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Health care delivery in China is in transition from reactive and doctor-centered
to preventative and patient-centered. The challenge for the reform is to
account for the needs of unique individuals and local communities while
ensuring efficiency and equity. This Viewpoint presents data-driven integrated
care pathways as a potential solution to standardize patient-centered care
delivery, highlighting five core aspects of the entire care journey for
personalization by using real-time data and digital technology, and identifying
three capabilities to support the uptake of data-driven design.
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Introduction

Health care delivery in China is in transition from reactive and doctor-centered to
preventative and patient-centered (1, 2). The shift is owning to increasing recognition
of patients critical role in care delivery (3). However, the absence of a widely
shared tradition of professionalism may hinder the transition to more efficient and
regulatory care delivery. Without adequate input from patients and physicians, top-down
supervision cannot best serve their needs or may cause patient dissatisfaction and
physician burnout (4, 5). Increasing data sharing has the potential to meet the gap.
Data sharing allows for streamlining knowledge-sharing activities and learning initiatives
using industrial data-driven approaches, and managing and governing care delivery with
digital technologies.

However, how to use the data to standardize patient-centered care poses a challenge.
Digital care pathways built upon real-time data could be a good solution. Data-driven
pathways could serve as intelligent decision tools to improve patient care experiences
by targeting individuals with varying health needs and increasing their engagement in
care delivery. Also, data-driven pathways could help to improve care access (6). By
pushing institutions to streamline data-sharing activities, data-driven pathways will help
to connect in-home care and internet-based health systems to clinical services, and are
likely to increase care access and continuity (6). Moreover, data-driven pathways can in
turn foster data-sharing behaviors. Health institutions that have benefited from them will
be motivated to improve data sharing activities, pushing the sharing of expertise in the
entire health industry.
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In this Viewpoint, we propose data-driven integrated
care pathways. We show how real-time data and advanced
technology can help to standardize patient-centered care. We
start with the care pathways in China today, then outline
the data-driven approach. We identify five core aspects across
the entire care journey to build data-based capabilities, and
elaborate on a hypothetical patient’s experience. Finally, we
discuss collaborative efforts to move high-value care from
drawing boards to patients’ hands.

Patients’ care pathways in China
today

Integrated care pathway, also known as clinical pathway (7,
8), was a concept borrowed from industrial quality management
technologies (specifically, the lean methodology) (9), and has
been utilized by the Ministry of Health in China to monitor care
delivery in hospitals. Pathways on about 224 disease conditions
have been released (10). A care pathway consists of a structured
multidisciplinary care plan that details essential steps in the
care of patients with a specific clinical problem. The standard
pathways aim to reduce unwanted variations in care delivery,
particularly in the absence of scientific merit for local variability
in treatment processes (11).

However, there is a lack of specifics about each care pathway.
The existing national pathways only consider drug selection and
hospital length of stay, leaving emotional support, information
sharing, and care continuity largely untouched (10). With a wide
choice of drug groups and hospital length of stays, physicians
are essentially left to design their care pathways from scratch
(11). Chaotic and ineflicient pathways could be generated under
sustained pressure to cope with operational targets. Admission
decisions are made based on clinicians’ judgments, and patients
could be classified into different clinical groups in different
institutions (11, 12). Treatment processes that deviate from
pathways are often ignored (11, 12).

Also, a holistic pathway design that connects the entire
care journey is currently lacking. Since health resources in
China are primarily concentrated in affluent cities (13), patients
in remote and rural areas may travel long distances for
treatments in tertiary hospitals located in cities, and this
may contribute to high hospital congestion and long delay in
admission and discharge. Lack of sufficient community and
home care before admission and after discharge is probably one
contributor (14).

Furthermore, the orientation to patient-centered care, which
requires care delivery to be respectful of patient preferences
and needs (15), has complicated the initiative efforts to care
standardization, especially when lacking data support (16).
For example, when seeking to treat similar lung diseases,
a 70-year-old retiree who has multimorbidity conditions is
likely to prefer different pathways from a 30-year-old concrete
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manufacturer who is exposed to occupational dust. The retiree
may need complicated medications with drug-drug interactions
that require consideration (17), and the concrete manufacturer
may need a quick surgery and regular physiotherapy (18).
Although many care delivery systems have started considering
such patient incentives (19, 20), they tend to rely on ad hoc
self-reported data. Consequently, the resulting care cannot
fully meet patients’ needs at the moment that matters. To
deliver patient-centered care, using real-time patient data
is a must.

Altogether, these observations highlight that a holistic
data-driven approach to pathway design could be the key
to achieving the right balance between standardization

and personalization.

Data-driven integrated care
pathways

Data-driven integrated care pathways (DICP) are digital
tools to monitor care delivery using real-time data and advanced
digital analytics. A data-driven integrated care pathway is
a patient-centered care plan that incorporates appropriate
variations from an average plan and supports shared decision-
making with patients in the entire care journey (Figure 1). It
consists of personalized operational specifications (e.g., who
should do what, when, and where), and is updated promptly
based on real-time feedback through digital technologies (e.g.,
artificial nurses, chatbot conversations). The goal is to explore
adaptable pathways that can achieve desired health outcomes
while reducing treatment costs. Constraints in optimization
shall reflect the availability of medical resources and the time
schedules of medical staft and patients.

DICP makes the balance between standardization and
personalization through continuous improvement. On the
one hand, the design dynamically optimizes care delivery
using real-time data from patients and care providers.
It uses dynamic optimization techniques to align quality-
improvement drivers (e.g., bed utilization, patient discharge
rates) from providers and the needs of patients, with
average care plans serving as bases to increase model
trackability in complex and dynamic clinical settings. On the
other hand, the design continuously identifies opportunities
for improving average plans. Important deviations from
the current bases will signal personalization or the need
to create new bases. Causal inference methods (21-23),
optimization models (24-26), and machine learning techniques
(27, 28) will be used to identify new standard and more
adaptable pathways through nature experiments, computer
simulations, and real-world data analysis (29, 30). Furthermore,
DICP allows for close monitoring of personalized delivery
processes, by checking the uniformity of average plans and
personalization algorithms.
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Data-driven integrated pathways.
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Five core aspects of data-driven
integrated care pathways

We have identified five aspects of the entire care journey in
designing DICP, including pre-admission, admission, inpatient
service, discharge, and post-discharge follow-up. Pathway
design in China has traditionally focused on hospital-based
services: admission, inpatient service, and discharge (10).
However, we believe a seamless connection of inpatient service
with pre-admission and post-discharge follow-up is critical to
facilitate the disruptive transformation to a more preventative
and patient-centered care delivery. We highlight that the data-
driven design spans and connects the entire care journey
with great engagement of patients, instead of restricting to
inpatient care only. Various sources for patient data can be called
upon, e.g., genomics, medical examination and laboratory test
reports, primary care data, and third-party consumer data etc.
In particular, real-time data collected from the ongoing care
journey are required.

We show how data and technologies can be used to design
DICP in the five aspects.

Before admission, DICP employs
applications and tools to monitor the
health condition continuously

The task spans from real-time monitoring to early
intervention and pre-diagnosis. First, DICP provides choices of
self-care and enrollment alerts to patients using patient data,
even when disease conditions are too mild to be noticed. Second,
it empowers patients in lifestyle changes and early diagnosis
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through digital tools. Finally, it incorporates digital diagnosis
tools into triage systems, including point-of-care diagnostics and
emerging at-home tools, such as finger-prick home-testing kits,
rapid response strep test kits, urinary tract infection tests, home
thyroid TSH tests, and blood tests pressure monitoring. As such,
the pre-admission phase of DICP allows individuals to monitor
their health and educate themselves on preventative measures,
which will help manage diseases before occurring and thus make
the management more cost-efficient.

During the admission phase, DICP helps
identify suitable hospitals and proper
pathways

In this phase, DICP will estimate expected costs and health
outcomes for varying treatment timing and options using
shared data from national, regional, and institutional levels.
Also, DICP will predict higher beneficial care pathways and
health institutions for an individual patient based on the
patient’s schedule, expected treatment costs, and desired health
outcomes. Having patients select their preferred pathways based
on health expectations and cost is likely to increase patient
satisfaction with the treatment.

During the inpatient service phase, DICP
continuously adapts and refines
treatment processes

DICP will adapt treatment processes with multimorbidity
and comorbidity events, allowing for evidence-based treatment
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variability. Further, it will provide digital interventions (e.g.,
chatbot conversations) to improve information communication
between providers and patients. In addition, it will refine
care pathways based on the patients’ real-time feedback and
operational environment. As a consequence, DICP will provide
an adaptative pathway. Such pathways are likely to help patients
to be more involved in their care, learn about their condition
and empower them to take control, which is central to delivering
patient-centered care.

During the discharge phase, DICP
optimizes discharge processes

DICP refines the discharge from three aspects. First, it
assists discharge processes and self-care after leaving hospitals
through digital tools. Second, it employs mobile application
videos to rehearse the self-care medications and exercises, the
self-report on side-effects and adverse events, and the self-
diagnosis with home-testing tools. Third, it enables a fast-
track self-payment system as adopted by digitalized hotels. Such
discharge process refining would create operational efficiencies
and enhance patient and hospital staff experience.

After patient discharge, DICP focuses on
enhancing post-discharge follow-up and
promoting recovery

In this phase, DICP will keep monitoring patient compliance
and emotional healing through digital services such as chatbot
conversations, virtual nurses, and online forum discussions.
DICP will also develop alert systems to identify adverse events,
disease relapse, and secondary complications. Coordinating with
digital health services, e.g., offline hospitals, can help to reduce
unnecessary follow-up visits.

For all these five aspects, various patient and operational
data sources are required to make care delivery truly patient-
centered. Moreover, strategic links between them are needed to
enable the implementation of DICP.

Envision patients’ care experiences
under DICP

We envision a hypothetical example of a patients care
process under DICP (Figure 2). In the example, the patient San
experiences a streamlined care process, from pre-admission,
admission, and inpatient services to discharge and post-
discharge follow-ups, with real-time data and advanced
technology being employed to improve his care experiences.
First, DICP considers San’s preferences and needs, helps him
better understand his treatment options, and guides him to
choose suitable care facilities and high-value pathways. Second,
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DICP employs digital technologies to increase San’s engagement
in the care process, providing emotional support to San when
the nurses and physicians are not around, reminding San to
comply with drugs and therapies, and helping San to prepare
for discharge processes. Finally, DICP integrates community
and home care with inpatient care, identifying San’s abnormal
conditions before the symptoms become severe, offering early
diagnosis to San before admission, and monitoring San’s
compliance and emotional healing after discharge.

In addition, we observe that DICP could offer potential
benefits to hospitals. While providing patient centered-care
for San, DICP helps to decrease physicians' and nurses
cognitive workload, share time-consuming tasks (e.g., planning
for discharge), and mitigate hospital congestions, which can
lead to efficient resource use, few medical errors, and optimal
staff scheduling.

Discussions

Health institutions have yet to realize the full potential
of data-driven integrated care pathways. By empowering
providers and patients in care decisions, DICP design will
help identify more patient-centered pathways. Moreover, DICP
design provides a dynamic solution to improve health system
operations using real-world data and advanced technologies. To
amplify the value of DICP, we highlight that a holistic approach
to building and strengthening the following capabilities
is needed.

Strengthen common digital health
infrastructures

Standard digital health infrastructures enable individual
applications and systems to interoperate and work in an
integrated manner, serving as instrumental in supporting
the process of data sharing. Therefore, to facilitate the
uptake of DICP, institutions need to work on standardizing
digital infrastructures. Some health institutions have already
initiated electronic prescribing and ordering systems, electronic
communication systems, clinical decision support tools, etc.
(31). For them, the focus would be on advancing existing
electronic sites and creating strategic linkages. Such institutions
might need to integrate and optimize these primary care assets
better and take initiatives in translating genomic and laboratory
assets into clinical applications. For institutions in earlier stages
of digital maturity, the focus would be to lay down an initial
foundation on which future collaboration could be built. In
addition, to enable a cohesive health platform among these
institutions, system-wide common approaches such as WHO’s
digital health platform handbook could be adopted as guidelines
in design and development (32).
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FIGURE 2

An example of patient experience under data-driven integrated care pathways.

San with planning-
discharge exercises.

Furthermore, strategic links between data from different
systems need to be well-designed to balance the needs for
data collection and management. We could employ novel
technologies such as non-relational databases, distributed
parallel computing, and deep data mining to address the
problems of data storage (33). Nevertheless, even with the best
design in place, a lack of accountability will thwart improvement.
As such, a public sector is needed to initiate and supervise
data-sharing activities, and monitor the personalized delivery
processes. Moreover, data regulatory and security protection
systems need to be improved to maximize the value of data while
ensuring data security and personal privacy (34, 35).

Enhance an integrated framework with
advanced methods and techniques

The data-driven pathway is designed for real-time decision-
making in complex and dynamic clinical settings and home
care. To realize it, various sources of real-time data on patient
data operation environments are required. Although hospitals
in China have started investing in digital management efforts
(31), most of them still lack the needed capabilities in data
sharing and advanced analytics at scale. For example, real-
time diagnostic and treatment information is not shared among
hospitals, nor connected to the medical examinations in local
healthcare centers (36). Nevertheless, real-time data sharing is
crucial for the uptake of DICP. In real-timing data sharing,
electronic medical records from hospitals and health digital tools
would be timely updated into a central platform, where they
are further linked to personal health data, including genomic
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and laboratory data, and surveillance data from public health
services by data fusion techniques. Furthermore, advanced
techniques for continuous data-sharing processes are needed to
maintain the stability of sharing.

DICP serves as a real-time decision tool to make pathway
improvement an integral and daily part of healthcare. Causal
inference methods, optimization models, and machine learning
techniques can be used to identify new standard and more
adaptable pathways through nature experiments, computer
simulations, and real-world data analysis (29, 30). Although
adaptable pathways may bring concerns on upcoding of
additional diagnoses to increase patient paying, cherry-picking
of less costly patients, and even dumping unprofitable patients
(37), these unintended consequences could be avoided or
reduced by increasing real-time data sharing and adopting
advanced inference techniques.

Embed DICP implementation with
existing systems and governance

Establishing these capabilities requires a focused effort
within institutions, typically led by a single operation unit
with support from executives and staff in other departments,
as well as a coordinated effort between institutions at the
local, regional, and national levels. Moreover, integrating
such digital collaboration systems requires local and national
government support and initiatives, including developing
administrative capacity for
supervision, strengthening data sharing rules and data security,

platform management and

and providing financial support and manpower resources.
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A key place to start setting up digital collaboration systems
could be within existing e-health governance and initiatives.
From this perspective, we identify two factors for encouraging
uptake of DICP. One is to rely on piloting medical partnerships
such as healthcare consortiums and ecosystems to draw pooled
resources of patient data (e.g., genomics, laboratory, and
primary care data). The other is to increase the alignment
of DICP with ongoing technological interventions, such as
integrating them with the drug-related group-based payment
and reimbursement system to accommodate patients’ economic
needs. Moreover, legislative and funding stimulus packages
could be promising interventions to incentivize institutions to
implement DICP collaboratively.

Once these capabilities and supportive tools are established,
the integrated digitalized health systems will help to develop
adaptable pathways. Collectively, the data-driven integrated care
pathways, when applied broadly, will be able to make patient-
centered care a reality in standard delivery.

Author contributions

All authors listed have made a substantial, direct,

and intellectual contribution to the work and approved it
for publication.

References

1. Chen P, Li F Harmer P. Healthy China 2030: moving from blueprint
to action with a new focus on public health. Lancet Public Health. (2019)
4:E447. doi: 10.1016/52468-2667(19)30160-4

2. Nation to promote Internet Plus healthcare. Available online at: http://english.
www.gov.cn/premier/news/2018/04/12/content_281476109872514.htm (accessed
January 10, 2022).

3. Nickel WK, Weinberger SE, Guze PA. Principles for patient and family
partnership in care: an American college of physicians position paper. Ann Intern
Med. (2018) 169:796-9. doi: 10.7326/M18-0018

4. Hartzband P, Groopman J]. Physician burnout, interrupted. N Engl ] Med.
(2020) 382:2485-7. doi: 10.1056/NEJMp2003149

5. Han S, Shanafelt TD, Sinsky CA, Awad KM, Dyrbye LN, Fiscus LC, et al.
Estimating the attributable cost of physician burnout in the United States. Ann
Intern Med. (2019) 170:784-90. doi: 10.7326/M18-1422

6. Manktelow M, Iftikhar A, Bucholc M, McCann M, O’Kane M. Clinical and
operational insights from data-driven care pathway mapping: a systematic review.
BMC Med Inform Decis Mak. (2022) 22:43. doi: 10.1186/s12911-022-01756-2

7. Kinsman L, Rotter T, James E, Snow P, Willis J. What is a clinical
pathway? Development of a definition to inform the debate. BMC Med. (2010)
8:31. doi: 10.1186/1741-7015-8-31

8. Campbell H, Hotchkiss R, Bradshaw N, Porteous M. Integrated care pathways.
BM]J. (1998) 316:133-7.

9. Zander K, Bower KA, Etheredge MLS. Nursing Case Management: Blueprints
for Transformation. Boston, MA: New England Medical Center Hospitals (1987).

10. The General Office of the National Health Commission. Clinical Pathways
of Related Diseases. (2019). Available online at: http://www.nhc.gov.cn/yzygj/
$7659/202001/b3c9e097b0c1471a969d7a63bed71759.shtml (accessed December
25,2021).

11. He JA, Yang W. Clinical pathways in China: an evaluation. Int ] Health Care
Qual Assur. (2015) 28:394-411. doi: 10.1108/IJHCQA-09-2014-0096

Frontiersin Medicine

06

10.3389/fmed.2022.883874

Funding

This study was supported by the Discipline Construction
Funds of Population Medicine from Peking Union
Medical College (No. WH10022021145) and the Talent
Mini-highland ~ Scientific of  Guilin
(No. 2020 3-05).

Research  Project

Conflict of interest

The authors declare that the research was conducted in
the absence of any commercial or financial relationships
that could be
of interest.

construed as a potential conflict

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed
or endorsed by the publisher.

12. Bai J, Bundorf K, Bai E Tang H, Xue D. Relationship between
physician financial incentives and clinical pathway compliance: a cross-
sectional study of 18 public hospitals in China. BMJ Open. (2019)
9:027540. doi: 10.1136/bmjopen-2018-027540

13. Atsma F, Elwyn G, Westert G. Understanding unwarranted variation in
clinical practice: a focus on network effects, reflective medicine and learning health
systems. Int ] Qual Health Care. (2020) 32:271-4. doi: 10.1093/intqhc/mzaa023

14. Cournane S, Byrne D, O’Riordan D, Silke B. Factors associated with length
of stay following an emergency medical admission. Eur | Intern Med. (2015)
26:237-42. doi: 10.1016/j.€jim.2015.02.017

15. Crossing the Quality Chasm: A New Health System for the 21st Century. New
York, NY: National Academies Press (2001).

16. What Is Patient-Centered Care? Available online at: https://catalyst.nejm.org/
doi/full/10.1056/CAT.17.0559 (accessed January 11, 2022).

17. Carmona-Pirez ], Poblador-Plou B, Diez-Manglano ], Morillo-Jiménez
MJ, Marin Trigo JM, Ioakeim-Skoufa I, et al. Multimorbidity networks
of chronic obstructive pulmonary disease and heart failure in men and
women: evidence from the EpiChron Cohort. Mech Ageing Dev. (2021)
193:111392. doi: 10.1016/j.mad.2020.111392

18. Salvi S. Tobacco smoking and
for chronic obstructive pulmonary disease.
35:17-27. doi: 10.1016/j.ccm.2013.09.011

19. Feinberg BA, Jeune-Smith Y, Fortier S, Yeh TC, Kish ], Gajra A. Linking
reimbursement to patient-reported quality of life: provider perspectives. J Clin
Oncol. (2020) 38(29_suppl.):75-75. doi: 10.1200/JCO.2020.38.29_suppl.75

factors
(2014)

environmental  risk
Clin  Chest Med.

20. Basch E. Patient-reported outcomes - harnessing patients’ voices to improve
clinical care. N Engl ] Med. (2017) 376:105-8. doi: 10.1056/NEJMp1611252

21. Little R, Rubin D. Causal effects in clinical and epidemiological studies via
potential outcomes: concepts and analytical approaches. Annu Rev Public Health.
(2000) 21:121-45. doi: 10.1146/annurev.publhealth.21.1.121

frontiersin.org


https://doi.org/10.3389/fmed.2022.883874
https://doi.org/10.1016/S2468-2667(19)30160-4
http://english.www.gov.cn/premier/news/2018/04/12/content_281476109872514.htm
http://english.www.gov.cn/premier/news/2018/04/12/content_281476109872514.htm
https://doi.org/10.7326/M18-0018
https://doi.org/10.1056/NEJMp2003149
https://doi.org/10.7326/M18-1422
https://doi.org/10.1186/s12911-022-01756-2
https://doi.org/10.1186/1741-7015-8-31
http://www.nhc.gov.cn/yzygj/s7659/202001/b3c9e097b0c1471a969d7a63be471759.shtml
http://www.nhc.gov.cn/yzygj/s7659/202001/b3c9e097b0c1471a969d7a63be471759.shtml
https://doi.org/10.1108/IJHCQA-09-2014-0096
https://doi.org/10.1136/bmjopen-2018-027540
https://doi.org/10.1093/intqhc/mzaa023
https://doi.org/10.1016/j.ejim.2015.02.017
https://catalyst.nejm.org/doi/full/10.1056/CAT.17.0559
https://catalyst.nejm.org/doi/full/10.1056/CAT.17.0559
https://doi.org/10.1016/j.mad.2020.111392
https://doi.org/10.1016/j.ccm.2013.09.011
https://doi.org/10.1200/JCO.2020.38.29_suppl.75
https://doi.org/10.1056/NEJMp1611252
https://doi.org/10.1146/annurev.publhealth.21.1.121
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org

Han and Ma

22. Han S, Rubin DB. Contrast-specific propensity scores. Biostat Epidemiol.
(2021) 5:1-8. doi: 10.1080/24709360.2021.1936421

23. Wu P, Han S, Tong X, Li R. Propensity Score Regression for Causal Inference
With Treatment Heterogeneity. arXiv [Preprint]. (2021). arXiv:2109.07722.

24. Han S, He S, Oh HC. Data-Driven Inpatient Bed Assignment Using the P
Model. arXiv [Preprint]. (2021). arXiv:2111.08269.

25. Chan TCY, Eberg M, Forster K, Holloway C, Ieraci L, Shalaby Y, et al. An
inverse optimization approach to measuring clinical pathway concordance. Manag
Sci. (2021) 68:1882-1903.

26. Aringhieri R, Duma D. The optimization of a surgical clinical pathway. Adv
Intell Syst Comput. (2015) 402:313-31. doi: 10.1007/978-3-319-26470-7_16

27. Babier A, Chan TCY, Lee T, Mahmood R, Terekhov D. An ensemble learning
framework for model fitting and evaluation in inverse linear optimization. Inform
J Optim. (2021) 3:119-38. doi: 10.1287/ij00.2019.0045

28. Ishwaran H, Kogalur UB, Blackstone EH, Lauer MS. Random survival forests.
Ann Appl Stat. (2008) 2:841-60. doi: 10.1214/08-A0AS169

29. Zaslavsky  AM. Exploring
through  natural  experiments.  JAMA
2:€210289. doi: 10.1001/jamahealthforum.2021.0289

30. Sutton RT, Pincock D, Baumgart DC, Sadowski DC, Fedorak RN, Kroeker KI.
An overview of clinical decision support systems: benefits, risks, and strategies for
success. NPJ Dig Med. (2020) 3:1-10. doi: 10.1038/s41746-020-0221-y

inference
(2021)

causal
Forum.

potential
Health

Frontiersin Medicine

07

10.3389/fmed.2022.883874

31. Full-process diagnosis and treatment on mobile phone + online medical
insurance payment launched in the Affiliated Hospital of Guilin Medical University.
Available online at: https://y.dxy.cn/carticle/755787 html (accessed January 6,
2022).

32. World Health Organization and International Telecommunication Union.
Digital Health Platform Handbook: Building a Digital Information Infrastructure
(?infostructure)? for Health. Geneva: World Health Organization (2020). Available
online at: https://apps.who.int/iris/handle/10665/337449 (accessed March 28,
2022).

33. Siddiqa A, Karim A, Gani A. Big data storage technologies: a survey. Front
Inform Technol Elect Eng. (2017) 18:1040-70. doi: 10.1631/FITEE.1500441

34. Sun L, Zhang H, Fang C. Data security governance in the era of
big data: status, challenges, and prospects. Data Sci Manag. (2021) 2:41-
4. doi: 10.1016/j.dsm.2021.06.001

35. Kim SH, Kwon J. How do EHRs and a meaningful use initiative
affect breaches of patient information? Inform Syst Rev. (2019) 30:1184-
202. doi: 10.1287/isre.2019.0858

36. Zhang L, Wang H, Li Q, Zhao MH, Zhan QM. Big data and medical research
in China. BM]J. (2018) 360:j5910. doi: 10.1136/bmj.j5910

37.Busse R, Geissler A, Aaviksoo A, Cots F, Hikkinen U, Kobel C, et al. Diagnosis
related groups in Europe: moving towards transparency, efficiency, and quality in
hospitals? BMJ. (2013) 346:£3197. doi: 10.1136/bmj.f3197

frontiersin.org


https://doi.org/10.3389/fmed.2022.883874
https://doi.org/10.1080/24709360.2021.1936421
https://doi.org/10.1007/978-3-319-26470-7_16
https://doi.org/10.1287/ijoo.2019.0045
https://doi.org/10.1214/08-AOAS169
https://doi.org/10.1001/jamahealthforum.2021.0289
https://doi.org/10.1038/s41746-020-0221-y
https://y.dxy.cn/carticle/755787.html
https://apps.who.int/iris/handle/10665/337449
https://doi.org/10.1631/FITEE.1500441
https://doi.org/10.1016/j.dsm.2021.06.001
https://doi.org/10.1287/isre.2019.0858
https://doi.org/10.1136/bmj.j5910
https://doi.org/10.1136/bmj.f3197
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org

	Data-driven integrated care pathways: Standardization of delivering patient-centered care
	Introduction
	Patients' care pathways in China today
	Data-driven integrated care pathways
	Five core aspects of data-driven integrated care pathways
	Before admission, DICP employs applications and tools to monitor the health condition continuously
	During the admission phase, DICP helps identify suitable hospitals and proper pathways
	During the inpatient service phase, DICP continuously adapts and refines treatment processes
	During the discharge phase, DICP optimizes discharge processes
	After patient discharge, DICP focuses on enhancing post-discharge follow-up and promoting recovery

	Envision patients' care experiences under DICP
	Discussions
	Strengthen common digital health infrastructures
	Enhance an integrated framework with advanced methods and techniques
	Embed DICP implementation with existing systems and governance

	Author contributions
	Funding
	Conflict of interest
	Publisher's note
	References


