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Abstract

The continuously rising prevalence of comorbidities poses a formidable challenge
to population health management. The World Health Organization recommends
the development of integrated healthcare models to address the pressures asso-
ciated with health management in comorbid patient populations. This study
constructs an integrated management model for geriatric comorbidity within
medical consortiums based on PDSA theory, aiming to continuously enhance
management capabilities and effectiveness through iterative cycles of “Plan-Do-
Study-Act” . This model comprises four key components: management team,
management process, management tools, and management effectiveness. Build-
ing upon prior intervention research, the model integrates patient-centered care,
multidisciplinary team approaches, and patient self-management interventions,
and establishes a decision support platform leveraging big data technology to
achieve life-course health management for patients with comorbidities.
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ganization (WHO) recommends developing integrated medical care models to
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address the pressures of health management for patients with comorbidities.
This paper constructs an integrated management model for geriatric comor-
bidities under medical associations based on PDSA theory, aiming to contin-
uously improve management capabilities and effectiveness through the cycli-
cal process of “Plan-Do-Study-Act.” The model consists of four key elements:
management team, management process, management tools, and management
outcomes. Building upon previous intervention studies, the model integrates
patient-centered care, multidisciplinary teams, and patient self-management,
and establishes a decision support platform powered by big data technology
to achieve whole-life-cycle health management for patients with comorbidities.

Key words: Multimorbidity; Multiple chronic health conditions; Aged; In-
tegrated care model; PDSA; Medical combination; Self-management; Disease
management

Comorbidity (multimorbidity) refers to the concurrent presence of multiple
chronic or long-term conditions, including both physical and mental illnesses [1].
As life expectancy increases and the prevalence of chronic diseases rises, multi-
morbidity is becoming the norm, particularly among older adults [2]. Numerous
studies have described the epidemiological status of geriatric comorbidity, and
although results vary due to differences in populations and assessment methods,
the global prevalence of geriatric comorbidity continues to rise [3]. A Chinese
multicenter clinical report on geriatric diseases indicates that the prevalence of
comorbidity among older adults in China is as high as 97.5% [4]. It is estimated
that by 2050, over 2 billion people worldwide will be aged 60 or older, accounting
for 21.1% of the global population [5]. Based on this trend, nearly one-fifth of
the world’ s population will be in a state of comorbidity. Geriatric comorbidity
patients have complex underlying health conditions that require greater medical
resources and health cost investments, and their treatment risks and probabil-
ity of adverse outcomes are significantly higher than other patients, creating
a heavy disease burden for society, families, and individuals [6] while posing
severe challenges to population health management.

Health management for geriatric comorbidity patients has primarily evolved
from chronic disease management, often adopting disease-oriented healthcare
models [7]. However, due to the complex and variable patterns of comorbid-
ity, interventions targeting single diseases tend to fragment healthcare services
[8]; meanwhile, the combination of multiple treatment methods and mixed in-
tervention goals can easily lead to unintended adverse consequences [9]. To
ensure the integrity and continuity of medical services for geriatric comorbidity
populations, the World Health Organization (WHO) recommends implementing
integrated care models [10], aiming to achieve whole-life-cycle management for
older populations through patient-centered integrated intervention approaches.
Many countries and regions have conducted practices and explorations of in-
tegrated management models for geriatric comorbidity (Table 1 ) [11-16], but
the effectiveness of these interventions remains unclear [17-19], and insufficient
evidence has been provided regarding which intervention measures are associ-
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ated with improved outcomes [20-21]. Thus, although integrated care models
have become a global consensus, authoritative evidence for specific intervention
methods and optimal management processes is still lacking.

Therefore, this paper, by summarizing domestic and international practical ex-
periences, constructs an integrated management model for geriatric comorbidity
suitable for China’ s medical associations and medical communities based on
PDSA theory to meet the complex healthcare needs of geriatric comorbidity
patients.

1 Conceptualization of an Integrated Management Model
for Geriatric Comorbidity Patients

The integrated management model for geriatric comorbidity is a patient-
centered, geriatric-friendly comprehensive health management approach
consisting of four key elements: management team, management process,
management tools, and management outcomes (Figure 1 [Figure 1: see original
paper]). This model positions primary healthcare institutions as healthcare
providers while integrating tripartite resources to jointly establish a Geriatric
Integrated Team (GIT) for decision-making support and social assistance. The
management process includes six steps: comprehensive assessment, population
risk stratification, personalized intervention plans, patient self-management,
continuous follow-up monitoring, and standardized dynamic evaluation, with
each PDSA cycle repeated after each stage. Additionally, the model relies on
clinical electronic information systems to establish a clinical decision support
system guided by both clinical data and expert guidelines, enabling a dual
decision-making model with patient participation under information technology
support. Ultimately, the model achieves three-dimensional improvement effects:
(1) in healthcare accessibility, meeting the complex healthcare needs of geriatric
comorbidity patients through effective interventions; (2) in healthcare quality,
innovatively incorporating PDSA theory to assist the management team in
continuous quality improvement of intervention effects; and (3) in healthcare
efficiency, replacing acute medical services with preventive health management
to achieve optimal allocation of medical resources.

To achieve integrated management of medical resources, China has established
a government-led regional medical system, in which large and medium-sized
hospitals serve as regional medical centers and jointly form medical communi-
ties with primary healthcare institutions within the region. Through diversified
cooperation forms such as resource integration, sharing of advanced medical fa-
cilities, mutual recognition of examination items, and expert business guidance,
they provide safe, effective, tiered, and continuous medical services for regional
populations [22], creating conditions for integrated management of geriatric co-
morbidity patients.

The PDSA cycle is a quality improvement method proposed by Deming in 1993
[23], which achieves continuous improvement through four steps: Plan, Do,
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Study, and Act, commonly applied in medical quality management (see Ap-
pendix 1; scan the QR code on the article’ s first page for appendix content)
[24]. Disease management for geriatric comorbidity patients is influenced by
multiple factors and presents dynamic changes, making the PDSA theory suit-
able for the management cycle of geriatric comorbidity as it enables continuous
improvement.

Based on the core concept of population management [35], the management pro-
cess begins with identifying the comorbidity population, followed by assessment,
classification, intervention, and follow-up, with phased analysis and evaluation
leading to plan adjustments before entering the next cycle (Figure 3). The
model emphasizes achieving continuous quality improvement through the Plan-
Do-Study-Act cycle. Therefore, analysis and evaluation at each stage are critical
decision points, with regular summary and feedback based on plan implementa-
tion to adjust plans in real-time, promoting stable or improved patient health
status and avoiding the shortcomings of previous short-term interventions where
effects were difficult to sustain [36].

2.1 Plan

This phase includes three steps: comprehensive assessment, population risk
stratification, and personalized intervention planning.

2.1.1 Comprehensive Assessment Assessment is the cornerstone of pop-
ulation health management; without accurate and comprehensive assessment,
subsequent intervention planning cannot be supported. This research team
draws on the Comprehensive Geriatric Assessment (CGA) method to compre-
hensively evaluate patients’ disease conditions, physical function, mental health,
and social status [37]. First, case managers establish health records for co-
morbidity patients willing to participate in management and synchronize basic
health information through the interconnected information system within the
medical association [38]. Due to the complex and variable nature of comorbid-
ity patients involving multiple disciplines, longer consultation times and greater
physician workload are required compared to single-disease patients, making
screening forms and medical charts necessary for non-verbal communication.
This research team utilizes rapid assessment software or various self-assessment
questionnaires to help the management team quickly understand patients’ com-
prehensive status, obtaining complete CGA results. Finally, case managers
organize face-to-face interviews between patients, family members, and general
practitioners to understand patients’ urgent needs and intervention goals. This
step is crucial, as the biggest failure point in previous interventions was the lack
of patient participation in management [40]. When comorbidity patients face
multiple parallel choices for primary intervention goals, respecting patients’ per-
sonalized needs and preferences directly relates to their initiative and completion
of self-management [41-42].
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2.1.2 Population Risk Stratification Given China’ s large comorbidity
population base and scarce high-quality medical resources, one-on-one individ-
ual intervention at primary healthcare institutions is clearly not feasible. There-
fore, community-based precision management according to comorbidity risk and
complexity is essential. Current classification research for comorbidity patients
focuses on comorbidity patterns, primarily using disease counting and cluster
analysis [43]. However, distinguishing patients based solely on disease types
is insufficient; disease complexity, severity, complications, and interactions be-
tween diseases are also important considerations. Thus, geriatric comorbidity
populations are complex with weak similarities, making effective classification
through single criteria difficult. This research team draws on GREMBOWSKI
et al.’s [44] method of classifying patients by needs, defining complexity based on
the misalignment between patient needs and services, forming a classification
method that starts from patient needs and combines need prioritization. In
specific classification, patients are first divided into six major categories based
on primary needs: medication intervention, nutritional intervention, exercise
rehabilitation intervention, complication intervention, risk factor intervention,
and psychosocial intervention [45]. Patients requiring single intervention are
defined as medium-low risk, while those requiring multiple interventions are
high-risk patients. Medium-low risk patients are then incorporated into the de-
cision support system for further verification and intervention mode allocation;
high-risk patients should be assigned dedicated case managers for one-on-one
full-process customized management. Studies show that repeated hospitaliza-
tions and high-risk comorbidity patients account for over one-quarter of chronic
disease population medical expenses [46], and health management for these pa-
tients can significantly reduce medical costs [47]. Thus, although managing
high-risk comorbidity groups consumes substantial medical resources, it remains
cost-effective.

2.1.3 Personalized Intervention Plans Different risk-level patients deter-
mine intervention plans through different methods. Medium-low risk patients
receive preliminary intervention plans directly from the decision support sys-
tem, while high-risk patients, involving multiple parallel intervention strategies,
require case managers to organize GIT team discussions to develop specific
plans. Based on numerous chronic disease management guidelines, this research
team found that intervention methods and management priorities differ sig-
nificantly among physical chronic diseases, mental disorders, and geriatric syn-
dromes. Therefore, four intervention types are classified by disease combination
patterns [48]. Notably, most chronic diseases share similar health management
strategies, so health determinant interventions, including disease health educa-
tion and health behavior interventions, are implemented for each intervention
type but are not elaborated in specific classifications.

1. Single physical chronic disease + mental/psychological disor-
der: One-third to one-half of chronic disease patients experience anxi-
ety and depression symptoms, which exacerbate disease complexity [50];
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mental/psychological disorders also reduce patient self-efficacy, leading to
poorer self-management outcomes [51]. For patients with single physi-
cal disease combined with mental/psychological disorders, the primary
task is introducing psychological intervention by mental health profes-
sionals while strengthening family connections and social support. After
mental/psychological conditions improve, patients may be reclassified into
other groups.

2. Single physical chronic disease + geriatric syndrome: This type in-
volves numerous physical disease categories and geriatric syndrome types,
so specific interventions focus on the main problem, emphasizing func-
tional limitation patients based on population comorbidity characteristics.
Two situations exist for functional limitations: those caused by physical
diseases (e.g., stroke, fracture, postoperative rehabilitation) require reha-
bilitation training with professional physical therapists; those due to age-
related functional decline should receive home-based medical bed services
with regular home visits. For other comorbidity patients without self-
care barriers (e.g., common chronic diseases of cardiovascular, respiratory,
urinary, and digestive systems), a self-management-based disease man-
agement model should be uniformly developed, providing disease-related
knowledge and self-management support. For geriatric syndromes, risk
factor management should be integrated into daily health education, min-
imizing medication burden.

3. Low-to-medium-risk multiple physical chronic diseases: Manag-
ing multiple chronic physical diseases should focus on polypharmacy and
adverse drug reactions, with pharmacists reviewing patient prescriptions
[52] and assessing medication rationality and compliance to provide guid-
ance. Since low-to-medium-risk patients’ chronic diseases have early-stage,
complication-free, and controllable characteristics, disease interventions
should emphasize risk factor management.

4. High-risk multiple physical chronic diseases: For this type, medica-
tion intervention is also the primary task. However, due to significantly
higher disease severity and functional impairment than low-to-medium-
risk patients, management focuses on disease intervention and complica-
tion management [53]. These patients receive direct coordination by case
managers who organize general practitioner teams to develop personalized
management strategies and plans.

Finally, all drafted plans require face-to-face communication with patients and
family members for adjustments based on objective conditions and personal
circumstances, ultimately establishing clear timelines, intervention goals, man-
agement plans, and manuals [54]. Notably, since intervention plans must be re-
evaluated after each PDSA cycle, patients may be reclassified into other groups
when their disease combination patterns change.
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2.2 Do

The second phase involves detailed implementation of management plans, with
patient self-management as the main body, requiring continuous management
monitoring by the minimum management team and multi-dimensional assis-
tance from the external support team. In chronic disease treatment, patients are
the primary responsible parties for their own health; disease control and stability
depend on patient self-management and behavioral improvement [55]. Research
confirms that self-management is the most effective management improvement
model [2,54,56-58], with self-efficacy improvement being the key to successful
self-management [59]. Self-efficacy refers to an individual’s subjective assessment
of their ability to complete a task. The “Knowledge-Attitude-Practice” model
proposes that improving patient self-efficacy requires corresponding knowledge,
attitudes, and external support [60]. Thus, self-management for comorbidity pa-
tients must first establish positive and correct attitudes; for example, many de-
pressed patients consider comorbidity a normal part of aging and are unwilling to
take positive action [61], making correct cognition of comorbidity management
the primary task for promoting health behavior change. Additionally, the GIT
team should cultivate patient self-management capacity. Case managers guide
patients to participate in disease knowledge lectures, health behavior education,
and regular monitoring guidance; simultaneously, a patient self-management
platform is developed, allowing patients to access various health management
knowledge online [62] and maintain interaction with general practitioners for
medical consultation services [63]. Finally, capacity improvement and attitude
change alone cannot sustain healthy behaviors, requiring continuous support
through learning communities, social volunteers, family participation, and peer
collaboration based on available patient resources [49,64-65].

2.3 Study

The third phase involves analysis and review of plan implementation, with anal-
ysis based on continuous follow-up monitoring of patient health. During patient
self-management, primary healthcare institutions continuously monitor various
indicators through wearable devices, home-based medical beds, interoperable
examination systems, and electronic medical records. Case managers organize
multiple forms of follow-up evaluation, divided into short-term monitoring and
long-term assessment. Short-term monitoring observes patient subjective feel-
ings and plan implementation through regular submission of short-term inter-
vention self-assessment questionnaires via the self-management platform [66].
Questionnaire content includes: (1) baseline comparisons before and after inter-
vention (disease assessment questionnaires, patient self-efficacy, disease-related
knowledge, mental health scores, medication adherence scores, self-care ability
scores, etc.); (2) participation experience and willingness assessment of inter-
vention models; and (3) patient self-management assessment (intervention goal
achievement rate, self-efficacy, self-management assessment questionnaires, etc.).
Weekly or monthly identification and analysis of data fluctuations and abnor-
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mal results are conducted, followed by general practitioner team meetings. For
long-term assessment, case managers collect health outcomes, process outcomes
(community and primary care and hospital service utilization), and cost out-
comes at the end of each intervention cycle to evaluate intervention effective-
ness and adjust subsequent intervention plans. Additionally, patients receiving
care at other medical institutions during management should alert primary care
physicians for joint assessment, with treatment information synchronized and
updated on the management platform [63].

Regarding intervention effectiveness evaluation, the model expects to achieve im-
provements in three dimensions: quality, efficiency, and accessibility. Whether
these expected effects are achieved requires rigorous and comprehensive eval-
uation. Since complex intervention measures are adopted, single-dimension,
fixed-period assessments are insufficient to fully reflect management effects and
potential problems. Therefore, following BERWICK et al.” s [67] three ma-
jor goals for healthcare system transformation—healthcare quality improvement,
health outcome improvement, and healthcare cost reduction—the model’ s effec-
tiveness is evaluated through both short-term and long-term continuous assess-
ment. Notably, cost-benefit analysis requires special attention, as long-term
implementation of a comorbidity intervention model must be financially sus-
tainable; focusing solely on quality may lead to financial unsustainability.

2.4 Action

The fourth phase involves standardization and dynamic adjustment of plans
based on evaluation results and continuous monitoring. Quantitative and qual-
itative assessment results from the previous phase are used to improve and
refine intervention methods [68]. Data indicators from the information plat-
form provide the basis for developing standardized management pathways for
comorbidity populations, while public health expert teams distill evidence from
basic research to guide standardized management in the next cycle. Addition-
ally, feedback from patients and communities helps understand non-medical
providers’ views and experiences of the intervention model, providing improve-
ment directions for building a patient-centered, geriatric-friendly population
health management model. Both quantitative clinical data and qualitative pa-
tient evaluations serve as evidence to guide the improvement of intervention
plans in the next cycle, ultimately achieving continuous improvement through
this cyclical process.

3 Reflections and Discussion

This study details an integrated management model for geriatric comorbidity un-
der medical associations constructed based on PDSA theory, summarizing pre-
vious intervention research experiences to form a complex intervention model
integrating patient-centered care, multidisciplinary collaboration, patient self-
management, and systematic platform reconstruction, expanding comorbidity
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management to the entire population and whole life cycle, forming a truly
context-appropriate comorbidity intervention model.

3.1.1 Team Integration

The GIT team is not limited to internal medical association members but rep-
resents a tripartite resource integration management team focusing on primary
healthcare institutions, supported by higher-level hospitals, and radiating to the
entire society. First, case managers serve as the communication hub for GIT
team coordination, acting as patients’ direct contact persons who identify and
analyze patient conditions to determine intervention teams and types, directly
deciding resource allocation. Second, the minimum management team in the
“14+14+N” format serves as an independent decision-making unit, autonomously
deciding whether to integrate other professional teams. Finally, the general
practice management team and specialist clinical team have complementary ser-
vice positioning; the general practice team independently triages patients and
determines when specialist assistance is needed, while the specialist team is re-
sponsible for training general practice medical staff. This forms a good two-way
communication mechanism, aligning incentives within the medical association
and achieving effective referral and two-way referral.

3.1.2 Data Integration

The two pillars of decision-making evaluation are evidence guidance and data-
driven support, with data-driven support being fundamental for model cyclical
operation and continuous improvement. Data information runs through pa-
tients’ entire life cycles, serving both patient and medical ends, covering personal
health records, electronic medical records, community health education partic-
ipation, and various evaluation information. Without big data collection and
presentation, the system cannot achieve deep learning and intelligent decision-
making. Therefore, substantial upfront investment is required to build a comor-
bidity management information system, including multi-platform interoperabil-
ity, ensuring online delivery of comprehensive patient services, and developing
intelligent decision-making algorithms.

3.1.3 Intervention Integration

The geriatric comorbidity integrated management model aims to form a patient-
centered, population-based complex intervention model. First, patient and fam-
ily member participation is emphasized during intervention planning and man-
agement goal setting, integrating patients’ personalized needs and preferences
into intervention measures. Second, based on population needs classification
and risk stratification, four complex intervention types are defined, with high-
risk patients receiving individual case management and need-oriented person-
alized self-management plans. Simultaneously, disease health education and
lifestyle interventions for all chronic disease groups are implemented, achieving
a “prevention-treatment-rehabilitation” trinity of chronic disease management
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covering risk factor management, complication control, and other intervention
types.

3.2 PDSA Enables Continuous Improvement of Management Models

In recent years, the increasing number of comorbidity patients has created a
significant gap between community healthcare supply and population health
service demand, urgently requiring standardized comorbidity management mod-
els to guide primary healthcare institutions in organizing relevant personnel for
population health management. However, past practical experiences from vari-
ous countries and regions show that conceptual management models are difficult
to concretely implement, while detailed intervention plans are often influenced
by economic, cultural, and medical level factors, resulting in non-generalizable
intervention effects that are difficult to replicate on a large scale. Based on
this, this research team provides personalized care for patients through PDSA
cycles, with timely feedback and adjustment at each stage to transform accord-
ing to expected goals. The four stages of PDSA are interlinked and cyclical,
promoting continuous quality improvement and standardization of comorbidity
management under data-driven support [69]. Such a comorbidity management
model with strong self-adjustment capabilities can be applied to any scenario
and situation, eventually becoming suitable for any population through contin-
uous adjustment and improvement.

3.3 Evidence- and Data-Based Decision Support Systems

Research shows that establishing an information system platform can not only
expand service scope but also promote multi-team collaboration around complex
health problems [70]. Therefore, a whole-life-cycle health management platform
supported by big data technology is needed to establish health management
profiles for elderly comorbidity populations by aggregating individual patient
micro-data, fully utilizing information technology to assist medical decision-
making. The system is divided into a user end providing comprehensive pa-
tient services and a medical end supporting GIT team decision-making. On
the medical end, this research team has built a dual decision support system
guided by evidence and driven by data, using continuous deep learning through
neural networks to continuously optimize patient decision pathways [71]. Specif-
ically, the system uses various expert guidelines or disease clinical pathways as
algorithmic foundations, utilizing big data integration from the patient comor-
bidity management platform to establish intelligent decision trees, achieving
standardized algorithm-driven treatment. On the user end, the health man-
agement platform provides comprehensive services for patients. First, as a data
input port, it continuously monitors patient health data through multiple means
while receiving feedback, providing online assessment and consultation services.
Second, the platform has an extensive resource library, providing high-quality
health consultation and lifestyle information by linking to knowledge lectures
of interest to older adults. Finally, the system can also assist and guide pa-
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tient self-management through health risk questionnaires, daily task check-ins,
regular follow-up reminders, and real-time experience feedback to implement
comorbidity intervention plans [72]. In summary, the information platform,
mediated by big data technology, establishes a bridge for communication be-
tween patients and medical providers, various medical institutions, achieving
patient-centered, integrated medical resource population-wide, whole-life-cycle
comorbidity management.

Finally, the success of intervention models requires not only scientifically rigor-
ous team structure and management processes but also support from environ-
ment, policy, medical insurance, culture, training, and social capital investment.
When implementing intervention models in practice, a series of supporting mea-
sures must be ensured to truly activate the PDSA system.

This paper proposes a geriatric comorbidity management model based on the
PDSA model, providing highly generalized plans and principle guidance for in-
tervention management of patients with chronic comorbidities. However, in spe-
cific patient intervention management, measures and classifications need further
refinement to truly achieve patient-centered personalized management. Cur-
rently, the project remains in the intervention implementation stage; testing
and refining this model in practice will be conducted, with results compared
against this model after project completion to explore its application effects
under China’ s national conditions.
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