by deduction and then with the clinical
discussions that you have as ateam. But it al-
lows you to objectify. That wasredlly, realy
appreciated by our team.” [HSCP in charge of
Bonnie, CISSS 3]

“Actually, that's it, she was reassured. She
worried that her mother would leave for longer
periods of time or maybe alittle more frequent-
ly eventually. Whichisnot the case. Therewas
also, if | may add alittle bit, concerning the
meals, it allows us to see that the lady seems
to eat even outside of CLSC service hours, at
least to take snacksand all that. Which isreas-
suring for the daughter because she feared that
Madame did not eat or barely did, you know.”
[HSCP in charge of Marie, CISSS 3]

“1t's mostly with sleep. Because, you know,
she spends an average of 14-and-a-half hours
aday in her room. In her bed. That's alot of
sleep. And during the day too. With little
stimulation...sleep, in fact, it helped her to put
on, well, not weight, but to help her make the
decision, for relocation, because, on the one
hand, she [Maggie's daughter] was concerned
about quality of life and taking something away
from her by moving towards rel ocation, but on
the other hand, if you look, well, she
sleeps...She spent alot of time in bed anyway,
and things like that, so we could still rely on
that...so, you know, it also helped her to better
understand reality.” [HSCP in charge of Mag-

gie, CIUSSS® 1]

8CISSS: centre intégré de santé et de services sociaux (integrated health and social services center).
BCLSC: centre locaux de services communautaires (local community service center).
CCIUSSS: centre intégré universitaire de santé et de services sociaux (integrated university health and social services center).
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ADL s Performed Adequately (Step 3a)

ADLs were considered as adequately performed when the
telemonitoring report showed that the care recipient (1) engaged
in desirable activities regularly (eg, “the user ate their meals at
regular hours on most days”), (2) engaged in desirable activities
frequently (eg, “the user showered every day”), or (3) avoided
potentially dangerous or undesirable activities.

ADL s Performed Inadequately (Step 3b)

ADLs were considered as inadequately performed when the
telemonitoring reports showed that the carerecipient (1) engaged
in undesirable activities frequently (eg, “the person frequently
wandersout at night”), (2) engaged in undesirable activitiesfor
aprolonged period (eg, “the person spends more than 13 hours
a day in bed”), (3) performed activities less frequently than
before (eg, “the user does not go out as much asthey used to”),
(4) performed activities scarcely, or (5) performed activitiesfor
an insufficient duration (eg, “the person barely deepsat night”).

Sharing the Data With Others (Steps 3c and 3d)

Whether ADL performance was adequate or not, some HSCPs
reported that the telemonitoring data supported their risk
assessment of their care recipient’shome care by allowing them
to share information with other professionals, such as in the
case of Bonnie (Table 2). Moreover, some HSCPs used the
telemonitoring reports to discuss their risk assessment with the
family, such as in the cases of Marie and Maggie (Table 2). In
both Maries and Maggie's cases, HSCPs shared the
telemonitoring reports with their care recipients daughters,
although this led to very different outcomes. In Mari€’s case,
being informed of her mother’s adequate eating habits reassured
the daughter about her home care situation. By contrast, being
informed of Maggi€'sinadequate sleeping habits supported her
daughter’s decision to relocate her because, based on the
telemonitoring data, relocation would not deprive her of her
quality of life as she spent more than half the day on most days
in bed and thus received little stimulation at home.

Need for Tailored Telemonitoring Reports (Step 3¢)

When specific questions remained unanswered after receiving
a telemonitoring report, some HSCPs made requests to the
research team for more tailored tel emonitoring reportsto enable
them to make an accurate risk assessment. As such, tailored
telemonitoring reports differed from the more generic reports
in that they were more granular and targeted specific actions,
specific days, and specific sensors; for example, Esther (CISSS
3), who lived alone, had neurocognitive deficits, and found it
difficult to manage her diabetes. She had experienced a severe
hypoglycemic episode in the past, which had led the HSCP in
charge of her care to implement a new strategy to have her
measure her blood glucose level after dinner and eat a snack:

That's why we make her take it [her blood glucose
level] in the evening. Basically, at suppertime, the
auxiliary tells her, “ Tonight, you take your blood
sugar” She takes it, and then she has her snack.
That's why we started this program, to make up for
that [past severe hypoglycemic episode]. [HSCP in
charge of Esther, CISSS 3]

https://www.jmir.org/2025/1/e64713
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Nevertheless, after the implementation of the strategy by the
HSCP, more hypoglycemic episodes occurred. The HSCP
doubted whether Esther took her evening snack as directed and
requested atailored telemonitoring report specifically on evening
snack consumption. The report showed that, contrary to her
claim, Esther did not systematically eat her evening snack:

So, what | did is that | asked [the research
professional] to get the data out. We realized that it
was more like three times out of four...So, | know that
three days out of four she takes it, then one day out
of four she doesn’t, so Mrs...I can see the discrepancy
with what Mrs tells me. [HSCP in charge of Esther,
CISSS 3]

Step 4: Maintenance or Modification of the I ntervention
Plan

Overview

After ng therisksfor their care recipients, HSCPs made
decisions regarding their intervention plan (step 4). The most
frequent decision reported by HSCPs in interviews was to
maintain the actual intervention plan (43 occurrences recorded).
The other decisions reported were to increase the number of
interventions (2 occurrences) and to reduce the number of
interventions (1 occurrence). Multimedia Appendix 1 presents
details per type of ADL. Step 4 substeps are detailed in Figures
4 and 5, and examples are presented in Multimedia Appendix
1.

ADL s Performed Adequately, Whether Critical or
Noncritical (Steps4al and 4a2)

When carerecipients performed ADL sadequately to meet their
needs, most HSCPs deemed it unnecessary to implement anew
intervention or modify their intervention plan (Multimedia
Appendix 1). In some cases, the telemonitoring reports also
supported the reduction in the number of interventions
(Multimedia Appendix 1).

Noncritical ADL s Performed I nadequately (Step 4b1)

When the telemonitoring reports showed that the care recipients
were performing noncritical ADLs inadequately, most HSCPs
deemed it unnecessary to implement a new intervention or
modify their intervention plan (Multimedia Appendix 1).

Critical ADL s Performed Inadequately (Steps 4b2-4b4)

Some HSCPsfaced with acritical home care situation were not
able to take action to address their care recipients inadequate
activities, such as in the case of Steve (Multimedia Appendix
1). Indeed, the HSCP concluded that once Steve could no longer
perform the“bare minimum” of ADLSs, relocation would bethe
next step because their intervention plan had already reached
maximum capacity. Some HSCPs increased the number of
interventions offered (Multimedia Appendix 1). Finally, when
discrepancies arose between the telemonitoring reports and
other sources of information about the care recipients’ critical
ADL performance, HSCPs often opted to put their intervention
plan“on hold” to carry out aninvestigation. Theterm“on hold”
was used when the HSCP and the research team required some
time to investigate discrepancies between their observations
and the telemonitoring data to decide whether a modification
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to the intervention plan was indeed warranted. As such, the
actual plan was maintained but subject to future changes. The
“on hold” cases were different from cases in which the
intervention plan was maintai ned because ADL swere performed
adequately and ADL s performed inadequately were noncritical
to the care recipient’'s home care. Cases were put “on hold”
when the reports showed that the care recipients scarcely
performed desirable activities for which scheduled services
were aready in place (Multimedia Appendix 1) or when they
showed the care recipients performing desirable activities that
were inconsistent with the HSCP's observations (Multimedia
Appendix 1). In Loiss and Louise’s cases, discrepant
telemonitoring data led the HSCP to inquire about sensor
locations in the kitchen and bathroom, respectively. These
inquirieswith the research team led to improved sensor location,
which in turn allowed for more accurate detection of the
women's activities as well as more accurate subsequent
telemonitoring reports.

Timing of I nterventions (Step 4c)

Some HSCPs used the telemonitoring reports to improve the
timing of their interventions, notably by planning visits and
follow-ups at the moments when the reports showed their care
recipients to regularly be at home and active (Multimedia
Appendix 1).

Confirming the Ddlivery of the Intervention Plan (Step 4d)

HSCPs also used the telemonitoring reportsto confirm that their
intervention plan was being followed, notably by checking for
increased activity in the care recipient’s home during planned

https://www.jmir.org/2025/1/e64713
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service hours, with home care delivered by health and social
services assistants (Multimedia Appendix 1).

Subsequent Telemonitoring Reports. Assessment of
ADL Performance Stability

With each subsequent telemonitoring report (refer to Table 3
for examples), HSCPs went through the same clinica
decision-making steps illustrated in Figure 4, with minor
changes (identified with an asterisk). Indeed, after thoroughly
combining the contents of the first telemonitoring report with
other sources of information about their care recipient's ADLs
(eg, their own ohservations), HSCPs considered telemonitoring
reportsto be avalid (ie, accurate and representative) source of
additional information. From then on, they compared the
telemonitoring reports with previous telemonitoring reports
(step 2). Assuch, they assessed the risk of maintaining the care
recipient at home (step 3) by asking themselves whether, in
comparison to previousreports, the carerecipient’s ADL routine
was stable. Hence, most HSCPs deemed that a modification to
their intervention plan was unnecessary if their care recipient’s
ADL performance had remained stable since the last
telemonitoring report.

By contrast, a modification to the intervention plan was
warranted if the care recipients’ ADL routine was unstable and
thusreflected a deterioration (eg, in comparison to the previous
telemonitoring report, the care recipient now barely showers)
or if undesirable activities had not improved or had worsened
since then (eg, in comparison to the previous telemonitoring
report, the care recipient now regularly wanders at night).
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Table 3. Codes, definitions, and verbatim extracts of interviews with health and social care professionals (HSCPs) for subsequent telemonitoring
reports: assessment of activity of daily living (ADL) performance stability.

Care recipient and codes

Definitions

Context

Verbatim interview extracts

Donna (Cl SS5%3)

First report: maintenance
of the intervention plan

Subsequent report: main-
tenance of the interven-
tion plan

Rose (CISSS 3)

First report: intervention
plan put on hold

Subsequent report: addi-
tion to the intervention
plan

Some HSCPs maintained their inter-
vention plan when the telemonitoring
report showed that the care recipient
performed ADL s adequately to meet
their needs (eg, they did not perform
undesirable activities).

Some HSCPs maintained their inter-
vention plan when the subsequent
telemonitoring report still showed that
the care recipient performed ADLs
adequately to meet their needs (eg,
they still did not perform undesirable
activities).

Some HSCPs put their intervention
plan on hold when the telemonitoring
report showed that the care recipient
did not perform ADLs adequately to
meet their needs (eg, they frequently
performed undesirable activities),
which the family doubted was accu-
rate.

Some HSCPs added an intervention
to their intervention plan when the
subsequent report still showed that
the care recipient did not perform
ADL s adequately to meet their needs
(eg, they still frequently performed
undesirable activities).

While Donna's cognitive difficulties
made it difficult to explain her situa-
tion to the building managers, thefirst
telemonitoring report showed that
there was barely any activity at night
and that Donnaremained in her bed-
room, thus disproving the neighbor’s
claims (refer to the corresponding in-
terview extract). This allowed the
HSCPin charge of her careto provide
the building managers with informa-
tion before they began the eviction
processwith the Quebec Regiedu lo-
gement (Quebec Administrative
Housing Tribunal), as they planned.

The subsequent telemonitoring report
showed the stability of Donna's rou-
tine. The HSCP used this report to
make the clinical decision that there
still was no need for an intervention
(or relocation) to address her home
care situation. Donnawas offered a
new lease, and her relocation was no
longer deemed necessary.

Rose lived alone in abasement apart-
ment in her daughter’s home. Upon
receiving the first telemonitoring re-
port, questions arose for both Rose’'s
daughter and the HSCP: it showed
that Rose frequently woke up during
the night and went upstairs. The
HSCP initially put their intervention
plan on hold to assess the possibility
with the research team that the sen-
sorswere in fact detecting the family
dog, not Rose.

When the HSCP received the subse-
quent telemonitoring report—which
still showed Rose going upstairs dur-
ing the night—follow-ups were initi-
ated with her daughter to better secure
her medication, which was kept up-
stairs.

“And when | told them [the building
managers)] that, well, Madame had
sensorsin her home and everything,
that we could see what was going on
at night and that what it showed uswas
that there wasn't really any activity
going on. She'sin her room most of
the time, whereas the complaints were
that shewasin her bathroom and mak-
ing alot of noisein there...Anyway,
anyway! | explained everything and it
seems that the situation is back to nor-
mal. They've offered her anew lease.
You know, | don’'t have all the final,
final details, but we'll be there.
Madame, she's got alease. Shejust
signed alease for ayear.” [HSCPin
charge of Donna, CISSS 3]

“| still get reports from [the research
professional], and it’s pretty stable.
What | understand isthat her routineis
stable. She doesn’t |eave her apartment
much, she doesn’t have too many visi-
tors, the door doesn’t open that
much...Despite everything she went
through, she eats, she washes, she has
aroutine. You see, she goesto bed at
relatively the same time, she gets up at
the sametime.” [HSCP in charge of
Donna, CISSS 3]

“So, the daughter doesn’t think that her
mother goes upstairs to her apartment
in the middle of the night. She says,
“She sleeps well.” But she says, “The
dog, it'smorelikely that it was the dog
that had gone upstairs.” So, it would
be a matter of validating it. Because |
know he [the research professional]
was very careful to put them [the sen-
sors] on precisely so that it wouldn't
detect the dog.” [HSCP in charge of
Rose, CISSS 3]

“In what way did it influence...well,
basically it alowed...well, because of
her comings and goings, and we could
see that she was going upstairs. Above
al, it influenced the follow-up with her
daughter to put in place safer measures
for her medication.” [HSCP in charge
of Rose, CISSS 3]

8CISSS: centre intégré de santé et de services sociaux (integrated health and social services center).

Quantitative I ndicator s of the Impact of ADL
Telemonitoring Reports on the I ntervention Plan

The quantitative data complement the qualitative information
obtained from the HSCPs describing how they maintain or
modify their intervention plan according to the ADL
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telemonitoring report (ie, step 4 and subsequent telemonitoring
report use). Weinitially conducted avisual analysis of graphed
datafor each caseto discern specific trendsin services provided

in correlation with NEARS-SAPA reports. Initial examination
of the overall data suggests a gradual increase in the total
monthly home care services received over time before the
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introduction of NEARS-SAPA (Figure 6), with a decrease in
added services after its implementation. However, Tau-U
analyses revealed no significant (Tau-U=0.14; P=.09) changes
in trends from before to after the intervention. However,
scrutinizing individual participant curves revealed 2 distinct
patterns, which obscured outcomes when merged together.
When solely considering the period before the introduction of
NEARS-SAPA, 2 separate baseline trends emerged (Figure 7):
(1) those in which the number of services provided remained

Filiou et al

stable or decreased before the intervention (group—; Tau <O,
n=12), and (2) those in which the number of services provided
increased before the intervention (group+; Tau >0, n=13).
Subsequent analyses were conducted separately for these 2
groupsto avoid conflicting trends from overlapping in the same
analysis. Both groups were comparable in terms of age
(t)3=—1.56; P=.13), sex (t,3=—0.10; P=.91), and Iso-SMAF
profiles (t,3=—0.87; P=.53).

Figure®6. Total monthly home care servicesreceived over time before theintroduction of Innovative Easy Assistance System—Support for Older Adults’
Autonomy program (Soutien a I’ autonomie des personnes agéesin French; NEARS-SAPA).
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In the case of group+, Tau-U analyses showed a significant
change of medium effect sizein trend after the introduction of
NEARS-SAPA (Tau-U=-0.25; P=.009). This finding aligns
with the outcomes of repeated ANOVAs. a significant
interventionxmonthsinteraction (F; 1,=7.34; P<.001; n 2=0.38)
revealed notable differences in trends before and after the
introduction of NEARS-SAPA. Before the introduction of
NEARS-SAPA, there was a substantial increase in services
provided over time (Tau-U=0.52; P<.001). However, after the
introduction of NEARS-SAPA, therewas no significant increase
in services during subsequent months (Tau-U=-0.01; P=.94).
In essence, this indicates a stabilization in monthly services
after the implementation of NEARS-SAPA.

https://www.jmir.org/2025/1/e64713
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The Tau-U analysis conducted for group— aso exhibited a
noteworthy change in trend subsequent to the introduction of
NEARS-SAPA, as evidenced by a medium effect size
(Tau-U=-0.27; P=.008). Upon closer examination, we noted a
moderate decrease in services provided before the introduction
of NEARS-SAPA (Tau-U=-0.31; P=.002), whereas this
reduction was no longer significant after the introduction of
NEARS-SAPA (Tau-U=-0.12; P=.25). However, this finding
did not hold under repeated ANOVAS because the differences
in service decreases before and after the introduction of
NEARS-SAPA were not statistically significant.

Overal, the results suggest a stabilization in monthly services
received after the introduction of NEARS-SAPA compared to
the 6 months prior. This effect was more significant in cases
where services were increasing before itsimplementation.
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Figure 7. Visual analysis of subcases showing 2 distinct profiles, that is, group— and group+.
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Discussion

Principal Findings

We conducted an ADR project to codevelop and implement
NEARS-SAPA, an ADL telemonitoring system aiming to
support home care services for care recipients with cognitive
deficits. As part of this larger ADR project, the objectives of
this study were more specifically to describe (1) how the ADL
telemonitoring data were used by HSCPs in the process of
mai ntai ning care recipients with cognitive deficits at home, and
(2) the impact of ADL telemonitoring on service delivery. For
objective 2, we hypothesized that ADL telemonitoring would
contributeto service optimization, in that it would enable HSCPs
to better identify which type of services their care recipient
would need throughout the evolution of their condition.

To our knowledge, thisis the first study to report on the use of
ADL telemonitoring in real health care services and, in
particular, in the decision-making process of HSCPs[12]. With
regard to objective 1, the HSCPs reported their use of the ADL
telemonitoring data in the form of a series of steps aiming to
assess the suitability of the existing intervention plan. More
specifically, once the telemonitoring data were extracted and
compared with other relevant sources of information, HSCPs
conducted a risk assessment of the care recipient's ADL
performance and ability to remain at home and then acted on
their intervention plan. With regard to objective 2, HSCPs
reported that their intervention plan could be maintained,
modified (number of interventions reduced or increased), or put
on hold. Carerecipients’ clinical metadatashowed astabilization
in services received after the introduction of NEARS-SAPA,
especialy in cases where services were increasing before its
implementation. This is consistent with qualitative data
indicating that, in light of the telemonitoring data, most HSCPs
decided to maintain the existing intervention plan rather than

https://www.jmir.org/2025/1/e64713
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increasing or reducing services. Consequently, we observed
fewer significant changes in home care services after the
introduction of ADL telemonitoring. Still, interpretation must
remain prudent because the distribution of servicesisinfluenced
by multiple factors, and the results need to be replicated with a
larger sample size and a control group. Overal, the qualitative
results confirm our hypothesis that ADL telemonitoring
contributed to service optimization on a case-by-case basis.
These preliminary quantitative results suggest that ADL
telemonitoring has the potential to influence service delivery
on alarger scale, in particular when questionsremain regarding
the relevance of services. ADL telemonitoring seems to have
the potential to play an important role in reassuring HSCPs
about their risk management and the appropriateness of service
delivery. NEARS-SAPA enabled the clinicians to obtain
information that was previously unavailable, contradictory, or
only partially accessible.

For home care workers, risk management is central to their
practice, particularly for the home care of care recipients with
cognitive deficits. Professionals and caregivers who care for
them define this risk management as fluid and highly context
dependent [38], thus encompassing subjective aspects [39]. In
astudy conducted among home care staff in Sweden, Sandberg
et a [40] reported that these workers implement a reasoning
process aimed at tracking, identifying, and acting on this risk.
Tracking and identifying risks were considered challenging by
the participants, requiring close and longitudinal monitoring
because needs evolve with the progression of cognitive
impairments; they described how they were constantly on the
lookout for signs of risk during home visits, which can occur
severa times a day. In our study, HSCPs reported that ADL
telemonitoring has the potential to reduce certain subjective
aspects related to risk management; facilitate longitudinal
monitoring; and, in some contexts, reduce the need to travel to
confirm certain information.

JMed Internet Res 2025 | vol. 27 | 64713 | p. 16
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH

However, ADL telemonitoring only provides a few pieces of
the puzzle. There are several factors contributing to the risks at
home and the maintenance of the individual in their living
environment, factors that cannot be assessed through
telemonitoring, such as each HSCP's comfort level with risk,
ethical dilemmas related to the protection of the individual
versus their expressed needs and wishes, caregiver level of
burden, the care recipient’s socioeconomic status, complex
medi cation management, and so on [23,40,41]. Thedecision to
add a service or recommend a change in living environments
to avoid excessive risks thus relies on a multitude of factors,
anditispossiblethat ADL telemonitoring does not have adirect
effect on the servicesreceived. Thisiswhy the quantitative data
in this study may not, at this stage at least, show significant
direct changesin all contexts. | nterpretation must remain prudent
because the distribution of services is influenced by multiple
factors, and the causality between the introduction of
telemonitoring and the stabilization of services has not been
established in this study. To strengthen these results, future
research should replicate the findings with alarger sasmple size
and include a control group matched to the experimental group
on key factors such as age, health conditions, duration since
first receiving home care services, and time since the last
functional evaluation. Future larger-scale studies with control
groups may be able to identify more specific effects of ADL
telemonitoring on service delivery and associated costs.

The results of this study also suggest that the NEARS-SAPA
system may be considered akin to a clinical decision support
system. According to Sutton et al [42], “a clinical decision
support system...is intended to improve healthcare delivery by
enhancing medical decisionswith targeted clinical knowledge,
patient information, and other health information.” However,
NEARS-SAPA doesnot i ssuerecommendations on the decisions
and actions to be taken and therefore does not perfectly fit with
the classical notion of aclinical decision support system [42].
Lyell et a [43] suggest the use of theterm “ assistive technol ogy”
for clinical decision-making to refer to those types of systems
where part of the data extraction and analysis is done by
algorithms but the clinicians provide the decision regarding the
task and the need to confirm or approve the information
provided by the system. This distinction isimportant when one
seeks to compare the results of our study with those of other
types of telemonitoring systems. The use of data differs between
these contexts: in some systems, clinicians use a
recommendation indicating changesin a patient’s health status
that require follow-up (eg, oxygen saturation and heart rate
indicate deterioration from the previous day or from hospital
discharge), whereasin the case of NEARS-SAPA, HSCPs used
uninterpreted eval uation results (eg, care recipient showersonce
aweek). Future studies could explore the potential challenges
and limitations faced by clinicians when integrating ADL
telemonitoring data into their decision-making process to
provide a complete view of the implementation processes of
such systems.

That said, despite the distinction between the 2 types of systems,
there are no substantial data on how clinicians use clinical
decision support systems or assistive technologies in their
clinical reasoning, particularly in real clinical practice contexts

https://www.jmir.org/2025/1/e64713
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[43]. Barken et al [44] conducted one of the few studies, to our
knowledge, that have examined how the telemonitoring of
parameters related to chronic diseases is integrated into the
clinical decision-making of nurses dedicated to this task. The
authors showed that nurses combine various pieces of
information, including telemonitoring, to obtain an overall view
of the patient’s condition and clarify their current health status.
Similar to the HSCPs in this study, the nurses in the study by
Barken et a [44] used telemonitoring asacomplementary source
of information. They use it to initiate their clinical reasoning,
that is, to identify health problems and then independently
prioritize the patients' follow-up needs. In our study’s context,
theinformation was specifically used to address questions about
potential risksin asetting where clinical reasoning had already
begun and where the HSCP was interested in obtaining
additional or supplementary information. It would beinteresting
to study in the future whether the framework that emerged from
our study could apply to the use of other types of telemonitoring,
such as those related to chronic diseases, as well as in other
clinical contexts (eg, when clinical reasoning isin its infancy,
such as for new care recipients). Understanding the clinical
reasoning of professionals using telemonitoring is crucial to
help field teams prepare for the deployment of such systems
and integrate them harmoniously with existing practices [45].
This careful planning of integration can positively impact the
adoption and sustainable maintenance of the technology,
knowing that many technology deployment projects in health
care havefailed worl dwide[45]. Understanding how technology
can truly be useful to health care workers is an important
consideration.

Limitationsand Strengths

The work presented here is a first step, but we are aware that
our work still has limited scope. This limitation is also partly
dueto the COVID-19 context, which forced us to use manually
created PDF reports to present the data and help HSCPs
understand the significance of the data. This made the process
laborious and difficult to scale up. Future studies will focus
particularly on ensuring automated and clear data presentation
so that the system can be more easily used on a larger scale
while continuing to effectively support clinical reasoning. The
limited scope of our study is also related to the absence of a
control group, which particularly impacted the analysis of
guantitative results. In addition, the scopeis limited by the fact
that the older adults followed in our study were mostly already
known to home care services and were aready receiving
services. Thus, we do not know how ADL telemonitoring could
be used in the context of aninitial contact with auser for afirst
needs assessment. The use of ADL telemonitoring data could
be different at this stage and have more cost savings related to
the time saved in obtaining the initial clinical information
required to develop an intervention plan. In addition, we did
not document the cost impacts related to service delivery and
the benefitsfor the health care system in amore holistic manner.
Finally, another important point to address in the future is the
ethical issues that can arise during the implementation of a
system such as NEARS-SAPA. These ethical aspects should
be explored in greater depth with all stakeholdersto ensure that
all potential ethical issues are considered a priori and during
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the course of the study. Future larger-scale studies will allow
us to analyze both cost and ethical aspects.

However, one of the great strengths of our study isthe fact that
it relied on mixed longitudinal data and a large number of
interviews, enabling a rigorous and innovative investigation of
the use of ADL telemonitoring datain areal clinical setting.

Filiou et al

setting. It isalso thefirst description of thereal potentia impact
of this technology on the delivery of home support services.
These resultswill help future studies and health care managers
better target the role of new technologies in home care clinical
practice. Future studies may further explore the benefits of ADL
telemonitoring (qualitative and quantitative) for public health

care systems, with larger-scale implementation studies.
Conclusions

To our knowledge, this is the first demonstration of the
integration of ADL telemonitoring datain areal clinical practice
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