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Abstract: This paper provides an in-depth analysis of the application of digital health management systems
in chronic disease management, revealing how they promote proactive, personalized, and scientific
management models. This system achieves precise assessment of patients' health conditions through
real-time monitoring and data analysis, effectively preventing and timely intervening in chronic diseases.
Additionally, it optimizes the allocation of healthcare resources, reduces medical costs, and significantly
improves patients' quality of life. In practical cases worldwide, this system has demonstrated significant
effectiveness, accelerating the transformation of chronic disease prevention and control management models.
Therefore, the promotion of digital health management systems is of great significance, not only improving
the management of chronic diseases but also making important contributions to the modernization and
efficiency enhancement of the entire healthcare sector.

1. INTRODUCTION

Chronic diseases have become a global health challenge,
particularly in our country, with their high prevalence and
mortality imposing a significant burden on society [1]. In
the face of this challenge, the emergence of digital health
management systems represents an important part of the
digital transformation of the medical field. By integrating
advanced technologies such as big data and artificial
intelligence, it achieves real-time monitoring and precise
management of chronic diseases. This system not only
allows for the timely detection of disease signs and early
intervention but also provides customized treatment
recommendations based on patient characteristics. This
not only enhances medical efficiency and patient quality
of life but also brings innovation to the management
models of chronic diseases [2]. This paper provides an
in-depth analysis of the application effects and
significance of digital health management systems,
offering practical references for the digital transformation
of the healthcare industry and demonstrating their crucial
role and potential in chronic disease management.

2.COMPONENTS OF DIGITAL HEALTH
MANAGEMENT SYSTEMS

Digital health management systems typically consist of
several major components, including health data
collection modules, data transmission and exchange
modules, data processing and analysis modules, and
application service modules, as shown in Figure 1 [3].
The health data collection module collects individual
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health data through wearable devices, physiological
parameter measurement devices, and more. The data
transmission and exchange module upload the collected
data to servers and exchange data with other systems. The
data processing and analysis module use big data and Al
technologies to process data, providing health
assessments and risk predictions. The application service
module delivers the analysis results to users and
healthcare professionals through mobile applications and
other means [4]. The collaborative operation of these
modules forms a complete digital health management
system, providing possibilities for the management and
intervention of chronic diseases.

I Health Data Collection I

Collects personal health data

I Data Transmission & Exchange I

Uploads data to server and exchanges with other systems

I Data Processing & Analysis I

Uses big data & Al for health assessment and risk prediction

Application Services

Provides results to users and doctors via apps

I Digital Health Management System I

Fig. 1. Components of a Digital Health Management System
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3.IMPACT OF DIGITAL HEALTH MANAGEMENT
SYSTEMS ON CHRONIC DISEASE
MANAGEMENT

3.1. Promoting Proactive Management Models

The development of digital health management systems
signifies a shift from traditional passive disease
management models to proactive health management [5].

DHS = RM + DA + Al + PHM 1)

In this context: DHS stands for Digital Health System;
RM represents Real-time Monitoring; DA stands for Data
Analysis; Al represents Artificial Intelligence; PHM
stands for Personalized Health Management.

This system can comprehensively assess individuals'
health conditions by continuously monitoring their
physiological indicators and lifestyle habits, using
complex algorithms to promptly identify potential health
risks. For example, the system can detect abnormal
changes in blood pressure and blood glucose levels and
proactively provide health management recommendations
based on this information. This proactive health
management approach not only enables individuals to
more effectively control and manage their health but also
helps in early disease prevention [6]. In this mode,
patients can set reminders for activities such as
medication adherence and regular exercise to enhance
self-management [7]. This proactive enhancement stands
in sharp contrast to the traditional approach, where
problems are only passively discovered during medical
visits. Studies have shown that type 2 diabetes patients
using digital health management systems can achieve an
over 10% increase in fasting blood glucose control,
demonstrating the effectiveness of proactive management
models. Overall, digital health management systems not
only promote the proactiveness and autonomy of health
management but also enhance overall health by
preventing the occurrence of diseases.

3.2. Facilitating Personalized Precision
Management

Another significant advantage of digital health
management systems is the promotion of personalized
and precision health management. Traditional disease
management methods often adopt a "one-size-fits-all"
strategy, implementing the same treatment plans for
different patients, overlooking individual differences [§].

DHS = PPHM + IT + PHE + PM + RHM 2)

In this context: DHS represents Digital Health System;
PPHM represents Personalized and Precision Health
Management; IT stands for Individualized Treatment
Strategies; PHE represents the collection and analysis of
personal health data; PM represents Personalized Health

Management Plans; RHM stands for Real-time
Adjustments to Treatment Strategies.

In contrast, digital health management systems, by
analyzing big data on each patient's unique physiological
characteristics and lifestyle habits, can create more
precise and personalized health management plans for
each individual. This personalized management approach
not only adjusts treatment plans based on the specific
conditions of patients but also dynamically adapts
treatment strategies based on patients' responses and
changes. For example, after heart failure patients use
digital health management systems, medication adherence
improved by over 20%, and hospitalization rates
significantly decreased by approximately 15%. These
achievements fully demonstrate the immense potential of
digital systems in designing personalized treatment plans.
Through this approach, not only treatment effectiveness
can be improved but also medical costs can be reduced,
providing patients with more tailored and effective
medical services.

3.3. Accelerating the Scientific Decision-Making
Process

Digital health management systems generate specific
health assessment reports for each patient by using
complex algorithms and big data analysis [9].

DHS = SD + EDP + E + EA 3)

In this context: DHS represents Digital Health
Management System; SD stands for Scientific
Decision-making; EDP represents Enhanced Efficiency
and Accuracy; E stands for Detailed Health Assessment
Reports; EA stands for the application of Big Data
Analytics technology.

This not only provides doctors with a scientific
decision-making basis but also promotes the scientific
nature of medical decisions. This approach is vastly
different from the past reliance on doctors' experience and
intuitive judgment for decision-making, as it is more
precise and standardized. Doctors can use these detailed
health reports generated by the system to quickly and
accurately formulate treatment plans. Additionally, the
vast amount of health data accumulated by the system
serves as valuable resources for clinical research, aiding
medical experts in gaining a deeper understanding of the
nature of diseases and guiding the optimization of
treatment plans [10]. For example, by analyzing data from
over 500,000 cardiovascular disease patients, researchers
found that adjusting the dosage of specific medications
can significantly reduce the mortality rate of heart failure
patients. This discovery once again underscores the
significant role of digital health management systems in
promoting the scientific nature of chronic disease
management  decisions. Through this scientific
decision-making process, the efficiency and effectiveness
of medical services can be greatly improved, providing
patients with a higher quality healthcare experience.



BIO Web of Conferences 111, 03005 (2024)
ICBB 2024

https://doi.org/10.1051/bioconf/202411103005

4. BENEFITS OF DIGITAL HEALTH
MANAGEMENT SYSTEMS IN CHRONIC DISEASE
MANAGEMENT

4.1. Optimizing Healthcare Resource Allocation
and Reducing Costs

One of the most significant advantages of digital health
management systems in chronic disease management is
the optimization of healthcare resource allocation and cost
reduction. This system significantly reduces patients'
reliance on physical hospital resources through remote
monitoring and management.

ERC = (VCT — RCT) X MC 4)

In this context: ERC represents Cost Reduction
Benefits; VCT stands for the number of remote video
consultation visits; RCT represents the number of
traditional in-person visits; MC stands for the average
medical cost per visit.

For example, as shown in Figure 2, chronic
obstructive pulmonary disease (COPD) patients can
reduce their annual hospital visits by over 30% and lower
their readmission rates from approximately 20% to about
5% by using remote video consultations and home testing
devices. This digital management approach not only
decreases patients' medical expenses but also alleviates
the pressure on healthcare institutions. Furthermore,
digital health management systems enable the more
efficient allocation of high-quality medical resources,
especially in the case of complex conditions that require
hospitalization. The system assists doctors and healthcare
institutions in accurately identifying and predicting which
patients require more urgent and concentrated care,
ensuring that resources are used most effectively. This
resource optimization not only enhances the overall
efficiency of healthcare services but also contributes to
improving patient satisfaction and treatment outcomes,
playing a crucial role in chronic disease management.

Visits and Readmission Rates for COPD Patients (2018-2023)

g

\

Fig. 2. COPD Patient Visits and Readmission Rates

4.2. Improving Disease Prevention and Health
Management

Digital health management systems significantly enhance
the effectiveness of disease prevention and early
management through continuous monitoring of patients'
health conditions, as shown in Table 1. This system can

collect and analyze users' health data in real-time, such as
heart rate and blood glucose levels, enabling doctors to
detect potential health risks earlier and intervene promptly.
For example, individuals at high risk of heart disease can
predict the onset of the disease over a year in advance on
average by using wearable devices for electrocardiogram
monitoring. In the case of diabetes patients, the use of
smart insulin pumps can help in more -effectively
controlling blood sugar levels and preventing the
worsening of the condition. This approach to prevention
and early management not only reduces the potential
health harm to patients but also lowers long-term
healthcare costs, improving the overall efficiency of
treatment. Digital health management systems make
health management more proactive and personalized, no
longer limited to responsive measures after the disease
has occurred but intervening before the disease forms,
greatly enhancing the effectiveness of chronic disease
management.

TABLE 1. EFFECTS OF DIGITAL HEALTH MANAGEMENT ON
DIFFERENT CHRONIC DISEASES
High-Risk - Average prediction of cardiac events
Heart Patients | more than one year in advance
- Real-time ECG monitoring helps
identify potential heart issues
Diabetes - Smart insulin pumps assist in more
Patients effective blood sugar control
- Avoid disease progression, reduce
the risk of complications
. | - Continuous monitoring and analysis
ther Chronic .
o . C 1 of health data, early detection of
Diseases . -
potential health issues
- Personalized intervention measures,
reducing disease risk

4.3. Enhancing Patient Quality of Life and
Satisfaction

Digital health management systems play a crucial role in
improving patient quality of life and satisfaction. By
reducing the frequency of patient visits and medical
appointments, these systems significantly decrease the
inconveniences patients face in their work and daily lives
due to illness. Additionally, as diseases are better
controlled and managed, patients avoid the deterioration
of their quality of life caused by the worsening of their
conditions. Furthermore, digital health management
systems can provide customized health management
recommendations based on the patient's health status,
helping patients take a more proactive and positive
approach to their diseases. As shown in Figure 3, a survey
conducted on a digital diabetes management system
revealed that over 80% of patients found life to be more
convenient, and over 90% expressed high overall
satisfaction. These data strongly demonstrate the
significant value of digital health management systems in
improving patient quality of life and increasing patient
satisfaction. Through this approach, chronic disease
patients can not only better manage their health but also
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enjoy a higher quality of life, which is crucial for
enhancing the overall level of healthcare services.

The Positive Impact of Digital Health Management Systems on Patients' Lives
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Fig. 3. The Positive Impact of Digital Health Management
Systems on Patients' Lives

5.APPLICATION OF DIGITAL HEALTH
MANAGEMENT SYSTEM IN CHRONIC DISEASE
MANAGEMENT

5.1. System Implementation and Functionality

In a city in Hebei province, a digital health management
system focused on chronic disease management has been
successfully implemented. This system particularly
targets patients with hypertension and type 2 diabetes. A
pilot project involving 200 patients was conducted over a
period of six months, aiming to improve the daily health
management of chronic disease patients through advanced
technological means. The core components of this system
include a series of smart hardware devices seamlessly
integrated with a mobile application, such as blood
pressure monitors and glucose meters. These devices can
continuously monitor and record patients' key health
indicators, providing a basis for subsequent data analysis
and health assessments. The mobile application, as part of
the system's software, not only offers patients an intuitive
interface to view and track their health data but also
provides personalized health management
recommendations based on the analysis results. The
uniqueness of the system lies in its backend integration of
artificial intelligence algorithms. These algorithms
intelligently analyze patients' blood pressure and glucose
data, generating detailed and accurate health assessment
reports. Based on these reports, the system can tailor
health management plans for each patient, including
dietary, exercise, and medication management
recommendations. Throughout the implementation
process, patients are encouraged to use these devices
regularly and record their health information through the
application so that the system can provide timely and
accurate feedback and guidance. The system also provides
healthcare professionals with an effective tool for
remotely monitoring patients' health conditions and
offering professional medical advice when needed. This
system, integrating advanced technology, not only
enhances patients' self-management capabilities but also
improves healthcare providers' understanding and control

of patients' health conditions. Overall, the implementation
of this digital health management system not only
demonstrates the potential application of digital medical
technology in real healthcare settings but also signifies a
move towards more efficient and personalized chronic
disease management.

5.2. Effectiveness Evaluation and Future
Prospects

In the six-month pilot project of the digital health
management system conducted in a city in Hebei
province, a comprehensive and detailed evaluation of
chronic disease management was carried out. This
evaluation was primarily based on the analysis of
improvements in blood pressure and blood glucose
control among participating patients. The project results,
as shown in Figure 4, indicate significant improvements:
the blood pressure control rate of participating patients
increased from 65% to 85%, and the blood glucose target
achievement rate rose from 55% to 78%. These
improvements are not only quantitative but also have
significant implications in the field of healthcare
management. More notably, the proportion of patients
with moderate to severe conditions decreased
significantly from 38% to 12%. This change directly
reflects the significant potential of the digital health
management system in enhancing chronic disease
monitoring and management effectiveness. In addition to
these significant improvements in key health indicators,
the user experience of patients using the digital health
management system was an important aspect of the
evaluation. Through patient surveys, it was found that
over 90% of participants found the system easy to use,
with significant management effectiveness, and expressed
a willingness to continue using it. This high level of user
satisfaction not only demonstrates the system's ease of use
and effectiveness but also reflects patients' high
acceptance and approval of this new approach to health
management. This positive feedback is crucial for the
future improvement and expansion of the system.
Looking ahead, as artificial intelligence and big data
technologies continue to develop and improve, we
anticipate that the effectiveness of the digital health
management system in standardized chronic disease
management will become even more significant. The
widespread application of this system can not only
significantly improve the quality of life for chronic
disease patients but also effectively reduce the burden on
the healthcare system and enhance the efficiency of
healthcare resource utilization. As an innovative
healthcare management tool, the application of the digital
health management system in chronic disease
management demonstrates tremendous potential and
value. With technological advancements and deeper
application, this system is expected to change the
landscape of chronic disease management globally,
providing patients with more efficient, convenient, and
personalized medical services. In the future, we can
expect this system to be applied to a wider range of
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chronic diseases, further enhancing the level of service
and efficiency in the entire healthcare sector.

Effect of Chronic Disease Management Digital Syste
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Fig. 4. Effects of Digital Health Management System
Application in Chronic Disease Management

6. CONCLUSION

The emergence of digital health management systems has
provided new means for the management of chronic
diseases. Through continuous collection and intelligent
analysis of various physiological data, digital systems
enable proactive monitoring and assessment of patients'
health status. This changes the traditional model of
relying on in-person visits for passive disease detection.
Additionally, the vast amount of health data generated by
these systems supports more precise and personalized
management decisions. It is evident that in various
practical applications conducted in different regions, the
use of digital systems has significantly improved patients'
health management and quality of life. Therefore, digital
health management systems are driving and accelerating
the transformation of the entire paradigm of chronic
disease management. This transformation shifts from a
broad approach to fine-grained management, from passive
management to proactive management, and from
experience-based  decision-making to  data-driven
scientific decision-making. This shift will undoubtedly
elevate the efficiency and quality of chronic disease
management to new heights. Therefore, actively
promoting the construction and innovation of digital
health management systems is an important pathway and
recommendation for enhancing China's capabilities in
chronic disease prevention and control.
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