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Abstract

Background: Every year in France, 40% of people aged ≥80 years are hospitalized, with an average length of hospital stay of
25 days and a readmission rate of 14% to 30% within the month following discharge. This situation is putting pressure on the
health care system, encouraging the reinforcement of home care to reduce avoidable hospitalization. The EPOCA remote patient
monitoring (RPM) system is a medical and social telehealth solution specialized in RPM, teleconsultation, tele-expertise, and
care coordination in emergency medicine and geriatrics. The platform provides long-term medical support at home (MSAH) with
24-7 telemonitoring of older adults with polypathology. We hypothesized that receiving long-term MSAH via the EPOCA RPM
system would be associated with a reduction in the rates and durations of hospitalizations or emergency department (ED) visits
in older adults with polypathology.

Objective: We aimed to compare the hospitalization and ED visit rates, as well as the cumulative hospital stay duration, before
and after enrollment in the EPOCA RPM system for older adults with polypathology.

Methods: This retrospective observational study included older adults (aged ≥70 years) with polypathology (>2 affected systems)
followed throughout 2 different types of long-term MSAH between February 2022 and October 2023. We compared the number
of hospital admissions, including ED visits; the cumulative duration of hospital stays during the follow-up; and the average length
of hospital stays during the period corresponding to the MSAH program (Y) compared to the year before entering the program
(Y – 1). Subgroup analyses were conducted according to the severity of the participants’ disability.

Results: A total of 120 participants were included in the MSAH program, with a mean age of 86.8 (SD 7.9) years. Hospitalization
and ED visit rates decreased (−48%) between the Y – 1 and Y periods, as did the total duration of hospital stays (−63%). A
significant reduction in number of hospitalizations (median decreased from 1.0 to 0.0 per patient per year; P<.001) and ED visits
(median decreased from 1.0 to 0.0 per patient per year; P<.001) was observed between the Y – 1 and Y periods. This corresponded
to a significant median reduction of 14 days spent at the hospital per patient per year (P<.001). The decrease in hospitalization
and ED visit rates and numbers was greater in participants with severe disabilities than in those with no or moderate disabilities.

Conclusions: Among older adults with polypathology, the EPOCA RPM system is associated with reduction in number of
hospitalizations, ED visits, and duration of hospital stays. Facing the challenge of population aging, home telemonitoring embedded
in the health care system offers potential benefits.
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Introduction

The Challenge of a Health Care Pathway for Older
Adults
The aging of the population is a global phenomenon challenging
the health care system [1,2]. Life expectancy at birth continues
to rise worldwide, and in Europe, it stands at approximately 85
years for women and 80 years for men [3]. For instance, in
France, on January 1, 2024, a total of 28% of the French
population (18.5 million people) was aged ≥60 years, and 6.1%
(4 million people) were aged ≥80 years [4]. Concomitantly, the
proportion of older adults with disabilities is growing [5].

In this context, the health care system faces multiple challenges
as the supply of medical personnel does not increase
proportionally to the demographic growth in the older
population. Demand for medical services and specialized home
care for older adults is particularly growing [6]. At the same
time, the overall number of physicians is lower in France than
the European Union’s average (3.2 vs 4.1 physicians per 1000
population in 2021, respectively). In particular, the number of
general practitioners (GPs) decreased over time by 8% between
2012 and 2022 [7]. Due to work overload, more and more GPs
are adapting their practice toward refusing new and occasional
patients or appointments at home [8,9]. Thus, in 2021,
approximately 6% of people aged ≥80 years did not have an
assigned GP, and 10.6% of them were people with long-term
illnesses [10].

In addition, hospitalization is often the quickest and commonest
way to respond to the complexity of managing older adults with
multiple pathologies [11,12], causing organizational challenges,
especially for emergency departments (EDs). While they
represent 6.1% of the French population, people aged ≥80 years
accounted for 12.5% of persons hospitalized in 2018, and 40%
of people aged ≥80 years experienced at least one hospital stay
during the year, with an average length of hospital stay per
patient of approximately 25 days [13,14]. Furthermore, 13% to
40% of admissions to EDs and >30% of hospitalizations are
believed to be avoidable [15].

Early readmission after a hospital stay is a frequent occurrence
involving between 14% and 30% of patients within the month
following discharge [16-18]. Telemonitoring through the use
of telemedicine is a way to optimize care for older adults with
multiple chronic diseases [19-21] and could lead to a significant
reduction in hospital readmissions and lower health costs
[22-24]. Remote patient monitoring (RPM) is a telehealth
activity to collect and analyze patient health indicators or
medical data with the objective of ensuring that patients are
safely monitored, improving patient outcomes and reducing
avoidable hospital admissions (see the reviews by Farias et al
[25], Le Bras et al [26], and Taylor et al [27]).

A meta-analysis of integrated care programs using telemedicine
in patients with chronic illnesses (chronic heart failure, diabetes
mellitus, chronic obstructive pulmonary disease, and asthma)
reported beneficial effects, including reduced use of health care
resources (such as hospital admissions and readmissions) [21].
Most mentioned studies focused on 1 chronic condition, whereas
older adults usually experience polypathology. More recently,
another meta-analysis concluded that transitional care
interventions with telemedicine were associated with a 40%
reduction in hospital readmissions in older patients (aged ≥65
years) who were chronically ill and had a high risk of
readmission (including polypharmacy or polypathology) [13].
The studies included in this meta-analysis reported telehealth
assistance mostly performed via phone calls or
videoconferencing. Moreover, the ED visit rate did not decrease,
suggesting a lack of coordination of community care services
when health problems were detected. Results from a French
multicenter observational study also evidenced the potential
effectiveness of geriatric expertise phone hotlines in preventing
unnecessary hospital admissions (36.3% decrease) to the ED
or a geriatric acute care unit [28]. The eCOBAHLT (Elderly
Chronic diseases Online Biometric Analysis Home Living
Technology) randomized controlled trial assessed the impact
of a home-based telesurveillance program on hospital
readmissions in older patients (aged ≥65 years) with at least 2
comorbidities and discharged home after hospital care. The
study found a significant reduction in readmissions for the
intervention group (40.4%) compared to those receiving standard
care (48.7%) during a 12-month follow-up [29]. However, as
in previous studies, RPM generated more ED visits without
hospitalizations. The impact of RPM on increasing ED visits
may be an important issue. Integrating RPM into a program
involving coordination of care between hospital and community
services may help reduce unnecessary ED visits and
hospitalizations.

The EPOCA RPM System Included in the Vigie-Age
Project
The Vigie-Age project is a collaborative multidisciplinary
hospital-community initiative that started in 2019 in the
Hauts-de-Seine department (Paris area, France) that aims to
ensure comprehensive and coordinated care for older adults
with polypathology, enhancing their quality of life and reducing
avoidable hospitalizations. In this context, the EPOCA RPM
system collaborates with the geriatric departments of 4 hospitals,
GPs, and home care services in the community. The EPOCA
RPM system is a human and connected telemedicine solution
that offers secure home support for complex patients. It consists
of a 24/7 telemonitoring platform that enables continuous remote
monitoring as well as human assistance for emergency and
geriatric expertise and coordination among the community
paramedical teams, the GP, and the geriatrician to set up
personalized care plans (Figure 1).

J Med Internet Res 2025 | vol. 27 | e64989 | p. 2https://www.jmir.org/2025/1/e64989
(page number not for citation purposes)

Testa et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

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


Figure 1. Collaboration between the EPOCA remote patient monitoring system and the health care professionals in the Vigie-Age project.

In essence, the EPOCA RPM system technology consists of
two parts: (1) a remotely connected device (bracelet or
medallion) for alert or health data transfer and (2) an RPM center
with trained advisors (nurses and physicians) who contact
patients and caregivers when necessary. Hospital geriatricians
play a pivotal role in providing ongoing medical expertise
through regular teleconsultations and tele-expertise while being
in constant contact with the other health professionals involved
in patient care plans. Self-employed nurses from community
health care services conduct regular assessments and provide
necessary home care.

This system is a medical device that meets the regulatory
requirements for disease-specific telesurveillance pathways of
remote medical telesurveillance operators. It also complies with
the General Data Protection Regulation and health data hosting
standards.

Study Goals
This study aimed to investigate whether entering the EPOCA
RPM system as part of a hospital-community coordination of
care program is associated with a reduction in hospital
admissions, including ED visits, and shorter hospital stay
duration.

Methods

Study Design
A retrospective observational multicenter cohort study was
conducted on patients benefiting from the EPOCA RPM system
within the Vigie-Age project to ensure continuity of a long-term
care, referred to as medical support at home (MSAH). The
intensity of the intervention was adapted to the level of the
participants’ disability.

The disability level was determined using the groupe
iso-ressources (GIR). The GIR is a French administrative score
system that assesses basic activities of daily living (walking,
feeding, dressing, washing, and urinary and fecal continence)
and more complex activities (perception of time and place,
managing medication, managing shopping and finances, and
using a telephone). The GIR score can vary from 1 (bed-ridden
or major physical and mental limitations requiring assistance
in all daily living activities) to 6 (no disability) [30]. Participants
scoring 4, 5, or 6 on the GIR were considered as having no or
moderate disabilities, whereas participants scoring 1, 2, or 3 on
the GIR were considered to have severe disabilities.

Long-term MSAH started after the participant was discharged
from one of the geriatric departments or the ED involved in the
program or by home nursing professionals. Patients discharged
from the ED could avoid an initial hospitalization as they were
directly enrolled in the program. Every enrolled patient received
an initial home visit, during which their needs and health status
were thoroughly assessed. At this time point, comprehensive
clinical, sociodemographic, and environmental data were
recorded in the EPOCA RPM system. They also received
teleconsultations and personalized installation of remote
monitoring devices, as well as training and advice on the use
of these devices. Multidisciplinary re-evaluations were
systematically proposed at day 14, month 1, month 3, and then
every 3 months. In case of an acute event, the home-based care
can be temporarily intensified through acute geriatrics at home
(AGH) program, to avoid hospitalization if possible. If
hospitalization occurred in spite of this, AGH could reduce the
duration of the hospitalization by anticipating hospital discharge.
The long-term MSAH program could then continue after acute
condition resolution.
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Inclusion and Exclusion Criteria
The criteria for admitting patients to MSAH follow-up were
being aged ≥70 years and having polypathology (>2 affected
systems). The participants did not enter the EPOCA RPM
system simultaneously and so had very different durations of
follow-up. All patients followed by the EPOCA RPM system
in the MSAH long-term care pathway for at least 5 months
between February 2022 and October 2023 were included in this
study. We chose not to include participants with shorter
follow-ups to obtain a median follow-up of close to 1 year and
then better approximate the annual hospitalization rate.

Ethical Considerations
This study was conducted in accordance with the MR-004
framework of the French research methodology guidelines. It
was registered with the French data protection authority
(Commission Nationale de l’Informatique et des Libertés) under
declaration 2234081.

In compliance with national regulations, retrospective analyses
of health data collected during routine care that comply with
the MR-004 framework and for which patients have provided
consent do not require ethics committee approval (equivalent
to institutional review board approval) [31-33]. This exemption
is explicitly supported by the Commission Nationale de
l’Informatique et des Libertés guidance [31], which references
the Ministerial Order of May 3, 2018 [32], and affirms that
research protocols fully adhering to MR-004 provisions are not
subject to ethical review by bodies such as the CEREES (Comité
d’Expertise pour les Recherches, les Etudes et les Evaluations
dans le domaine de la Santé), as stated in Title VIII of the
official documentation.

All participants enrolled in this study received written
information at the time of inclusion indicating that data collected
in the EPOCA RPM system database regarding medical records
and follow-up outcomes could be used retrospectively for
research purposes. Participants also provided written informed
consent for the use of their data after anonymization when they
entered the EPOCA RPM system.

All data used in this study were fully anonymized before
analysis to ensure confidentiality and privacy. No compensation
was provided to participants.

Data Collection and Data Storage
The medical and paramedical teams (internal or external to the
EPOCA RPM system) in charge of each patient collected data
and compiled them into the EPOCA RPM system database at
baseline and during the follow-up.

The data consisted of sociodemographic and environmental
information (age, gender, social isolation, presence of
nonprofessional and professional caregivers, and being under
legal protection), disability level according to the GIR score in
activities of daily living [34] and instrumental activities of daily
living [35], and cognitive status according to the Mini-Mental
State Examination [36].

Polypathology was assessed using the global Charlson
Comorbidity Index and the number of chronic conditions that

each patient had out of a list of the pathologies frequently
observed in this population. The number and type of molecules
in usual medication was also considered. Nutritional status was
evaluated using BMI and history of recent weight loss.

Social isolation was first assessed at baseline by nurses during
home visits using three items: (1) living situation (living alone
vs not living alone), (2) presence of a nonprofessional caregiver
(yes vs no), and (3) presence of professional care at home (eg,
daily nurse visits). On the basis of these items, social isolation
was classified into 3 categories: none, geographic (physical
isolation but with some social support), and total (living alone
without informal or professional caregiving support). The social
isolation category represents a combination of both geographic
(physically separated) and total isolation.

Primary Outcomes
A before-and-after pragmatic approach was used to compare
the primary outcomes. These outcomes were the total number
of hospital admissions, including ED visits; hospitalization rate
per participant; and the cumulative duration of hospital stays
in days for the total population and per patient. The average
length of hospital stays (ie, the mean number of hospitalization
days considering the overall cohort) was calculated by dividing
the total number of hospitalization days of all patients during
the period by the total number of hospitalizations.

Given the retrospective nature of the study and the availability
of data collected over varying lengths of time, a proration
approach was used to adjust measures on an annual basis for
the period during which patients were under the EPOCA RPM
system (Y period). The annualized rate of outcomes measured
during this period was then compared to the outcomes measured
during the year before the entry into the program (Y – 1 period).
If participants ended the follow-up after 5 months for any reason,
including death, the primary outcomes were collected until the
date when the follow-up ended. Hospitalization data over the
Y – 1 period were obtained from patient medical records.

Statistical Analysis
Sociodemographic and clinical data were expressed using mean
and SD or median and IQR for continuous variables and as
number and proportion for categorical variables. Data were
described for the entire population and compared according to
disability level using Student 2-tailed t tests or Wilcoxon or
chi-square tests.

The absolute and relative variations in number of
hospitalizations and ED visits, cumulative length of hospital
stay during the periods, and the average length of hospital stays
before and after entry into the EPOCA RPM system were
obtained subtracting the values measured during the previous
year (Y – 1) from those of the EPOCA RPM follow-up year
(Y), adjusted on an annual basis. The Shapiro-Wilk test was
used to assess the normality of the data distribution. As the data
were not normally distributed, a Wilcoxon test was used to
compare outcomes on the year before (Y – 1) and after (Y) the
intervention.

Statistical significance was considered when P<.05. All
statistical analyses were conducted using Microsoft Visual
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Studio Code (version 1.84.2) in Python language (version 3.11.5;
Python Software Foundation) using the SciPy and statsmodels
packages.

A generalized linear model with a negative binomial distribution
and a log-link function was used to account for overdispersion
in the count outcome. Model selection was based on the
theoretical relevance and statistical significance of predictors.

Sample Size Calculation
A sample size calculation was conducted with an α risk of 1%
and β risk of 5%, an estimated yearly duration of hospital stays
of 13 days, and an expected decrease of 30%. These data were
selected from a pilot study of MSAH patients with a mean
follow-up duration of 5 months. A minimum of 111 patients
was aimed for.

Results

Participant Characteristics
This study included 120 participants (Figure 2; n=71, 59.2%
were women, with a mean age of 86.8, SD 7.9 years); 57.5%
(69/120) were considered as having no or moderate disability
(GIR score of 4-6), and 42.5% (51/120) had severe disabilities
(GIR score of 1-3). Table 1 summarizes the characteristics of
the participants. Social isolation affected 43.3% (52/120) of the
participants. People with a higher level of disability had a
significantly higher number of external caregivers, were more
frequently under legal guardianship, had lower Mini-Mental
State Examination scores, and had a more frequent history of
dementia. The mean number of chronic diseases was 6.1 (SD
2.5), and the mean number of medications taken was 8.8 (SD
3.4) without difference between disability level groups.

Figure 2. Flow chart of participant selection and the total number of patients included in the Vigie Age project.

J Med Internet Res 2025 | vol. 27 | e64989 | p. 5https://www.jmir.org/2025/1/e64989
(page number not for citation purposes)

Testa et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

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


Table 1. Characteristics of the participants (N=120).

P valueDisability level, n/N (%)All, n/N (%)Participants with missing data, nVariable

SevereNo or moderate

Demographic data

.9086.9 (9.4)a86.7 (6.6)a86.8 (7.9)a0Age (y)

.1726/51 (51)45/69 (65.5)71/120 (59.2)0Gender (woman)

.7719/51 (37.3)33/69 (47.8)52/120 (43.3)0Social isolation

.04 b34/51 (66.7)32/69 (46.4)66/120 (55)0Presence of a nonprofessional caregiver

.0022.6 (2.2)a1.8 (1.6)a2.2 (1.8)a4Number of children

.0215/46 (33)8/63 (13)23/109 (21)11Under legal guardianship

Professional caregiver

<.0013.1 (1.6)a1.9 (1.5)a2.4 (1.7)a0Number of external caregivers

.0338/50 (76)34/62 (55)72/112 (64.3)8Nurse

.0236/47 (77)31/59 (53)67/106 (63.2)14Care assistant

.7424/48 (50)26/58 (45)50/106 (47.2)14Physiotherapist

.00125/42 (59)14/56 (25)39/98 (39.8)22Home nursing services

<.00127/46 (59)11/53 (21)38/99 (38.4)21Home care helper

.686/16 (37)10/20 (50)16/36 (44.4)84Housekeeper

>.996/48 (12)9/63 (14)15/111 (13.5)9Meal delivery

.635/51 (9.8)4/69 (5.8)9/120 (7.5)0Declared GPc

Functional and cognitive assessment

<.0012.3 (0.87)a4.2 (0.98)a3.4 (1.3)a0GIRd score (1-6)

<.0012.4 (1.7)a4.4 (1.5)a3.6 (1.9)a10ADLe—Katz index – score (0-6)

<.0011.2 (0.8)a4.0 (2.3)a2.8 (2.3)a12IADLf—Lawton index – score (0-8)

.00218.9 (6.8)a23.6 (4.1)a21.8 (5.7)a57MMSEg - score (0-30)

Nutritional assessment

.8825.5 (6.7)a25.3 (5.2)a25.4 (5.8)a5BMI (kg/m2)

.2112/51 (23.5)9/69 (13)21/120 (17.5)0Abnormal weight loss

Comorbidities

.847.3 (2.5)a7.4 (2.3)a7.4 (2.4)a0Charlson Comorbidity Index – score (0 – 37)

.426.3 (2.6)a6.0 (2.5)a6.1 (2.5)a0Number of chronic diseases

.7830/51 (58.8)50/69 (72.5)89/120 (74.2)0Essential hypertension

.5119/51 (37.3)31/69 (44.9)50/120 (41.7)0Heart failure

.7617/51 (33.3)26/69 (37.7)43/120 (35.8)0Atrial fibrillation and flutter

.246/51 (11.8)15/69 (21.7)21/120 (17.5)0Coronary artery disease

.0225/51 (49)18/69 (26.1)43/120 (35.8)0Dementia

.0913/51 (25.5)29/69 (42)42/120 (35)0Gait disorders

.7913/51 (25.5)15/69 (21.7)28/120 (23.3)0Depression

.0814/51 (27.5)9/69 (13)23/120 (19.2)0Cerebrovascular accident

.6210/51 (19.6)10/69 (14.5)20/120 (16.7)0Diabetes mellitus

.436/51 (11.8)13/69 (18.8)19/120 (15.8)0Chronic obstructive pulmonary disease

.1216/51 (31.4)12/69 (17.4)28/120 (23.3)0Anemia
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P valueDisability level, n/N (%)All, n/N (%)Participants with missing data, nVariable

SevereNo or moderate

Medications

.749.0 (3.1)a8.8 (3.6)a8.8 (3.4)a0Number of medications

.6137/51 (72.5)54/69 (78.3)91/120 (75.8)0Antihypertensive drugs

.6922/51 (43.1)33/69 (47.8)55/120 (45.8)0Anticoagulant drugs

.7812/51 (23.5)19/69 (27.5)31/120 (25.8)0Antiaggregants

.1016/51 (31.4)33/69 (47.8)49/120 (40.8)0Diuretic drugs

.0925/51 (49)22/69 (31.9)47/120 (39.2)0Benzodiazepines

.2918/51 (35.3)17/69 (24.6)35/120 (29.2)0Antidepressants

aData are presented as mean (SD).
bItalics indicate statistical significance.
cGP: general practitioner.
dGIR: groupe iso-ressources.
eADL: activity of daily living.
fIADL: instrumental ADL.
gMMSE: Mini-Mental State Examination.

Overall Dropout Rate and Average Duration of
Follow-Up
Among the 120 participants of this study, the duration of
follow-up in the EPOCA RPM system ranged from 161 to 597
days, with a median of 323 (IQR 225-469) days. A total of
41.7% (50/120) of the patients were followed for >1 year. A
total of 28.3% (34/120) of the patients ended the
follow-up—12.5% (15/120) died, 12.5% (15/120) ended

follow-up after reaching health status stability and the expected
follow-up duration, 2.5% (3/120) dropped out, and 0.8% (1/120)
went to another follow-up program.

Hospitalization and ED Admission Rate and Hospital
Stay Duration
Tables 2 and 3 present outcome variation between the Y and Y
– 1 periods.

Table 2. Total hospitalization duration, number of hospitalizations and emergency department visits, and average length of stay in all populations
during the Y and Y – 1 periods. (d): days.

Change—Y versus Y – 1 (%)Y periodY – 1 period

All (N=120)

−6312483345Total hospitalization duration (d)

−4881157Number of hospitalizations

−4886166Number of emergency department visits

−2815.421.3Average length of hospital stay (d)

No or moderate disability (n=69)

−507531500Total hospitalization duration (d)

−434783Number of hospitalizations

−405287Number of emergency department visits

−1216.018.1Average length of hospital stay (d)

Severe disability (n=51)

−734951845Total hospitalization duration (d)

−543474Number of hospitalizations

−573479Number of emergency department visits

−4114.624.9Average length of hospital stay (d)
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Table 3. Hospitalization duration and number of hospitalizations and emergency department visits per patient during the Y and Y – 1 periods (N=120).
(d): days.

P valueY period, median (IQR)Y – 1 period, median (IQR)Variable

Severe dis-
ability
(n=51)

No or moder-
ate disability
(n=69)

AllSevere dis-
ability
(n=51)

No or moder-
ate disability
(n=69)

AllSevere dis-
ability
(n=51)

No or moder-
ate disability
(n=69)

All

<.001<.001<.001
a

0.0 (0.0-3.5)0.0 (0.0-
14.0)

0.0 (0.0-
10.5)

17.0 (8.5-
47.0)

13.0 (2.0-
20.0)

14.0 (3.0-
35.0)

Total hospitalization
duration (d)

<.001.002<.0010.0 (0.0-1.0)0.0 (0.0-1.0)0.0 (0.0-
1.0)

1.0 (1.0-2.0)1.0 (1.0-1.0)1.0 (1.0-2.0)Number of hospitaliza-
tions

<.001.003<.0010.0 (0.0-1.0)0.0 (0.0-1.0)0.0 (0.0-
1.0)

1.0 (1.0-2.0)1.0 (1.0-2.0)1.0 (1.0-2.0)Number of emergency
department visits

aItalics indicate statistical significance.

In the total study population, all the indicators decreased
between the Y – 1 and Y periods, including the total
hospitalization duration (−63%), the number of hospitalizations
(−48%), the number of ED visits (−48%), and the average length
of hospital stays (−18%). The decrease was observed in the 2
subgroups by level of participant disability and was even greater
in the participant group with more severe disabilities (Table 2).

During the Y – 1 period, 86.7% (104/120) of the participants
had been hospitalized at least once. This proportion dropped to
37.5% (45/120) after entering the EPOCA RPM system (Y
period). As shown in Table 3, the total hospitalization duration
per patient, as well as the number of hospitalizations and ED
visits per patient, decreased significantly between the Y – 1 and
Y periods. It corresponds to a median reduction of 14 days spent
at the hospital per patient per year. Hospitalization and ED visit
rates per patient per year also decreased between the 2 periods.
The decrease in indicators concerned the 2 groups of participants
and was greater in participants with the highest level of disability
(Table 3).

To identify predictive factors associated with the number of
hospitalization days in the follow-up period (Y), we conducted
a secondary analysis using a generalized linear model. The
results, presented in Multimedia Appendix 1, identified several
variables significantly linked to hospitalization duration (pseudo

R2=0.55). For instance, compared to the woman gender, the
man gender was linked to a significantly higher number of
hospital days (β=1.4233; P<.001). Similarly, an increased
number of chronic diseases (β=0.2388; P<.001), age (β=0.0441;
P=.008), and number of treatments (β=0.1787; P<.001) were
also significantly linked to a higher number of hospitalization
days. In contrast, other variables such as number of
hospitalizations during the Y – 1 period, number of external
caregivers, social isolation, and GIR score did not show a
significant association with hospitalization days during the Y
period.

Discussion

Association of the EPOCA RPM System With
Hospitalization and ED Visit Reductions
In this retrospective, real-life study based on the results of 120
patients monitored for a minimum period of 5 months (median

duration of follow-up 323, IQR 225-469 days), we found that
using RPM in the context of a coordinated hospital-community
program was associated with an important reduction in number
of hospitalizations and duration, as well as in ED visits. Even
in cases in which clinical outcomes are comparable, avoiding
an ED visit may be preferable from both a patient-centered and
a health system perspective, reducing congestion, costs, and
unnecessary admissions. Moreover, when hospitalization is
necessary, direct admission to the appropriate inpatient unit
bypassing the ED can further streamline care, improve patient
experience, and optimize resource use. Similarly to our findings,
previous studies have shown that telemedicine is associated
with improved patient outcomes [13,21,28,37]. However, when
compared to previously published promising results on hospital
or ED admissions, the improvements in outcome measures
obtained in our study were more pronounced than those reported
in other studies [28,29,37]. The eCOBAHLT randomized
controlled trial published in 2023 is the study that comes closest
to ours in terms of population and RPM system [29]. However,
we observed a greater reduction in hospitalization rate in our
study, and while Tchalla et al [29] found an increase in ED
visits in the intervention group, ED visits also decreased in our
study. This potential positive effect on ED visits may result in
a better coordination of care as the EPOCA RPM system was
included in a more global hospital-community program. It is
known that RPM may increase ED visits by increasing alerts
generated via the monitoring of biometric parameters. However,
in the eCOBAHLT randomized trial, the increase in ED visits
was not associated with an increase in hospitalizations,
suggesting that most of these ED visits may be related to health
problems manageable through GPs and appropriate community
care services.

As part of the Vigie-Age project, the EPOCA RPM system
ensures better monitoring of health parameters but also a
coordinated, rapid response, limiting hospitalization whenever
possible. In case of an acute event, the intervention could be
reinforced during a short period referred to as AGH to avoid
hospitalization if possible. If hospitalization occurs in spite of
this, the AGH could reduce the duration of hospitalization by
anticipating hospital discharge. Thus, our study also found that
the EPOCA RPM system was associated with a 6-day reduction
in average duration of incident hospitalizations. Long durations
of hospital stays in older adults with polypathology are an
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important issue for patients and the health care system,
increasing the risk of hospital-acquired complications, loss of
independence, and costs. As hospitalization is linked to
functional decline in older adults [38], a decrease in hospital
admissions may help in maintaining functional abilities.
Although we did not measure the participants’ quality of life,
telemonitoring has been associated with improved quality of
life in older adults, especially in the physical domain of the
12-Item Short Form Health Survey [39]. Moreover, de Batlle
et al [39] found that implementing RPM in older adults with
polypathology was cost-effective. A specific study of the cost
benefits of the use of the EPOCA RPM system is ongoing with
access to the French administrative health care database. This
study will analyze all health costs of participants years before
inclusion in the program and while under the EPOCA RPM
system care.

Stronger Effect in Complex Participants
The study population of the eCOBAHLT trial is close to our
study population in terms of age and comorbidities except for
the proportion of participants with dementia, which constituted
<2% in this previous study (compared to 43/120, 35.8% in our
study). Cognitive disorders limit participation in randomized
controlled trials for ethical reasons. However, it is imperative
to evaluate the impact of RPM systems in populations with
dementia as they are among the people most likely to benefit
from them but also be less accepting of the intervention.
Interestingly, the greater reduction in hospitalizations and ED
visits was observed in more complex participants with a higher
level of disability and cognitive decline. This suggests that RPM
may be used beneficially for people with cognitive disorders
with the support of home care services. It is important to
consider RPM as a coordination tool that does not replace home
care workers. For participants with more severe disabilities,
personal home care services were frequently set up before the
start of RPM. Our results suggest a good coordination between
the EPOCA RPM staff and the personal home care services.
Indeed, the EPOCA RPM system facilitates interactions among
patients, their personal caregivers, and the health care system,
minimizing the burden on patients while maximizing the
effectiveness of remote monitoring. The multidisciplinary
operational team not only adapts treatment but also deals with
social issues and coordinates care alongside primary care
professionals. This multidimensional approach contributes
significantly to the positive results observed in our study even
in participants with highest level of disability.

Confounding findings suggest that man gender, older age,
polypharmacy, and multimorbidity are significant predictors of
increased hospitalization days during follow-up, highlighting
the burden of complex health profiles on health care use. In
contrast, factors such as previous hospitalizations, social
isolation, and functional dependency (as assessed using the GIR
score) were not significantly associated with increased
hospitalization days, which may reflect either measurement
limitations or the predominance of clinical over social factors
in determining hospitalization duration in these patients followed
via EPOCA RPM.

Patient and Caregiver Acceptance
Patient and caregiver acceptance of any health care intervention
is a key factor for initial and long-term success. The
implementation of RPM can be perceived as an additional
constraint that can worsen the burdens of patients and their
caregivers. Our data suggest a very good acceptability, as
evidenced by the low dropout rate (3/120, 2.5% of patients from
the study and 10/288, 3.5% of the entire cohort of patients),
with only 1.8% (5/288) dropping out before 150 days
(approximately 5 months) of follow-up.

Study Limitations
There are some intrinsic limitations to our study that should be
considered when interpreting the results. First, this study was
based on retrospective data and, therefore, had the limitations
of an observational study design. This study did not explicitly
consider temporal variations in the use of the EPOCA RPM
system. Over time, external factors, medical developments,
introduction of additional interventions, and continuous
improvement of the system may have had an influence on the
results. As a retrospective study, the data might not be
comprehensive. However, we believe that any underestimation
regarding primary outcomes is more likely to impact the Y – 1
period.

Second, the effect of prorating the data over 1 year, which also
represents itself a study limitation, was clearly attenuated by
the average duration of patient follow-up (close to 1 year;
median 323, IQR 225-469 days). However, for certain patients,
only a specific period of the year was studied and prorated, such
as the summer (or winter) period, which could have introduced
a bias toward the avoidance of winter respiratory diseases and
distort the analysis of variations in days of hospitalization.
Conversely, including only the winter period could overestimate
such hospitalizations. Observation over a more extended period
could strengthen the hypothesis that MSAH monitoring supports
a sustainable way of staying at home instead of requiring
hospitalization.

Third, the size of the patient sample was small, and short
follow-up durations (<5 months) were excluded from the
analysis, which may introduce bias, although the sample size
allowed us to observe statistically significant differences in the
outcome measures.

Finally, there was no model of usual care used as a control
group, allowing for concomitant comparison of the results. To
address these limitations, a large-scale randomized controlled
trial is set to begin in 2025 (NCT06845917) to generate more
robust, high-level evidence.

Conclusions
This retrospective observational study showed that home-based
RPM could help reduce the total length of hospital stays and
the total number of hospital admissions and ED visits. These
results are similar to those of several previous studies evaluating
the impact of telemedicine on patients who mostly had
monopathology or were less complex. Our study adds to these
previous reports by suggesting the similar effectiveness of
telemedicine for highly complex patients with polypathology.
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In this specific population, the effectiveness of RPM relies not
only on the monitoring of health indicators but also on a high
level of responsiveness and coordination among
multidisciplinary teams providing 24-7 human assistance, GPs,
hospital geriatricians, and home care services. The costs of this
enhanced system appear to be largely compensated by the

significant reduction in hospitalization rates and emergency
room visits but need to be confirmed through a
cost-effectiveness study. Therefore, integrating the EPOCA
RPM system into the health care system seems to offer more
benefits than risks for older adults with polypathology and
should help reduce health care costs.

Acknowledgments
This project was funded by the French Social Security Financing Act (Article 51). The authors attest that there was no use of
generative artificial intelligence technology in the generation of text, figures, or other informational content of this manuscript.

Data Availability
All data generated or analyzed during this study are included in this published article and its supplementary information files.

Authors' Contributions
Conceptualization for this study was done by DT, VI, MD, MS, AR-S, EC and CC-B. Formal analysis was done by DT and VI.
Investigation was done by VI, MD, EC and CC-B, and DT, VI, MS, EC, and CC-B contributed to methodology. Validation was
done by MD, AR-S, EC and CC-B. DT, VI, MD and MS were involved in writing original draft and DT, VI, MD, MS, AR-S,
EC, and CC-B were involved in review & editing.

Conflicts of Interest
None declared.

Multimedia Appendix 1
Factors associated with number of hospitalizations days in Y period.
[DOCX File , 15 KB-Multimedia Appendix 1]

References

1. Goethals L, Barth N, Hupin D, Mulvey MS, Roche F, Gallopel-Morvan K, et al. Social marketing interventions to promote
physical activity among 60 years and older: a systematic review of the literature. BMC Public Health. Aug 28,
2020;20(1):1312. [FREE Full text] [doi: 10.1186/s12889-020-09386-x] [Medline: 32859180]

2. Ageing and health. World Health Organization. URL: https://www.who.int/news-room/fact-sheets/detail/ageing-and-health
[accessed 2025-06-15]

3. Raleigh VS. Trends in life expectancy in EU and other OECD countries. Organisation for Economic Co-operation and
Development. URL: https://ideas.repec.org//p/oec/elsaad/108-en.html [accessed 2025-06-15]

4. Demographic balance sheet 2023. eurostat. URL: https://www.insee.fr/en/statistiques/7748218?sommaire=7751503 [accessed
2025-06-15]

5. Tableaux de l'économie française: Personnes âgées dépendantes. Insee. URL: https://www.insee.fr/fr/statistiques/
4277754?sommaire=4318291#titre-bloc-3 [accessed 2025-06-15]

6. Bloom DE, Chatterji S, Kowal P, Lloyd-Sherlock P, McKee M, Rechel B, et al. Macroeconomic implications of population
ageing and selected policy responses. Lancet. Feb 14, 2015;385(9968):649-657. [FREE Full text] [doi:
10.1016/S0140-6736(14)61464-1] [Medline: 25468167]

7. France: country health profile 2023. World Health Organization. URL: https://eurohealthobservatory.who.int/publications/
m/france-country-health-profile-2023 [accessed 2025-06-15]

8. Les médecins d’ici à 2040 : une population plus jeune, plus féminisée et plus souvent salariée. DREES - statistiques Santé
Solidarités. URL: https://drees.solidarites-sante.gouv.fr/publications/etudes-et-resultats/
les-medecins-dici-2040-une-population-plus-jeune-plus-feminisee-et [accessed 2025-06-15]

9. Les deux tiers des généralistes déclarent être amenés à refuser de nouveaux patients comme médecin traitant. DREES -
statistiques Santé Solidarités. URL: https://drees.solidarites-sante.gouv.fr/publications-communique-de-presse/
etudes-et-resultats/les-deux-tiers-des-generalistes-declarent-0 [accessed 2025-06-15]

10. Rétablir l'équité territoriale en matière d'accès aux soins : agir avant qu'il ne soit trop tard. Sénat. URL: https://www.senat.fr/
rap/r21-589/r21-589.html [accessed 2025-06-15]

11. Salisbury C, Johnson L, Purdy S, Valderas JM, Montgomery AA. Epidemiology and impact of multimorbidity in primary
care: a retrospective cohort study. Br J Gen Pract. Jan 01, 2011;61(582):e12-e21. [doi: 10.3399/bjgp11x548929]

12. Le Pape A, Sermet C. La polypathologie des personnes âgées quelle prise en charge à domicile ? Congress of France. 1997.
URL: https://www.irdes.fr/Publications/Rapports1997/rap1182.pdf [accessed 2025-05-29]

J Med Internet Res 2025 | vol. 27 | e64989 | p. 10https://www.jmir.org/2025/1/e64989
(page number not for citation purposes)

Testa et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=jmir_v27i1e64989_app1.docx&filename=9402e68b402a24212583680301b4b06d.docx
https://jmir.org/api/download?alt_name=jmir_v27i1e64989_app1.docx&filename=9402e68b402a24212583680301b4b06d.docx
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-020-09386-x
http://dx.doi.org/10.1186/s12889-020-09386-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32859180&dopt=Abstract
https://www.who.int/news-room/fact-sheets/detail/ageing-and-health
https://ideas.repec.org//p/oec/elsaad/108-en.html
https://www.insee.fr/en/statistiques/7748218?sommaire=7751503
https://www.insee.fr/fr/statistiques/4277754?sommaire=4318291#titre-bloc-3
https://www.insee.fr/fr/statistiques/4277754?sommaire=4318291#titre-bloc-3
https://europepmc.org/abstract/MED/25468167
http://dx.doi.org/10.1016/S0140-6736(14)61464-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25468167&dopt=Abstract
https://eurohealthobservatory.who.int/publications/m/france-country-health-profile-2023
https://eurohealthobservatory.who.int/publications/m/france-country-health-profile-2023
https://drees.solidarites-sante.gouv.fr/publications/etudes-et-resultats/les-medecins-dici-2040-une-population-plus-jeune-plus-feminisee-et
https://drees.solidarites-sante.gouv.fr/publications/etudes-et-resultats/les-medecins-dici-2040-une-population-plus-jeune-plus-feminisee-et
https://drees.solidarites-sante.gouv.fr/publications-communique-de-presse/etudes-et-resultats/les-deux-tiers-des-generalistes-declarent-0
https://drees.solidarites-sante.gouv.fr/publications-communique-de-presse/etudes-et-resultats/les-deux-tiers-des-generalistes-declarent-0
https://www.senat.fr/rap/r21-589/r21-589.html
https://www.senat.fr/rap/r21-589/r21-589.html
http://dx.doi.org/10.3399/bjgp11x548929
https://www.irdes.fr/Publications/Rapports1997/rap1182.pdf
http://www.w3.org/Style/XSL
http://www.renderx.com/


13. Soh YY, Zhang H, Toh JJ, Li X, Wu XV. The effectiveness of tele-transitions of care interventions in high-risk older adults:
a systematic review and meta-analysis. Int J Nurs Stud. Mar 2023;139:104428. [doi: 10.1016/j.ijnurstu.2022.104428]
[Medline: 36682322]

14. Analyse de l'activité hospitalière 2018 - Focus sur les patients âgés de 80 ans et +. Agence technique de l'information sur
l'hospitalisation. URL: https://www.atih.sante.fr/
analyse-de-l-activite-hospitaliere-2018-focus-sur-les-patients-ages-de-80-ans-et [accessed 2025-06-15]

15. Naouri D, Ranchon G, Vuagnat A, Schmidt J, El Khoury C, Yordanov Y, et al. French Society of Emergency Medicine.
Factors associated with inappropriate use of emergency departments: findings from a cross-sectional national study in
France. BMJ Qual Saf. Jun 30, 2020;29(6):449-464. [FREE Full text] [doi: 10.1136/bmjqs-2019-009396] [Medline:
31666304]

16. Lanièce I, Couturier P, Dramé M, Gavazzi G, Lehman S, Jolly D, et al. Incidence and main factors associated with early
unplanned hospital readmission among French medical inpatients aged 75 and over admitted through emergency units. Age
Ageing. Jul 2008;37(4):416-422. [doi: 10.1093/ageing/afn093] [Medline: 18487268]

17. Pérès K, Rainfray M, Perrié N, Emeriau JP, Chêne G, Barberger-Gateau P. [Incidence, risk factors and adequation of early
readmission among the elderly]. Rev Epidemiol Sante Publique. Apr 2002;50(2):109-119. [Medline: 12011730]

18. Tierney AJ, Worth A. Review: readmission of elderly patients to hospital. Age Ageing. Mar 1995;24(2):163-166. [doi:
10.1093/ageing/24.2.163] [Medline: 7793340]

19. McFarland S, Coufopolous A, Lycett D. The effect of telehealth versus usual care for home-care patients with long-term
conditions: a systematic review, meta-analysis and qualitative synthesis. J Telemed Telecare. Aug 08, 2019;27(2):69-87.
[doi: 10.1177/1357633x19862956]

20. Totten AM, Womack DM, Eden KB, McDonagh MS, Griffin JC, Grusing S, et al. Telehealth: mapping the evidence for
patient outcomes from systematic reviews. Agency for Healthcare Research and Quality. 2016. URL: https://www.
ncbi.nlm.nih.gov/books/NBK379320/pdf/Bookshelf_NBK379320.pdf [accessed 2025-06-15]

21. Martínez-González NA, Berchtold P, Ullman K, Busato A, Egger M. Integrated care programmes for adults with chronic
conditions: a meta-review. Int J Qual Health Care. Oct 09, 2014;26(5):561-570. [FREE Full text] [doi:
10.1093/intqhc/mzu071] [Medline: 25108537]

22. Hansen LO, Young RS, Hinami K, Leung A, Williams MV. Interventions to reduce 30-day rehospitalization: a systematic
review. Ann Intern Med. Oct 18, 2011;155(8):520-528. [doi: 10.7326/0003-4819-155-8-201110180-00008] [Medline:
22007045]

23. Le Berre M, Maimon G, Sourial N, Guériton M, Vedel I. Impact of transitional care services for chronically ill older patients:
a systematic evidence review. J Am Geriatr Soc. Jul 12, 2017;65(7):1597-1608. [doi: 10.1111/jgs.14828] [Medline:
28403508]

24. Roper KL, Ballard J, Rankin W, Cardarelli R. Systematic review of ambulatory transitional care management (TCM) visits
on hospital 30-day readmission rates. Am J Med Qual. 2017;32(1):19-26. [doi: 10.1177/1062860615615426] [Medline:
26625898]

25. Farias FA, Dagostini CM, Bicca YD, Falavigna VF, Falavigna A. Remote patient monitoring: a systematic review. Telemed
J E Health. May 17, 2020;26(5):576-583. [doi: 10.1089/tmj.2019.0066] [Medline: 31314689]

26. Le Bras A, Zarca K, Mimouni M, Durand-Zaleski I, Ars Ile de France Telemedicine Group. Implementing technologies:
assessment of telemedicine experiments in the Paris region: reasons for success or failure of the evaluations and of the
deployment of the projects. Int J Environ Res Public Health. Feb 09, 2023;20(4):3031. [FREE Full text] [doi:
10.3390/ijerph20043031] [Medline: 36833723]

27. Taylor ML, Thomas EE, Snoswell CL, Smith AC, Caffery LJ. Does remote patient monitoring reduce acute care use? A
systematic review. BMJ Open. Mar 02, 2021;11(3):e040232. [FREE Full text] [doi: 10.1136/bmjopen-2020-040232]
[Medline: 33653740]

28. Goethals L, Barth N, Martinez L, Lacour N, Tardy M, Bohatier J, et al. Decreasing hospitalizations through geriatric
hotlines: a prospective French multicenter study of people aged 75 and above. BMC Geriatr. Nov 28, 2023;23(1):783.
[FREE Full text] [doi: 10.1186/s12877-023-04495-9] [Medline: 38017388]

29. Tchalla A, Marchesseau D, Cardinaud N, Laubarie-Mouret C, Mergans T, Kajeu P, et al. Effectiveness of a home-based
telesurveillance program in reducing hospital readmissions in older patients with chronic disease: the eCOBAHLT randomized
controlled trial. J Telemed Telecare. May 23, 2023;31(2):231-238. [doi: 10.1177/1357633x231174488]

30. Aguilova L, Sauzéon H, Balland É, Consel C, N'Kaoua B. [AGGIR scale: a contribution to specifying the needs of disabled
elders]. Rev Neurol (Paris). Mar 2014;170(3):216-221. [doi: 10.1016/j.neurol.2014.01.039] [Medline: 24630760]

31. Recherches n’impliquant pas la personne humaine, études et évaluations dans le domaine de la santé. CNIL. URL: https:/
/www.cnil.fr/fr/declaration/
methodologie-de-reference-04-recherches-nimpliquant-pas-la-personne-humaine-etudes-et-evaluations-dans-le-domaine-de-la-sante
[accessed 2025-06-15]

32. Délibération n° 2018-155 du 3 mai 2018 portant homologation de la méthodologie de référence relative aux traitements de
données à caractère personnel mis en œuvre dans le cadre des recherches n'impliquant pas la personne humaine, des études

J Med Internet Res 2025 | vol. 27 | e64989 | p. 11https://www.jmir.org/2025/1/e64989
(page number not for citation purposes)

Testa et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://dx.doi.org/10.1016/j.ijnurstu.2022.104428
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36682322&dopt=Abstract
https://www.atih.sante.fr/analyse-de-l-activite-hospitaliere-2018-focus-sur-les-patients-ages-de-80-ans-et
https://www.atih.sante.fr/analyse-de-l-activite-hospitaliere-2018-focus-sur-les-patients-ages-de-80-ans-et
http://qualitysafety.bmj.com/lookup/pmidlookup?view=long&pmid=31666304
http://dx.doi.org/10.1136/bmjqs-2019-009396
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31666304&dopt=Abstract
http://dx.doi.org/10.1093/ageing/afn093
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18487268&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12011730&dopt=Abstract
http://dx.doi.org/10.1093/ageing/24.2.163
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=7793340&dopt=Abstract
http://dx.doi.org/10.1177/1357633x19862956
https://www.ncbi.nlm.nih.gov/books/NBK379320/pdf/Bookshelf_NBK379320.pdf
https://www.ncbi.nlm.nih.gov/books/NBK379320/pdf/Bookshelf_NBK379320.pdf
https://boris-portal.unibe.ch/handle/20.500.12422/190172
http://dx.doi.org/10.1093/intqhc/mzu071
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25108537&dopt=Abstract
http://dx.doi.org/10.7326/0003-4819-155-8-201110180-00008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22007045&dopt=Abstract
http://dx.doi.org/10.1111/jgs.14828
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28403508&dopt=Abstract
http://dx.doi.org/10.1177/1062860615615426
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26625898&dopt=Abstract
http://dx.doi.org/10.1089/tmj.2019.0066
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31314689&dopt=Abstract
https://www.mdpi.com/resolver?pii=ijerph20043031
http://dx.doi.org/10.3390/ijerph20043031
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36833723&dopt=Abstract
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=33653740
http://dx.doi.org/10.1136/bmjopen-2020-040232
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33653740&dopt=Abstract
https://bmcgeriatr.biomedcentral.com/articles/10.1186/s12877-023-04495-9
http://dx.doi.org/10.1186/s12877-023-04495-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38017388&dopt=Abstract
http://dx.doi.org/10.1177/1357633x231174488
http://dx.doi.org/10.1016/j.neurol.2014.01.039
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24630760&dopt=Abstract
https://www.cnil.fr/fr/declaration/methodologie-de-reference-04-recherches-nimpliquant-pas-la-personne-humaine-etudes-et-evaluations-dans-le-domaine-de-la-sante
https://www.cnil.fr/fr/declaration/methodologie-de-reference-04-recherches-nimpliquant-pas-la-personne-humaine-etudes-et-evaluations-dans-le-domaine-de-la-sante
https://www.cnil.fr/fr/declaration/methodologie-de-reference-04-recherches-nimpliquant-pas-la-personne-humaine-etudes-et-evaluations-dans-le-domaine-de-la-sante
http://www.w3.org/Style/XSL
http://www.renderx.com/


et évaluations dans le domaine de la santé (MR-004). Légifrance. URL: https://www.legifrance.gouv.fr/jorf/id/
JORFTEXT000037187498 [accessed 2025-07-15]

33. Décret n° 2019-536 du 29 mai 2019 pris pour l'application de la loi n° 78-17 du 6 janvier 1978 relative à l'informatique,
aux fichiers et aux libertés. Légifrance. URL: https://www.legifrance.gouv.fr/loda/id/JORFTEXT000038528420 [accessed
2025-06-15]

34. Katz S, Akpom CA. A measure of primary sociobiological functions. Int J Health Serv. Jul 01, 1976;6(3):493-508. [doi:
10.2190/uurl-2ryu-wryd-ey3k]

35. Lawton MP, Brody EM. Assessment of older people: self-maintaining and instrumental activities of daily living.
Gerontologist. Sep 01, 1969;9(3 Part 1):179-186. [doi: 10.1093/geront/9.3_part_1.179]

36. Pangman VC, Sloan J, Guse L. An examination of psychometric properties of the mini-mental state examination and the
standardized mini-mental state examination: implications for clinical practice. Appl Nurs Res. Nov 2000;13(4):209-213.
[doi: 10.1053/apnr.2000.9231] [Medline: 11078787]

37. Hernandez-Quiles C, Bernabeu-Wittel M, Barón-Franco B, Palacios AA, Garcia-Serrano MR, Lopez-Jimeno W, et al. A
randomized clinical trial of home telemonitoring in patients with advanced heart and lung diseases. J Telemed Telecare.
Dec 01, 2021;30(2):356-364. [doi: 10.1177/1357633x211059707]

38. Graf C. Functional decline in hospitalized older adults. Am J Nurs. Jan 2006;106(1):58-67. [doi:
10.1097/00000446-200601000-00032] [Medline: 16481783]

39. de Batlle J, Massip M, Vargiu E, Nadal N, Fuentes A, Ortega Bravo M, et al. CONNECARE-Lleida Group. Implementing
mobile health-enabled integrated care for complex chronic patients: intervention effectiveness and cost-effectiveness study.
JMIR Mhealth Uhealth. Jan 14, 2021;9(1):e22135. [FREE Full text] [doi: 10.2196/22135] [Medline: 33443486]

Abbreviations
AGH: acute geriatrics at home
ED: emergency department
GIR: groupe iso-ressources
GP: general practitioner
MSAH: medical support at home
RPM: remote patient monitoring

Edited by T de Azevedo Cardoso; submitted 01.08.24; peer-reviewed by M Acharya, P Franco; comments to author 08.04.25; revised
version received 15.05.25; accepted 23.07.25; published 10.09.25

Please cite as:
Testa D, Iborra V, Dutech M, Sanchez M, Raynaud-Simon A, Cabanes E, Chansiaux-Bucalo C
Impact of a Home-Based Remote Patient Monitoring System on Hospitalizations and Emergency Department Visits of Older Adults
With Polypathology: Multicenter Retrospective Observational Study
J Med Internet Res 2025;27:e64989
URL: https://www.jmir.org/2025/1/e64989
doi: 10.2196/64989
PMID:

©Damien Testa, Vincent Iborra, Mireille Dutech, Manuel Sanchez, Agathe Raynaud-Simon, Elise Cabanes, Christine
Chansiaux-Bucalo. Originally published in the Journal of Medical Internet Research (https://www.jmir.org), 10.09.2025. This is
an open-access article distributed under the terms of the Creative Commons Attribution License
(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work, first published in the Journal of Medical Internet Research (ISSN 1438-8871), is properly cited. The
complete bibliographic information, a link to the original publication on https://www.jmir.org/, as well as this copyright and
license information must be included.

J Med Internet Res 2025 | vol. 27 | e64989 | p. 12https://www.jmir.org/2025/1/e64989
(page number not for citation purposes)

Testa et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://www.legifrance.gouv.fr/jorf/id/JORFTEXT000037187498
https://www.legifrance.gouv.fr/jorf/id/JORFTEXT000037187498
https://www.legifrance.gouv.fr/loda/id/JORFTEXT000038528420
http://dx.doi.org/10.2190/uurl-2ryu-wryd-ey3k
http://dx.doi.org/10.1093/geront/9.3_part_1.179
http://dx.doi.org/10.1053/apnr.2000.9231
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11078787&dopt=Abstract
http://dx.doi.org/10.1177/1357633x211059707
http://dx.doi.org/10.1097/00000446-200601000-00032
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16481783&dopt=Abstract
https://mhealth.jmir.org/2021/1/e22135/
http://dx.doi.org/10.2196/22135
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33443486&dopt=Abstract
https://www.jmir.org/2025/1/e64989
http://dx.doi.org/10.2196/64989
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

