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Abstract

Background: The burden of multimorbidity is increasing globally, which complicates the use of guidelines in clinical practice
and health care: practitioners may need to increasingly refer to multiple guidelines with potentially conflicting recommendations.

Objective: We aim to develop a guideline-based decision support framework for the management of patients with multimorbidity
to help clinicians efficiently evaluate, select, and adapt recommendations focusing on the different comorbidities and aspects of
multimorbidity.

Methods: We will conduct the project using the following steps: (1) needs assessment (searching published literature and
documents on guideline use in multimorbidity care through the study initiators, and assessing the necessity of developing a
comprehensive decision-making framework focusing on multimorbidity in a broad sense), (2) establishing international working
groups (a coordination team, an evidence support group, and a consensus group) by leveraging existing participants’ networks
and inviting experts with relevant academic publications or activities, (3) conducting literature reviews of multimorbidity guidelines
and original qualitative research involving interest-holders in multimorbidity care and/or guideline development to formulate an
initial draft framework, (4) a consensus process including an expert survey and a consensus meeting, (5) formulating and releasing
the final framework, and (6) testing the framework (collecting feedback through educating health professionals in different settings
and applying the framework in practice to evaluate and improve it). We plan to complete the project within 3 years.

Results: The project has started in March 2024 and is due to conclude in June 2026. As of May 2025, we have finished the
literature reviews and qualitative studies and are currently conducting the first round of the expert survey.

Conclusions: This framework will help clinicians from all levels of health care institutions to make decisions in the management
of patients with multimorbidity based on the latest available evidence, and to reduce potential health risks to their patients. One
limitation of this framework is that such a broad framework may not fully fit all disease combinations or realistic situations. To
reduce the degree of inapplicability, after completion of the framework, we will continue to monitor its use with regular updates
as needed.
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Introduction

An increasing number of people, especially older adults, are
experiencing multimorbidity, a situation where the patient has
multiple (chronic) conditions at the same time [1]. As a result,
multimorbidity is becoming a defining challenge for health
systems [2]. Interactions among drugs, interventions, and
diseases can impair the patients’ quality of life and physical
functioning [3,4], while health care providers also face
challenges in managing the increasingly complex health
situations of patients with multimorbidity [5].

Health care providers should generally refer to clinical practice
guidelines or guideline-like documents such as expert consensus
statements to ensure that their decisions are based on the latest
evidence [6]. In multimorbidity practice, the choice of
recommendations becomes, however, challenging. Due to the
complex health situation of the patients, health providers may
need to consult a large number of guidelines, including
traditional clinical practice guidelines focusing on the target
conditions and guidelines related to multimorbidity in a broader
sense. Multimorbidity guidelines can further be divided into
health-centered guidelines that address the condition and
management of patients with multimorbidity in general, and
disease-centered guidelines that address specific diseases and
their combinations. Only few health-centered multimorbidity
guidelines have so far been published: a systematic search
conducted in 2018 identified only 8 [7]. Recommendations in
the identified guidelines covered a broad spectrum of aspects
of clinical and self-management, beyond the realms of traditional
disease-centered guidelines [7]. Such guidelines are usually
developed based on the concept of patient-centered care;
however, they still face many challenges in implementation [8].
Although the use of multiple single-disease guidelines may
seem to be a feasible approach, this approach does not consider
the interactions or special conditions related to the coexistence
of multiple diseases and may further lead to potentially
hazardous side effects, overtreatment, and high costs [9].
Therefore, in the care of patients with multimorbidity, it is
crucial to consider carefully which guideline recommendations

are chosen and how they are applied to support clinical
decision-making.

To our knowledge, no uniform standards exist yet for the use
of guidelines for multimorbidity-related decision-making in
clinical practice. Our project therefore aims to develop a
framework to clarify the process of guideline-based
multimorbidity decision-making. This framework can help
clinicians evaluate, choose, and adapt recommendations from
guidelines focusing on the different comorbidities and aspects
of multimorbidity efficiently.

Methods

Overview
The framework we plan to develop in this project will be formed
as a tree or graph. The target users include clinicians and other
health care professionals at all levels of the health care system.
The user will first answer questions related to the setting, patient,
target condition or problems, and possibly other details
depending on the final framework, which will lead to various
steps to detailed instructions on how to select the
recommendations from different guidelines considering also
the potential interactions. We will conduct the project using
methods similar to the development of reporting checklists.
David Moher and colleagues from the EQUATOR (Enhancing
the Quality and Transparency of Health Research) network [10]
have published guidance for developing health research
reporting guidelines [11]. The guidance divides the development
process into initial steps, premeeting activities, face-to-face
consensus meetings, postmeeting activities, and postpublication
activities. The entire development can be summarized as a series
of background studies and a consensus process. Based on this
guidance, we plan to conduct our project with the following
steps: (1) needs assessment, (2) establishing working groups,
(3) formulating an initial draft framework, (4) consensus process
including expert survey and consensus meeting, (5) formulating
and releasing the final framework, and (6) testing the framework.
The steps of the development process are illustrated in Figure
1.
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Figure 1. The detailed development process.

Needs Assessment
To identify the need for this new framework, we searched the
published literature and documents on improving the use of
guidelines in multimorbidity practice. We searched PubMed
from its inception until March 2024 using terms
“Multimorbidity,” “Guideline,” “Framework,” “decision
support,” and their derivatives. A supplementary search in
Google was also performed. We found a limited number of

decision-making frameworks for multimorbidity [9,12-16], but
we have various reasons to believe they are not sufficient to
comprehensively guide the care of patients with multimorbidity.
First, the aim of all frameworks we identified was to solve
problems arising from the use of multiple single-disease
guidelines, while multimorbidity guidelines (both disease- and
health-centered) were usually ignored. Second, most frameworks
were published at least 5 years ago without being updated
thereafter. Third, many of the frameworks focused on the
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management of comorbidities rather than multimorbidity in
general. Although these concepts are closely related, their
perspectives are different. The concept of comorbidity includes
the idea of focusing on a primary target disease and its
interactions with other conditions, whereas multimorbidity refers
to the patient’s health condition as a whole [17]. Finally, many
frameworks were restricted to specific diseases or their
combinations, such as type 2 diabetes and hypertension, and
their scope of application is thus very narrow. Therefore, based
on the current literature, there is a clear need for a
comprehensive decision-making framework that focuses on
multimorbidity in the broad sense.

Establishing Working Groups
Three working groups will be established for this project: the
coordination team, the evidence support group, and the
consensus group.

The coordination team will consist of the 3 members who
initiated the study (ZW, YC, and JE). They will lead and
coordinate all steps of the project and ensure its timely
completion. The coordination team is responsible for forming
the initial draft framework with the help of the evidence support
group, responding to the suggestions and opinions of experts
during the consensus process, revising the framework, and
collecting feedback through testing process of the framework.
In addition, they will support the consensus group and seek
advice from external parties when necessary throughout the
whole process.

The evidence support group will be composed of 5-6 members
with experience in evidence-based medicine and guideline
methodology. This group will support the coordination team in
forming the initial draft framework by (1) systematically
gathering, summarizing, and/or evaluating the relevant literature
and guidelines and (2) collecting the results of the questionnaire
survey and interviews and performing preliminary analyses of
the results.

The consensus group will be composed of 20-30 experts with
experience in multimorbidity research or practice and/or
guideline development or methodology. Members of the
consensus group will be recruited worldwide through three
pathways: (1) through contact networks of the coordination
team, (2) by contacting authors of key articles relevant to the
topic, and (3) by attending academic conferences related to the
topic and inviting attendees to participate. Individuals who agree
to participate in the consensus group will be asked to
recommend additional members (the snowball method). We
will continue the recruitment until at least 20 experts with
sufficient diversity in terms of fields of expertise, geographical

region, and other characteristics have agreed to participate. The
consensus group will participate in a web-based survey and
consensus meetings, provide their views during the formulation
process, and approve the final version of the framework.

Formulating the Initial Draft Framework
The coordination team will formulate the initial draft framework
in 2 steps.

First, the evidence support group will collect data and ideas
through a series of studies under the supervision of the
coordination team (Table 1): 2 systematic reviews of guidelines,
a questionnaire survey, and semistructured interviews of key
experts. The 2 systematic reviews will focus on health-centered
and disease-centered multimorbidity guidelines, respectively.
The former review aims to include all published guidelines on
how multimorbidity should be taken into consideration in health
care; for the latter, we have selected diabetes, coronary heart
disease, and stroke as an example, and will search all guidelines
that have recommendations on any combination of these
conditions. We will systematically search 6 literature databases
and 9 guideline platforms for both reviews. Official websites
of selected relevant societies and/or associations will also be
searched for systematic reviews of disease-centered
multimorbidity guidelines. Due to the expected low number of
guidelines, the systematic review of health-centered
multimorbidity guidelines will include all guidelines published
until the date of the search. For the systematic review of
disease-centered multimorbidity guidelines, we will include
guidelines published in 2020 or later, which contain
recommendations addressing at least 2 of the target diseases.
Both reviews will collect and qualitatively analyze the
recommendations and assess the methodological and reporting
quality of the guidelines using the AGREE II (Appraisal of
Guidelines for Research and Evaluation II) instrument and
RIGHT (Reporting Items for Practice Guidelines in Health
Systems) checklist, respectively. The protocols of both reviews
with more details have been registered on Open Science
Framework (osf.io/ymk7u and osf.io/b8ecp, respectively).

In the second step, the coordination team will discuss the
findings based on their own experience to reach a consensus on
the format of the framework. We will also refer to the Ariadne
principle when forming the nodes of the framework. The
Ariadne principle categorizes multimorbidity-related
decision-making in primary care into 5 steps [19]. The Ariadne
principle was formed to serve as a basis for multimorbidity
management in primary care but can also give directions for
multimorbidity care in general. A draft version of the framework
will be built after the discussion.
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Table 1. Summary of the studies conducted to collect the pool of key information.

MethodsSource of information (data or participants)Study typeResearch questions

Qualitative content analysisSystematic reviewWhat are the characteristics of current
multimorbidity guidelines?

• Health-centered multimorbidity guide-
lines (eg, guidelines for the care of pa-
tients with multimorbidity regardless of
the diseases)

• Disease-centered multimorbidity guide-
lines (eg, guidelines for the management
of hypertension in combination with
other diseases)

Descriptive analysis, qualitative
analysis (see questionnaire in
Multimedia Appendix 1)

Questionnaire surveyHow are guidelines used in multimor-
bidity-related practice at present?

• Individuals with experience in multimor-
bidity management (particularly front-
line workers)

Thematic analysis [18] (see inter-
view guide in Multimedia Ap-
pendix 2)

Semistructured interviewWhat should we pay attention to when
making multimorbidity decisions?

• Individuals with experience in multimor-
bidity research (experts, especially
guideline developers, and methodolo-
gists)

Consensus Process and Formulation of the Final
Checklist
We will first conduct web-based expert surveys among the
consensus team, following a procedure similar to the Delphi
process. During the first round of the survey, all members of
the consensus group will receive a draft version of the
framework through email. In this draft version, the framework
will be shown as a decision tree or graph with some
supplemental information about the factors that are likely to
influence the choices the users make in each step. Participants
will vote on 2 parts: the factors that influence the choices at
each step and the rationality of the decision-making process
(provided as a list of all steps from the framework). The
participants will anonymously rate each factor/step on a 7-point
Likert scale to indicate their level of agreement with the
importance of the factor/step to be included in the framework
[20]. Free-text boxes will be included in the survey to collect
comments (both on the overall structure and on factors
influencing each step) or propose additional factors/steps. The
scale and definitions of the consensus results are shown in Table
2. The factors/steps that achieve agreement are included in the
final version and removed from subsequent rounds, factors/steps
with disagreement are removed from the framework (subsequent

step will be modified accordingly), and factors/steps rated as
ambivalent will be revised to reflect points raised by the
consensus group and be included in the next round of survey.
In addition, the coordination team may propose some new
factors/steps based on the free-text comments. All members
who participated in the first round are asked to rate the new
factors/steps and factors/steps on which no consensus was
reached. Free-text boxes will again be available for comments.
If there are only few factors/steps that need discussion, we may
consider skipping the second round and proceed directly to the
consensus meeting. After a maximum of 2 rounds of survey,
we will formulate a revised version of the framework, which
will be discussed in the next step (consensus meeting).

We will organize a consensus meeting either on the web, in
person, or in a hybrid format. All members of the coordination
team and consensus group will be invited to attend and discuss
the revised version of the framework. If web-based format is
chosen, multiple meetings can be arranged to keep the number
of attendees to a manageable level to and accommodate
participants from different time zones. The meetings will be
recorded and transcribed. The coordination team will review
all feedback and suggestions given during the meetings and
send the final version of the framework together with responses
to the main suggestions to the consensus group.

Table 2. The 7-point Likert scale and definitions of consensus.

Definitions of conclusions regarding consensusScore and interpretation

“Disagreement”: more than 80% of the participants choose scores of 1 to 3• 1=strongly disagree
• 2=disagree
• 3=somewhat disagree

“Ambivalent”: the conditions for neither “agreement” nor “disagreement” are fulfilled• 4=neither agree nor disagree (neutral)
• 5=somewhat agree

“Agreement”: more than 80% of the participants choose a score of 6 or 7, and there are no major comments
suggesting a revision

• 6=agree
• 7=strongly agree
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Testing
We will evaluate the practical usability of the framework
through 2 steps of testing. Health professionals from different
types of facilities (eg, hospitals, community health centers, or
nursing homes) who commonly manage patients with
multimorbidity and who were not involved in any step of the
development (including the surveys and interviews) will be
invited to take part. In the first step, we will give an introduction
of the framework to the participants and educate them how to
use it. To help participants understand and try to use this
framework to make decisions, we will provide a specific case
(patients with diabetes and those with coronary heart disease)
as an example. The participants will be asked to comment on
the usability and integrity of the framework based on their
experience.

In the second step, the participants will be asked to use this
framework in their daily practice related to multimorbidity
management and provide feedback on the applicability and
feasibility of the framework, barriers, and facilitators to this
process, as well as opportunities that should be explored further
to refine the framework. Feedback from these 2 steps will be
collected through focus group discussions. The discussions will
be recorded and analyzed using the topic analysis method.

We will compare the feedback from both steps and form
suggestions and directions for future improvements to the
framework. The coordination team will continue to meet twice
a year to discuss any feedback from users, recent developments
in multimorbidity research and policies, and the need of updating
the framework or developing extensions for specific situations.
Further details about the testing process are still under discussion
and will be gradually determined in the future.

Patient and Public Involvement
This study will not involve the participation of patients or the
public.

Ethical Considerations
The project has been approved by the Institute of Health Data
Science Ethical Commission, Lanzhou University (reference
HDS-202404-01). The framework will be disseminated through
scientific articles and international conferences. All individuals
who participate in different steps of the project (consensus group
members, survey respondents, interviewees, and professionals
involved in the testing step) will be required to provide informed
consent, either in writing or via other means (such as video
recording). Data from questionnaires and interviews will be
treated anonymously. Participants will not receive any financial
compensation.

Results

The project started in March 2024 and is due to conclude in
June 2026. The proposed schedule is shown in Figure 2.

As of May 2025, we have formed all 3 working groups. The
coordination team consisting of the 3 lead investigators (ZW,
JE, and YC) was formed prior to the project. The evidence
support group comprises 8 members with a background in
evidence-based medicine. The consensus group comprises 20
experts with experience in various disciplines and from different
regions of the world. In addition to the 3 groups, we have
decided to invite 2 experienced clinicians specializing in
multimorbidity management and guidelines as external advisors
to complement the gaps in experience among the coordination
team members. The coordination team and advisors will discuss
the feedback from all steps of the consensus process before
revising the framework.

Figure 2. Timeline for the development of framework.

We have, so far, finished the 2 planned systematic reviews of
guidelines, a questionnaire survey, and semistructured interviews
of key experts. The systematic review of health-centered
multimorbidity guidelines included 19 guidelines and consensus
statements and was published in November 2024 [21]. The
systematic review of disease-centered multimorbidity guidelines
included 82 guidelines and consensus statements with
recommendations on drug therapies on combination of diabetes,

coronary heart disease, and/or stroke (manuscript currently in
preparation). The global survey among medical professionals
with clinical experience has also been completed, with 311 valid
responses (manuscript submitted for publication). Fifteen experts
in multimorbidity research and guideline development with
more than 10 years’ experience in the field were interviewed;
the contents have been analyzed, and a manuscript is under
preparation. The results with the 4 abovementioned studies were

JMIR Res Protoc 2025 | vol. 14 | e63339 | p. 6https://www.researchprotocols.org/2025/1/e63339
(page number not for citation purposes)

Wang et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

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


discussed and used to formulate an initial version of the
framework, which consists of a decision graph with 12 nodes,
explanations for each node, and for 2 nodes, also a set of factors
influencing the decision to be made in the node. The first round
of the consensus survey started on May 14, 2025. All members
of the consensus group received a survey link including the
draft version of the framework and its explanation, with a
request to complete the survey in 2 weeks.

Discussion

The main output of this project will be a framework to support
guideline-based decision-making related to multimorbidity, as
well as an explanatory document. This framework will help
clinicians make well-informed decisions in the management of
patients with multimorbidity and thus reduce potential health
risks to their patients. The framework not only is limited to the
selection of recommendations from disease-specific guidelines
but also considers the use of general multimorbidity guidelines.
The framework will cover all levels of health care from
community facilities and residential homes to referral hospitals,
including tailored instructions for different facility types and
clinical situations. All above advantages make up for the
shortcomings in the applicability and comprehensiveness of
current guideline-based multimorbidity decision frameworks.
The existing decision support frameworks have a very
disease-specific focus and essentially only integrate
recommendations from single disease guidelines [9,12-16].
These may be helpful for some decision-making in clinical
practice, but they largely ignore the patient-centered model of
care that is an essential part of multimorbidity management.
Treating patients with multimorbidity not only consists of
selecting the optimal therapy based on the clinical situation but
also requires considering factors like the patient’s preferences
and values, practical issues related to the social situation and
daily activities, and the quality of life in general [22-24].

Health-centered multimorbidity guidelines focus on these issues,
but these guidelines are usually not addressed by the existing
tools, and clinicians may not be aware of the existence of such
recommendations. In contrast, our framework will cover all
aspects of patient care, including also the challenges related to
multimorbidity itself.

There are several potential limitations to our framework. First,
multimorbidity is a highly complex issue, and management
policies and the availability of applicable guidelines vary across
countries, regions, and health care settings. This diversity makes
it challenging to fit such a broad topic into a simplified decision
tree. As a result, our framework may have limited applicability
in certain contexts. Second, implementing the framework in
clinical decision-making requires specific resources and
expertise. For instance, during the development the framework,
we may assume that all relevant guidelines are readily available.
However, in practice, access to these guidelines may be
restricted due to differences in hospital levels or institutional
policies. Third, a persistent challenge in multimorbidity research
and clinical practice is the lack of strong direct evidence.
Consequently, even if the framework is implemented, final
decisions may still rely on expert judgment rather than strong
recommendations based on high-quality evidence. Fourth,
shifting clinical attitudes, particularly among specialists, may
be difficult. While we are committed to refining the framework
for practical use, we cannot guarantee its seamless integration
into clinical practice. We can mitigate the influence of these
limitations by continuously revising the framework based on
feedback from users. With the help of partners across the world,
we will adapt the framework to the local contexts of different
settings and consider developing extension versions for specific
situations where the core framework alone is not sufficient.
Ultimately, we hope this framework will lead to a more
standardized approach in the care of patients with
multimorbidity in different situations, guiding the way toward
more personalized and patient-centered health care.

Acknowledgments
This work was supported by Research Unit of Evidence-Based Evaluation and Guidelines (2021RU017), Chinese Academy of
Medical Sciences, School of Basic Medical Sciences, Lanzhou University, Lanzhou, Gansu, China. We did not use generative
artificial intelligence in the creation of this manuscript.

Authors' Contributions
Conceptualization: ZW, YC, and JE
Validation: LW, BW, HH, ZL, DZ, JZ, HZ; major contribution from LW
Writing—original draft: ZW and JE
Writing—review and editing: ZW, LW, BW, HH, ZL, DZ, JZ, HZ, YC, and JE

Conflicts of Interest
None declared.

Multimedia Appendix 1
Questionnaire.
[DOCX File , 19 KB-Multimedia Appendix 1]

JMIR Res Protoc 2025 | vol. 14 | e63339 | p. 7https://www.researchprotocols.org/2025/1/e63339
(page number not for citation purposes)

Wang et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=resprot_v14i1e63339_app1.docx&filename=6b7088dc96111fdf65728b2853c52500.docx
https://jmir.org/api/download?alt_name=resprot_v14i1e63339_app1.docx&filename=6b7088dc96111fdf65728b2853c52500.docx
http://www.w3.org/Style/XSL
http://www.renderx.com/


Multimedia Appendix 2
Interview guide.
[DOCX File , 21 KB-Multimedia Appendix 2]

References

1. van Lerberghe W. The World Health Report 2008: Primary Health Care : Now More Than Ever. Geneva. World Health
Organization; 2008.

2. Pearson-Stuttard J, Ezzati M, Gregg EW. Multimorbidity—a defining challenge for health systems. The Lancet Public
Health. Dec 2019;4(12):e599-e600. [doi: 10.1016/s2468-2667(19)30222-1]

3. Makovski TT, Schmitz S, Zeegers MP, Stranges S, van den Akker M. Multimorbidity and quality of life: Systematic
literature review and meta-analysis. Ageing Res Rev. Aug 2019;53:100903. [doi: 10.1016/j.arr.2019.04.005] [Medline:
31048032]

4. Aubert CE, Kabeto M, Kumar N, Wei MY. Multimorbidity and long-term disability and physical functioning decline in
middle-aged and older Americans: an observational study. BMC Geriatr. Nov 28, 2022;22(1):910. [FREE Full text] [doi:
10.1186/s12877-022-03548-9] [Medline: 36443663]

5. Sinnott C, Mc Hugh S, Browne J, Bradley C. GPs' perspectives on the management of patients with multimorbidity:
systematic review and synthesis of qualitative research. BMJ Open. Sep 13, 2013;3(9):e003610. [FREE Full text] [doi:
10.1136/bmjopen-2013-003610] [Medline: 24038011]

6. Institute of Medicine (US) Committee on Standards for Developing Trustworthy Clinical Practice Guidelines. Graham R,
Mancher M, Miller Wolman D, Greenfield S, Steinberg E, editors. Clinical Practice Guidelines We Can Trust. Washington,
DC. National Academies Press; 2011.

7. NA. Evidence supporting the best clinical management of patients with multimorbidity and polypharmacy: a systematic
guideline review and expert consensus. J Intern Med. Oct 26, 2019;286(4):487-487. [doi: 10.1111/joim.12923] [Medline:
31556213]

8. Lun P, Law F, Ho E, Tan KT, Ang W, Munro Y, et al. Optimising prescribing practices in older adults with multimorbidity:
a scoping review of guidelines. BMJ Open. Dec 14, 2021;11(12):e049072. [FREE Full text] [doi:
10.1136/bmjopen-2021-049072] [Medline: 34907045]

9. Boyd CM, Darer J, Boult C, Fried LP, Boult L, Wu AW. Clinical practice guidelines and quality of care for older patients
with multiple comorbid diseases: implications for pay for performance. JAMA. Aug 10, 2005;294(6):716-724. [doi:
10.1001/jama.294.6.716] [Medline: 16091574]

10. How to develop a reporting guideline. EQUATOR. URL: https://www.equator-network.org/toolkits/
developing-a-reporting-guideline/ [accessed 2025-06-10]

11. Moher D, Schulz KF, Simera I, Altman DG. Guidance for developers of health research reporting guidelines. PLoS Med.
Feb 16, 2010;7(2):e1000217. [FREE Full text] [doi: 10.1371/journal.pmed.1000217] [Medline: 20169112]

12. Abidi S. A knowledge-modeling approach to integrate multiple clinical practice guidelines to provide evidence-based
clinical decision support for managing comorbid conditions. J Med Syst. Oct 26, 2017;41(12):193. [doi:
10.1007/s10916-017-0841-1] [Medline: 29076113]

13. Braithwaite R, Fiellin D, Justice A. The payoff time: a flexible framework to help clinicians decide when patients with
comorbid disease are not likely to benefit from practice guidelines. Med Care. Jun 2009;47(6):610-617. [FREE Full text]
[doi: 10.1097/MLR.0b013e31819748d5] [Medline: 19433991]

14. Fdez-Olivares J, Onaindia E, Castillo L, Jordán J, Cózar J. Personalized conciliation of clinical guidelines for comorbid
patients through multi-agent planning. Artif Intell Med. May 2019;96:167-186. [doi: 10.1016/j.artmed.2018.11.003]
[Medline: 30473255]

15. Galopin A, Bouaud J, Pereira S, Séroussi B. Clinical practice guidelines consistency for patients with multimorbidity: a
case-study in the management of type 2 diabetes and hypertension. Stud Health Technol Inform. 2015;210:344-348. [doi:
10.3233/978-1-61499-512-8-344]

16. Georg G, Séroussi B, Bouaud J. Synthesis of elementary single-disease recommendations to support guideline-based
therapeutic decision for complex polypathological patients. Stud Health Technol Inform (Pt 1). 2004;107:38-42. [doi:
10.3233/978-1-60750-949-3-38]

17. Tugwell P, Knottnerus JA. Multimorbidity and comorbidity are now separate MESH headings. J Clin Epidemiol. Jan
2019;105:vi-viii. [doi: 10.1016/j.jclinepi.2018.11.019] [Medline: 30522770]

18. Braun V, Clarke V, Hayfield N, Terry G. Thematic Analysis. London. Springer; 2019.
19. Muth C, van den Akker M, Blom JW, Mallen CD, Rochon J, Schellevis FG, et al. The Ariadne principles: how to handle

multimorbidity in primary care consultations. BMC Med. Dec 08, 2014;12(1):223. [FREE Full text] [doi:
10.1186/s12916-014-0223-1] [Medline: 25484244]

20. The 4,5, and 7 Point Likert Scale + [Questionnaire Examples]. Formplus. URL: https://www.formpl.us/blog/point-likert-scale
[accessed 2025-06-10]

JMIR Res Protoc 2025 | vol. 14 | e63339 | p. 8https://www.researchprotocols.org/2025/1/e63339
(page number not for citation purposes)

Wang et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=resprot_v14i1e63339_app2.docx&filename=32531c9d34d137bd8be7176d610bd792.docx
https://jmir.org/api/download?alt_name=resprot_v14i1e63339_app2.docx&filename=32531c9d34d137bd8be7176d610bd792.docx
http://dx.doi.org/10.1016/s2468-2667(19)30222-1
http://dx.doi.org/10.1016/j.arr.2019.04.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31048032&dopt=Abstract
https://bmcgeriatr.biomedcentral.com/articles/10.1186/s12877-022-03548-9
http://dx.doi.org/10.1186/s12877-022-03548-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36443663&dopt=Abstract
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=24038011
http://dx.doi.org/10.1136/bmjopen-2013-003610
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24038011&dopt=Abstract
http://dx.doi.org/10.1111/joim.12923
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31556213&dopt=Abstract
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=34907045
http://dx.doi.org/10.1136/bmjopen-2021-049072
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34907045&dopt=Abstract
http://dx.doi.org/10.1001/jama.294.6.716
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16091574&dopt=Abstract
https://www.equator-network.org/toolkits/developing-a-reporting-guideline/
https://www.equator-network.org/toolkits/developing-a-reporting-guideline/
https://dx.plos.org/10.1371/journal.pmed.1000217
http://dx.doi.org/10.1371/journal.pmed.1000217
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20169112&dopt=Abstract
http://dx.doi.org/10.1007/s10916-017-0841-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29076113&dopt=Abstract
https://europepmc.org/abstract/MED/19433991
http://dx.doi.org/10.1097/MLR.0b013e31819748d5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19433991&dopt=Abstract
http://dx.doi.org/10.1016/j.artmed.2018.11.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30473255&dopt=Abstract
http://dx.doi.org/10.3233/978-1-61499-512-8-344
http://dx.doi.org/10.3233/978-1-60750-949-3-38
http://dx.doi.org/10.1016/j.jclinepi.2018.11.019
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30522770&dopt=Abstract
https://bmcmedicine.biomedcentral.com/articles/10.1186/s12916-014-0223-1
http://dx.doi.org/10.1186/s12916-014-0223-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25484244&dopt=Abstract
https://www.formpl.us/blog/point-likert-scale
http://www.w3.org/Style/XSL
http://www.renderx.com/


21. Wang Z, Zhu D, Zhang H, Wang L, He H, Li Z, et al. Recommendations and quality of multimorbidity guidelines: A
systematic review. Ageing Res Rev. Dec 2024;102:102559. [doi: 10.1016/j.arr.2024.102559] [Medline: 39532235]

22. Multimorbidity: clinical assessment and management. National Institute for Health and Care Excellence. 2016. URL: https:/
/www.nice.org.uk/guidance/ng56 [accessed 2025-06-10]

23. Onder G, Vetrano DL, Palmer K, Trevisan C, Amato L, Berti F, et al. Italian guidelines on management of persons with
multimorbidity and polypharmacy. Aging Clin Exp Res. May 06, 2022;34(5):989-996. [FREE Full text] [doi:
10.1007/s40520-022-02094-z] [Medline: 35249211]

24. Polypharmacy in older people: A guide for healthcare professionals. NHS Wales. 2023. URL: https://tinyurl.com/3tu8zzw2
[accessed 2025-06-10]

Abbreviations
AGREE II: Appraisal of Guidelines for Research and Evaluation II
EQUATOR: Enhancing the Quality and Transparency of Health Research
RIGHT: Reporting Items for Practice Guidelines in Health Systems

Edited by A Schwartz; submitted 17.06.24; peer-reviewed by J Walsh, J Burgers, S Khan; comments to author 12.02.25; revised
version received 01.04.25; accepted 31.05.25; published 14.08.25

Please cite as:
Wang Z, Wang L, Wang B, He H, Li Z, Zhu D, Zhang J, Zhang H, Chen Y, Estill J
Guideline-Based Clinical Decision Support Framework for Multimorbidity: Protocol for a Formulation and Testing Study
JMIR Res Protoc 2025;14:e63339
URL: https://www.researchprotocols.org/2025/1/e63339
doi: 10.2196/63339
PMID:

©Zijun Wang, Ling Wang, Bingyi Wang, Hongfeng He, Zhewei Li, Di Zhu, Jie Zhang, Huayu Zhang, Yaolong Chen, Janne
Estill. Originally published in JMIR Research Protocols (https://www.researchprotocols.org), 14.08.2025. 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 JMIR
Research Protocols, is properly cited. The complete bibliographic information, a link to the original publication on
https://www.researchprotocols.org, as well as this copyright and license information must be included.

JMIR Res Protoc 2025 | vol. 14 | e63339 | p. 9https://www.researchprotocols.org/2025/1/e63339
(page number not for citation purposes)

Wang et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

http://dx.doi.org/10.1016/j.arr.2024.102559
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=39532235&dopt=Abstract
https://www.nice.org.uk/guidance/ng56
https://www.nice.org.uk/guidance/ng56
https://europepmc.org/abstract/MED/35249211
http://dx.doi.org/10.1007/s40520-022-02094-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35249211&dopt=Abstract
https://awttc.nhs.wales/medicines-optimisation-and-safety/medicines-optimisation-guidance-resources-and-data/prescribing-guidance/polypharmacy-in-older-people-a-guide-for-healthcare-professionals/
https://www.researchprotocols.org/2025/1/e63339
http://dx.doi.org/10.2196/63339
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/

