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Abstract

Background/Objectives: Evidence on the optimal components and effectiveness of care
programs for patients with multimorbidity is limited. This study aimed to evaluate the
impact of a structured interdisciplinary program on the incidence of emergency visits, hos-
pitalizations, and avoidable outpatient consultations following an admission or emergency
visit. Methods: This retrospective observational study included 200 patients enrolled in
the Multimorbidity Care Program at Hospital Universitario Infanta Cristina. Event rates
were compared during the year before and after program inclusion. Multiple-event sur-
vival analysis was performed using the counting process method. Results: After program
inclusion, patients showed a significant reduction in emergency visits (HR 0.74, 95% CI
0.60-0.92, p = 0.006), in conventional hospitalizations (HR 0.54, 95% CI 0.44-0.68, p = 0.001),
and in avoidable outpatient visits (HR 0.66, 95% CI 0.51-0.86, p = 0.005). Conclusions: An
interdisciplinary care model for patients over 65 with multimorbidity, integrating compre-
hensive multidimensional assessment, structured patient education, early management of
decompensations in a day hospital, and systematic medication review, significantly reduces
healthcare utilization. These findings support implementing integrated care programs for
complex patients, though multicenter studies and cost-effectiveness analyses are needed to
confirm generalizability and sustainability.

Keywords: multimorbidity; case manager; chronic care model; comprehensive assessment;
individualized care plans

1. Introduction

The prevalence of chronic diseases in developed societies continues to rise, driven
by population aging and changes in lifestyle. In Spain, the population over 65 years is
projected to increase from the current 20.4% to 30.5% by 2055, with life expectancy at age 65
reaching 22.7 years for men and 26.3 years for women by 2073 (an increase of 3.3 years) [1].
This demographic shift has led to a rise in multimorbidity, defined as the coexistence of
two or more chronic conditions, affecting over 65% of individuals aged 65 and older, and
up to 82% of those over 85 [2,3].
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Patients with multimorbidity have a higher risk of functional decline, disability, and
chronic pain, poorer quality of life, and increased mortality, in addition to complex pharma-
cological regimens that increase the risk of inappropriate prescriptions, drug interactions,
and non-adherence [4-6]. Consequently, these patients are the main users of healthcare
services, representing more than two-thirds of healthcare expenditure [7].

However, traditional care centered on the management of single diseases is not ap-
propriate for patients with multimorbidity, as the involvement of multiple specialties is
associated with fragmented care, duplication of diagnostic tests, difficulties in medication
reconciliation, and poorer coordination across levels of care, while often overlooking other
factors such as functional status, mental health, or socioeconomic determinants that directly
impact health outcomes and resource utilization [8].

It is therefore necessary to identify, within the group of patients with multimorbidity or
complex chronic conditions, those at higher risk of adverse events, high service utilization,
multiple consultations, and frequent hospital admissions [9], and to propose a model of
care that addresses their needs in a holistic and coordinated manner. In this regard, the
European JA CHRODIS (Joint Action on Chronic Diseases and Promoting Healthy Ageing
across the Life Cycle) framework proposes an Integrated Multimorbidity Care Model
focused on delivering patient-centered, coordinated care [10]. This model organizes its
recommendations into five key areas: delivery of care through multidisciplinary teams and
individualized care plans; decision support based on evidence-based practices; promotion
of self-management and shared decision-making; use of information systems to facilitate
communication across care levels; and integration of social and community resources to
address the patient’s overall needs. Altogether, the model aims to overcome fragmented
care and improve health outcomes in people with complex chronic conditions.

Despite these expert proposals and the growing number of studies on multimorbid-
ity, intervention approaches vary widely and their effectiveness remains uncertain [11].
In this context, the present study evaluates the impact of a structured interdisciplinary
program, directed at patients over 65 years of age with multimorbidity, on emergency
visits, hospitalizations, and avoidable outpatient consultations following an admission or
emergency visit. The program includes a comprehensive geriatric assessment, structured
health education, proactive follow-up, early management of decompensation in the day
hospital, and systematic medication review.

2. Materials and Methods

This retrospective observational study included patients enrolled in the Multimor-
bidity Care Program (MCP) at Hospital Universitario Infanta Cristina, Madrid, between
10 May 2021 and 23 January 2025.

2.1. Multimorbidity Care Program

Patients aged over 65 years who presented to the emergency department or were
hospitalized, and who met criteria for complex multimorbidity, as defined by Ollero
et al. [12], were assessed by an Internal Medicine physician. According to Ollero, chronic
diseases are grouped into eight clinical categories based on target organ damage and
associated functional impairment, and patients with conditions in two or more of these
categories are considered to have complex multimorbidity. This concept arises from the
need for a more comprehensive approach to patients with two or more symptomatic
chronic diseases, in which it is difficult to determine a primary condition, as they present
a comparable degree of complexity, similar potential for destabilization, management
difficulties, and interrelations. It could be considered a more targeted approach than the
general term “multimorbidity”.



J. Clin. Med. 2025, 14, 8856

30f10

After this medical assessment, those identified as being at high risk of revisits or read-
missions were offered voluntary enrollment in the Multimorbidity Care Program (MCP).

The MCP is coordinated by an interdisciplinary team comprising two Internal
Medicine specialists, a case-manager nurse, and a social worker. Patients are assessed
within 15 days of the index event. Each patient is assigned a reference Internal Medicine
physician responsible for supervising care and treatment decisions. The nurse and physi-
cian perform a Comprehensive Geriatric Assessment, covering clinical, nutritional, func-
tional, psychological, and social domains. Identified social risks or caregiving difficulties
are managed in collaboration with the social worker, who provides information on available
community resources.

All pending tests and specialist appointments are reviewed, duplications or low-
value visits are canceled, and a systematic medication review is performed, including
deprescription and adherence assessment. Structured patient and caregiver education is
provided progressively by the nurse, emphasizing early recognition of warning signs.
Patients have direct phone access to the nurse during weekdays, and if needed, are seen in
the day hospital for evaluation and treatment, avoiding emergency visits.

A hospital-at-home program provides hospital-level care in the patient’s home for
patients who meet criteria for hospital admission. For those patients, it is offered as
an alternative to conventional hospitalization because it reduces complications such as
nosocomial infections, delirium, and functional decline [13,14].

Follow-up visits for all MCP patients occur at three months and every six months
thereafter, with monthly nurse calls to reinforce self-care and early detection of warning
signs. The case-manager nurse also serves as a liaison with primary care teams, facilitating
access to hospital electronic records and communication with the hospital care team.

2.2. Study Population and Eligibility

For this study, we included all patients enrolled in the MCP between 10 May 2021 and
23 January 2025. Patients with at least one year of follow-up prior to program enrollment
were included, serving as their own controls. Pre-post comparisons of incidence rates of
healthcare episodes were performed, covering the year before and the year after enrollment.
Follow-up ended at the date of data extraction (23 January 2025) or patient death. However,
at the time they were enrolled in the study, not all of them had yet completed the full
one-year follow-up period.

2.3. Events of Interest and Statistical Analysis

The events of interest were emergency department visits, unplanned hospital ad-
missions, and outpatient consultations. Avoidable outpatient consultations were defined
as those substitutable by comprehensive Internal Medicine care, while consultations in
specialties such as Oncology, Surgery, and Psychiatry were considered non-avoidable.

A multiple-event survival analysis was conducted using the counting process method,
accounting for the timing (days from inclusion date or enrollment in MCP) and frequency of
episodes. Cases were defined as censored when the patient did not complete the one-year
follow-up period after enrollment in the program or died during that period. Hazard ratios
(HRs) with 95% confidence intervals (Cls) were estimated with robust standard errors
clustered by patient. Kaplan-Meier curves were plotted considering each event as unique.

Event counts were also compared using incidence rate ratios (IRRs) and 95% CI,
estimated through Poisson and negative binomial regression, with the latter providing
the best fit according to log-likelihood and Akaike Information Criterion (AIC). A bar
chart summarized total episodes pre- and post-enrollment, including only patients with
at least one year of post-program follow-up. Statistical analysis was performed with the
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Stata software package version 18 (StataCorp. 2023. Stata Statistical Software: Release 18.
College Station, TX, USA: StataCorp LLC).

3. Results

A total of 200 patients aged 65 years and older with complex multimorbidity were
included. They were older adults (mean age 82.5 years) with moderate functional depen-
dence and at risk of malnutrition. A high proportion had moderate to severe dementia,
reflecting their status as patients with complex multimorbidity. Baseline clinical, functional,
nutritional, and cognitive characteristics of the patients are summarized in Table 1.

Table 1. Baseline clinical, functional, nutritional and cognitive characteristics of the patients.

Variable Result
Age, mean (SD) 82.5(7.3)
Female gender, % 50
Barthel index, mean (SD) 78.6 (21.6)
Lawton scale, mean (SD) 4.0 (2.5)
Dawnton scale, mean (SD) 2.6 (1.1)
Chronic Pain, % 24.5
MNA SF index, mean (SD) 10.2 (2.4)
Cognitive status (Pfeiffer scale)
No cognitive impairment, % 71.9
Mild cognitive impairment, % 15.6
Severe cognitive impairment, % 12.5

The Barthel Index measures basic activities of daily living. The Lawton Scale assesses instrumental activities
of daily living. The Downton Scale evaluates the risk of falls. The Mini Nutritional Assessment-Short Form
(MNA-SF) assesses nutritional status. The Pfeiffer Scale evaluates cognitive function, categorized as no cognitive
impairment, mild, moderate and severe cognitive impairment. Chronic pain was self-reported by the patients.

The absolute number of events was analyzed in 103 patients who had completed one
year of follow-up after their inclusion in the program. The number of emergency visits,
conventional hospitalizations, hospital-at-home admissions, and avoidable outpatient
consultations was lower in the year following program enrollment compared with the year
prior (Figure 1).

186

151
150

126
2 125 119

97 Before

87 B Atter

Annual number of episodes
o
~ o
[$,] o
1 1
=

35
25

N .
0

ED SH HAH SH + HAH uc

Figure 1. Number of healthcare episodes before and after inclusion in Multimorbidity Care Program.
ED: Emergency Department Visits; SH: Standard Hospitalization; HAH: Hospital-at-home care; UC:
Unnecessary Medical Consultations.

These findings were further confirmed in pre—post comparisons of incidence rates:
The risk of emergency visits decreased (HR 0.74, 95% CI 0.60-0.92, p = 0.006), conventional
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hospitalizations were reduced (HR 0.54, 95% CI 0.44-0.68, p = 0.001), and hospital-at-home
admissions did not change significantly (HR 0.87, 95% CI 0.54-1.38, p = 0.55). The combined
outcome of conventional plus hospital-at-home admissions decreased (HR 0.60, 95% CI
0.47-0.75, p = 0.001). The risk of hospital outpatient visits also decreased significantly
(HR 0.66, 95% CI 0.51-0.86, p = 0.005) (Table 2).

Table 2. Hazard ratios for healthcare outcomes comparing the Multimorbidity Care Program versus

Standard Care.
Outcomes HR (95% CI), Multimorbidity
Care Program/Standard Care p
Standard hospitalization 0.54 (0.44-0.68) <0.001
Hospital-at-home care 0.87 (0.54-1.38) 0.545
SH + HAH 0.60 (0.47-0.75) <0.001
Emergency department visits 0.74 (0.60-0.92) 0.006
Avoidable outpatient consultations 0.66 (0.51-0.86) 0.002

SH: Standard hospitalization. HAH: Hospital-at-home care. HR: Hazard ratio. CI: Confidence interval.

Kaplan-Meier curves for each type of event are shown in Figure 2, illustrating the
differences in incidence rates before and after program enrollment.
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Figure 2. Kaplan-Meier curves of healthcare outcomes incidence after inclusion in the Multimorbidity
Care Program. SC: Standard Care; MCP: Multimorbidity Care Program.

Incidence rate ratios (IRRs) comparing post- versus pre-enrollment periods confirmed
these findings. The most pronounced effect was observed for conventional hospitalizations,
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with a 49% reduction in incidence rate (IRR 0.51, 95% CI 0.41-0.64). Statistically signifi-
cant reductions were also observed for the combined conventional plus hospital-at-home
hospitalizations and for emergency visits. Results are summarized in Table 3.

Table 3. Incidence rate ratios for healthcare outcomes comparing the Multimorbidity Care Program
versus Standard Care.

Outcomes Incidence Rate Ratios
Standard hospitalization (SH) 0.51 (0.41-0.64)
Hospital-at-home care (HAH) 0.84 (0.51-1.36)
SH + HAH 0.58 (0.46-0.74)
Emergency department visits 0.77 (0.62-0.95)
Avoidable outpatient consultations 0.81 (0.64-1.03)

SH: Standard hospitalization. HAH: Hospital-at-home care.

4. Discussion

In this study of patients over 65 years with complex multimorbidity, enrollment in a
structured interdisciplinary program was associated with a significant reduction in the risk
of emergency visits, conventional hospitalizations, and avoidable outpatient consultations.
Pre-post comparisons showed that the risk of emergency visits decreased by 26% (HR
0.74, 95% CI 0.60-0.92), conventional hospitalizations by 46% (HR 0.54, 95% CI 0.44-0.68),
and the combined measure of conventional plus hospital-at-home hospitalizations by 40%
(HR 0.60, 95% CI 0.47-0.75). In other words, the overall decrease in the risk of hospitaliza-
tions was due to a reduction in conventional admissions, with no statistically significant
decrease in hospital-at-home admissions (HR 0.87, 95% CI 0.54-1.38, p = 0.55). This find-
ing suggests that the program may facilitate a shift from conventional hospitalization to
hospital-at-home care, reflecting its potential to modify the mode of patient management
and optimize resource use. The risk of hospital outpatient visits also decreased (HR 0.66,
95% CI 0.51-0.86). These findings support the effectiveness of coordinated patient-centered
interventions in reducing healthcare utilization among high-risk older adults.

Although the evaluation of programs aimed at patients with multimorbidity is ex-
panding, published results remain heterogeneous and, in many cases, contradictory. This
variability is attributable to multiple factors. First, there is no universal consensus regard-
ing terminology or operational definitions in chronic care, which hampers comparative
analysis of prevalence and outcomes. Moreover, studies exhibit considerable heterogeneity
in both methodological design and the clinical and prognostic characteristics of included
populations. Furthermore, many of the interventions analyzed have not demonstrated
clear effectiveness. In some cases, available information is insufficient to identify which
components of integrated care truly contribute to improved health outcomes. Additionally,
direct comparisons between models or intervention strategies are scarce, limiting the ability
to determine which approaches are more or less effective in this context [15-17].

Consequently, considerable uncertainty remains regarding which model of integrated
care is most effective and how such programs should be optimally implemented. Based
on this premise, our center’s MCP is founded on the establishment of an interdisciplinary
team and the simultaneous implementation of multiple interventions. Unlike multidis-
ciplinary teams—where each professional contributes independently—interdisciplinary
teams complement each other’s expertise and work in a coordinated manner toward
shared goals, promoting truly patient-centered, integrated care. Previous similar experi-
ences, in which a physician, a nurse, and a social worker conducted follow-up through
telephone contact or home visits every six weeks for two years, reported a 2% reduction in
hospital readmissions [18].
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Within our MCP, a key intervention is the comprehensive geriatric assessment, de-
signed to systematically identify medical, psychological, social, and functional needs, and
to develop an integrated, personalized care plan based on these findings. The compre-
hensive geriatric assessment has been proposed as a key tool for the holistic management
of complex patients, enabling the identification of high-risk individuals who may benefit
from more efficient integrated programs [19]. Strong evidence indicates that the compre-
hensive geriatric assessment reduces mortality and disability in hospitalized older adults
with acute illnesses [20]. In outpatient older patients with multimorbidity, results are
less consistent, although some studies suggest it delays frailty progression and reduces
hospitalizations [20,21], while others show limited or inconclusive evidence [22].

Another component of the MCP is structured education for patients and caregivers,
delivered by the nurse. Evidence indicates that structured education programs for chronic
disease self-management improve several health outcomes, including reductions in fatigue,
general malaise, dyspnea, pain, and depressive symptoms, as well as increased medica-
tion adherence when interventions focus on self-management. A key aspect is enabling
patients and caregivers to recognize early warning signs of disease exacerbations, which
is associated with reduced emergency visits and hospital admissions [23,24]. Random-
ized controlled trials have demonstrated the effectiveness of nurse-led interventions in
improving self-management among older adults with multimorbidity [5,25].

The systematic medication review is another core intervention, encompassing rec-
onciliation at hospital discharge and person-centered deprescribing during scheduled
consultations. Medication discrepancies during care transitions are common and asso-
ciated with adverse events, including readmissions. Reconciliation—through compiling
comprehensive medication lists, verifying doses, and documenting changes—aims to pre-
vent medication errors. Evidence regarding its impact is mixed: some reviews show no
significant reduction in emergency visits or readmissions [26], while others report positive
effects [27-29]. Person-centered deprescribing is another strategy to address problematic
polypharmacy, though results vary; some meta-analyses report statistically significant
reductions in hospital readmissions [30], while others show no clinically meaningful im-
provement [31]. These findings suggest that benefits depend on context, intervention
intensity, and interdisciplinary team integration. It is important to note that many of
the studies with positive outcomes included in the meta-analysis reporting reduced read-
missions [30] incorporated telephone follow-up or home visits during the first 30 days,
patient counseling, or both. This approach, also implemented in our program, may have
contributed to the positive effects observed in our MCP.

Although evidence for the individual effect of each MCP intervention is limited,
measures were selected based on feasibility within the interdisciplinary team framework.
Positive outcomes are largely attributed to appropriate patient selection: individuals with
multimorbidity and higher risk of emergency visits or readmissions, identified through
comprehensive assessment. The holistic perspective of the internist facilitates addressing
additional dimensions that affect patient prognosis, such as functional status, sarcopenia,
frailty, fall risk, malnutrition, and cognitive or social issues. Furthermore, having the
internist responsible for the patient and care process reduces low-value specialty consulta-
tions. Finally, proactive nursing calls and patient accessibility to the team enable structured
education, strengthen the nurse—patient relationship, and promote early detection of de-
compensations, thereby preventing unnecessary emergency visits or hospital admissions.

This study has several limitations. First, although the pre-post design allows each
patient to serve as their own control, it does not fully eliminate potential confounding.
External factors—such as changes in healthcare organization, resource availability, or
secular trends—may have influenced the observed outcomes. Second, the study was
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conducted in a single center with a relatively small sample size, which may limit the
generalizability of the findings. Third, not all patients completed a full year of follow-up,
which could introduce attrition bias. Fourth, the observational design does not allow us to
determine which specific components of the program contributed most to the observed
effects; it is possible that the benefit derives from the combined and synergistic action of
the interventions rather than any single measure. Fifth, mortality data were not analyzed,
and no formal cost-effectiveness evaluation was performed, which would be essential
to assess the sustainability and scalability of the program. Finally, the findings need
replication in larger, multicenter studies with longer follow-up to confirm their robustness
and external validity.

5. Conclusions

A care model for patients over 65 years with multimorbidity, based on an interdisci-
plinary team including a physician, nurse, and social worker, and incorporating a compre-
hensive multidimensional assessment, structured health education, proactive follow-up,
early management of decompensation in the day hospital, and systematic medication
review, reduces the risk of emergency visits, hospitalizations, and avoidable outpatient
consultations. These findings highlight the potential of structured interdisciplinary pro-
grams to improve health outcomes and optimize healthcare resource use in older patients
with complex needs. Future multicenter randomized trials and economic evaluations are
warranted to confirm scalability and sustainability.
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