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Objective Evaluate the impact of digital integrated health platforms on diabetes patients' health in Tianjin.
Method Analyzed data from 2,883 patients under Tianjin's digital integrated health platform using descriptive

Results Chronic disease management significantly reduced fasting glucose by 1.68%, postprandial glucose by 3.4%,
and HbA1c by 0.45%. High-compliance patients experienced greater reductions, including a 5.55% decrease in fasting

Conclusion Digital health platforms effectively improve glycemic control, especially with high patient compliance,
supporting their broader implementation in chronic disease management.

Keywords Digital health platform, Chronic disease management, Diabetes patients

Introduction

In the context of deepening the reform of the medical
and health system, China places significant emphasis
on developing medical alliances and actively explores
diverse operational models for medical alliances nation-
wide. In 2021, China introduced a new policy focused on
prioritizing public health. This initiative goes beyond tra-
ditional medical “treatment” services and extends to pro-
viding comprehensive health management services. In
this context, the concept of “integrated health” emerged.
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“Integrated health’, as an innovative form of medical con-
sortium, aims to provide comprehensive health services
for residents through collaborative cooperation among
medical institutions. It includes family doctors, pharma-
ceutical services, specialized disease management and
referral services. This effectively promotes the hierarchi-
cal diagnosis and treatment system and meets the grow-
ing public health demands.

Since the onset of the COVID-19 in 2020, people’s daily
lives have been significantly impacted. To mitigate the trans-
mission of the virus, individuals have had to impose travel
restrictions and minimize their outings. During this period,
digital integrated health founded on health principles har-
nessed the benefits of internet platforms to efficiently facili-
tate epidemic prevention and control efforts. Residents can
conduct self-assessment, health training, information shar-
ing, contact tracing, and decision support at home, thereby
enabling a swift and effective response to the COVID-
19 pandemic. Numerous successful global instances
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substantiate the efficacy of digital health communities, such
as the “Maladie Coronavirus” platform in France, which
provides symptom checking and self-management services;
and the “safe in COVID-19” digital platform in Greece that
records healthcare data and facilitates doctor-patient com-
munication [1]. These examples demonstrate the successful
implementation of digital integrated health on a global scale.

The Chinese government has also acknowledged the sig-
nificance of digital integrated healthcare platforms and has
implemented multiple policies to fully utilize the medical
service management function of internet medical platforms
during the epidemic. For instance, the Tianjin govern-
ment has enhanced the development of integrated health
through digital management and has promoted digitaliza-
tion of primary healthcare facilities. By integrating chronic
disease management, pharmacy management, and tiered
medical services through digital platforms, Tianjin gov-
ernment aims to optimize medical resource allocation and
establish an efficient health maintenance system centered
on people’s health gradually. In this context, Sanming City
in Fujian Province, China, has pioneered the establishment
of a citywide hospital internet digital service platform and a
remote medical service network with the technical support
of WeDoctor company. This innovation promoted the cov-
erage of high-quality medical resources to primary medical
institutions effectively. Furthermore, Shanghai, Zhenjiang,
and Wuhan, among other cities have implemented pay-
ment reform centered on medical alliances, which not only
improved the efficiency of medical insurance funds but also
guided residents to make rational healthcare choices.

In recent years, the increasing prevalence of chronic
diseases has presented significant challenges to China’s
healthcare service system, particularly regarding the
capacity of primary healthcare institutions to man-
age these conditions [2, 3]. In the process of establish-
ing a digital integrated health community in Tianjin, the
city has proactively implemented a health responsibility
framework for chronic disease management based on a
‘Pay-For-Performance’ model within medical insurance,
thereby providing comprehensive health management
services for patients with diabetes and other chronic ill-
nesses. While there have been studies examining the
health impacts of community-based health manage-
ment on diabetes patients, empirical verification remains
limited, and few investigations have integrated internet
technologies into diabetes management strategies. Along
with the increasing global prevalence of chronic con-
ditions such as diabetes and hypertension, and digital
health platforms are evolving to provide more personal-
ized, continuous care [4, 5]. The integration of advanced
technologies like telemedicine, Al-powered health ana-
lytics, and real-time remote monitoring, which will
transform chronic disease management in the future [6].
Considering that, it is essential to carry out the study on
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the effectiveness of digital health platform for chronic
disease management. This paper aims to assess whether
the digital integrated health community can effectively
enhance residents’ health outcomes and identify its influ-
encing factors. Specifically, our key contributions are
threefold compared with previous studies: First of all, this
research has substantial first-hand data through in-depth
analysis of the empirical data on the construction of digi-
tal integrated health in Tianjin. Unlike studies based on
literature reviews or qualitative analysis, this research
examined the effectiveness of digital integrated health
models, especially for improving the health of diabetes
patients, using quantitative indicators. The use of real-
world data demonstrates the efficacy of digital integrated
health and addresses a gap in current research regard-
ing the empirical assessment of internet integration in
chronic disease management within China. Secondly,
this study emphasized the impact of patient compliance
on management outcomes, showing significant effects
on blood glucose control and hemoglobin Alc improve-
ment in highly adherent patients. This provides criti-
cal insights for the advancement of strategies aimed at
managing chronic diseases in future contexts. Further-
more, this paper also highlights China’s leading experi-
ence in digital healthcare management, which provides
a reference for global digital healthcare transformation.
Finally, this paper combines empirical data and qualita-
tive observations to provide a comprehensive analytical
perspective, enhancing the practical application value of
the study, especially in the areas of precision intervention
in chronic disease management and optimizing medical
resources allocation. To address these questions prelimi-
narily, this study evaluates both the establishment and
developmental effects of the digital health community
model in Tianjin.

The rest of the paper proceeds as follows. “Literature
review and hypothesis formulation” section presents the
theoretical framework for the impact of social medi-
cal insurance on health shock and consumption down-
grading. “Data and methodology” section describes the
data and empirical strategy for identifying the impact
of social medical insurance. “Results” section contains
my main estimates results, robustness test and interac-
tion effect and heterogeneity analysis results. In “Discus-
sion” section, we conclude with a discussion of policy
implications.

Literature review and hypothesis formulation

Based on digital platforms, the digital integrated health
mainly provides home healthcare services and chronic
disease management services currently. Of these, chronic
disease management services are mainly targeted at dia-
betes, hypertension, coronary heart disease, and cere-
bral infarction patients, with a focus on building chronic
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disease management centers. Based on the family doctor
responsibility system, the digital integrated health aims
to promote the health of residents by providing standard-
ized “prevention, diagnosis, treatment, management, and
health maintenance” services for patients with chronic
diseases. For example, the chronic disease management
center provides health management services for diabe-
tes patients, including establishing personal electronic
health records, pre-consultation guidance, complication
prevention and education on blood sugar control, consul-
tation services, prescription of healthy lifestyle, screen-
ing for complications, and guidance on diet, exercise, and
lifestyle management, as well as providing online man-
agement services at home.

Since the inception of the Digital Health Community,
Tianjin has formalized agreements with 267 primary
healthcare facilities across 16 districts, progressively
establishing chronic disease management centers and
enrolling patients with chronic conditions. In recent
years, the integrated health model has been widely
regarded as a revolutionary approach to medical services,
which emphasizes coordination among different medical
institutions. Many studies have used research methods
such as literature reviews and Delphi method to conduct
in-depth analyses of integrated health [7, 8]. For exam-
ple, a qualitative study has been conducted to explore
stakeholders’ perspectives on integrated care models,
disclosing potential facilitators of healthcare integration
and potential impediments to its development [7]. There
has also been quantitative study that utilized meta-anal-
ysis to evaluate the efficacy of healthcare integration in
improving healthcare quality, accessibility, and patient
satisfaction [9]. Ding Liang et al. carried out a qualita-
tive research study utilizing semi-structured interviews,
revealing that integrated health can enhance both the
quality and efficiency of healthcare services [10]. Rocks
et al. concluded through a meta-analysis that the estab-
lishment of integrated healthcare can significantly reduce
costs and enhance patient outcomes in studies conducted
over a duration exceeding 12 months [11]. This conclu-
sion aligns with findings from prior research focused on
the management of individual chronic diseases [12—14].
Moreover, a substantial body of research suggests that
the interdisciplinary collaboration and technology inte-
gration have emerged as pivotal determinants for the suc-
cessful integrated health program [15-18].

In the process of health management for diabetes, the
integrated healthcare emphasizes forming a comprehen-
sive system that integrates primary, hospital, and com-
munity healthcare services to ensure the availability of
optimal healthcare options for patients [19]. This model
underscores the importance of among healthcare profes-
sionals, including doctors, nurses, nutritionists, social
workers, and pharmacists, thus forming a coherent and
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complete medical service [20]. The key components
include personalized care plans, proactive monitoring,
and patient education. Meanwhile, using digital health
technologies such as electronic health records and
remote healthcare services plays a crucial role in promot-
ing communication and ensuring continuity of health
care [21-23]. This comprehensive approach not only
improved blood sugar control and reduced complica-
tions, but also increased patients’ satisfaction with diabe-
tes management, enhanced self-efficacy, and showed the
potential of integrated healthcare in advancing the stan-
dard of care for chronic diseases.

Based on the results of earlier research, the hypothesis
is formulated:

H1: Participation in digital integrated health platforms
significantly reduces blood glucose and HbA1c levels
in diabetes patients.

Data and methodology

Data sources

The data for this study were collected from diabetes
patients who participated in the chronic disease manage-
ment program under Tianjin’s digital integrated health
platform. The sample includes 2,883 patients who had
continuous blood glucose records available from March
to November 2021.

The data were obtained from primary healthcare
institutions participating in the digital health platform,
specifically from home doctor visits and management
prescriptions. These records include variables such as
fasting blood glucose (Glu_fbg), postprandial blood glu-
cose (Glu_pbg), glycosylated hemoglobin (HbA1lc), body
mass index (BMI), patient compliance (cpl), high blood
pressure (hbp), in management (mng), and other demo-
graphic details.

Missing values were identified and removed. Any
patient records with incomplete or inconsistent data,
such as missing glucose or HbAlc measurements, were
excluded from the analysis. Data consistency checks were
performed to ensure that the blood glucose levels fell
within reasonable ranges (e.g., fasting blood glucose val-
ues above 18.0 mmol/L were flagged and reviewed). We
also ensured that all variables, including patient compli-
ance and health management status, were coded consis-
tently. The criteria for high compliance were as follows:
(1) The patient received out-of-hospital management
from a healthcare practitioner; (2) Blood glucose can be
tested at least once a month. Table 1 shows the descrip-
tive statistics of the main variables.

Here is the explanation of some variables. First, the
glucose variable includes data from other time periods,
where other time periods refer to blood sugar levels
measured at night, before bedtime, before lunch, before
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Table 1 Descriptive statistics of main variables
Variable name Variable meaning and classification Average Variance Min Max
age age 65.10 8.90 24 92
Glu Blood glucose (unit: mmol/L) fbg 7.09 127 38 18.32
pbg 9.95 292 43 25
Other time 8.99 3.89 4 24
HbA1c HbA1c (unit: %) 7.09 1.20 4.7 12.8
BMI BMI=Weight/height? 2557 291 152 35
gender Gender: 1=male; O=female N (male) =1419; N (female) =1464
hbp Hypertension: 1=yes, 0=no N (yes) =1857; N (no) =1026
mng In management center: N (yes) =1670; N (no) =1213
1=yes, 0=no
cpl High compliance: N (yes) =411; N (no) =2472
1=yes, 0=no

dinner, and at random times. They can basically repre-
sent the daily blood sugar levels of the patient. Second,
although all diabetes patients who visited the primary
medical institutions providing chronic disease manage-
ment services were included in the study, the study was
conducted on a voluntary basis, and not all patients
signed up for chronic disease management. Therefore,
the sample includes non-management people, and the
ratio of the number of management people is basically
1.38:1. It is expected that two groups can be compared
and analyzed to explore the effect of diabetes manage-
ment under digital integrated healthcare. Third, even if
the chronic diabetes management service is included, if
the patient’s compliance is poor, the management effect
may be limited. As a result, this study establishes com-
pliance metrics tailored to the project’s specific cir-
cumstances. If the patient follows the health manager’s
out-of-hospital management and cooperates with at least
one blood glucose monitoring per month, they are con-
sidered to be compliant, otherwise they are considered
poorly compliant. There are 24.61% people with high
compliance among the managed population.

According to the descriptive results shown in Table 1,
the diabetes patients included in the sub-level digital
integrated healthcare in Tianjin are mostly elderly people,
with a balanced gender ratio. In terms of blood pressure
indicators, the ratio of hypertensive patients to non-
hypertensive patients was found to be 1.81:1. In terms of
blood sugar levels, as all the samples were from diabetes
patients, the average blood sugar levels were higher than
the upper limit of the normal range for both fasting and
post-meal periods (fasting: 6.1 mmol/L; one hour after
meal: 9.4 mmol/L). Based on the data of glycated hemo-
globin, the reasonable control target for diabetes patients
is HbAlc<7.0%, while the average value of the sample
indicators in this study is 7.09%, and HbA1c is also higher
than the standard value. According to the BMI index,
the sample diabetes patients have a higher BMI and are
overweight.

Measurement model

In order to further accurately analyze the impact of
chronic disease management on patients’ health levels,
this study selects the control of blood sugar for diabe-
tes patients as the dependent variable, and measures the
improvement of patients’ health status. All analyses were
conducted using Stata/MP 17.0.

Given that blood glucose levels vary among patients at
different times, including fasting, post-meal, and other
times, and measurement standards differ, this study clas-
sifies patients into the following three categories based on
the Digital Integrated Health clinical management stan-
dards (blood glucose measurement results at different
times: First, red-flag patients, i.e. those with more severe
diabetes, with fasting blood glucose of >10mmol/L or
postprandial blood glucose of >13.9mmol/L after a meal;
second, green-flag patients, i.e. those with mild diabe-
tes indicators, when the patient is under 65 years old,
with random blood glucose <7.0mmol/L or postprandial
blood glucose<10.0mmol/L, and when the patient is
equal to or above 65 years old, with fasting or pre-meal
blood glucose<8.3mmol/L; the third situation is yel-
low flag, i.e. patients with medium diabetes indicators
between red flag and green flag patients. After dividing
the patients into three categories according to the above
criteria, we established a variable indicator; to measure
the improvement in the health status of diabetes patients.
If the severity of the patient’s diabetes improves, chang-
ing from red to yellow, or yellow to green, or red to green,
then indicator,=1, indicating a downgrade, otherwise
indicator;=0. For the study, we choose the Probit model
for econometric analysis. The Probit model was selected
because the dependent variable, representing improve-
ment in diabetes management (e.g., reduction in blood
glucose or HbAlc levels), is binary (indicating whether
a patient has shown improvement or not). The Probit
model is well-suited for binary outcomes as it models the
probability of a discrete outcome based on explanatory
variables, allowing us to estimate the likelihood of health
improvements as a function of patient characteristics
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and management participation. Though Probit models
can require more computational resources, especially
with large datasets and many variables, this is generally
manageable.

The Probit model is shown in Eq. (1).

indicator; = By + f1mng; + P2 X; + u; 1)

In this model, mng; is the core explanatory variable,
representing whether the patient participates in diabe-
tes chronic disease management. X; represents control
variables, including the patient’s age, gender, BMI index,
and whether they have hypertension, and ui is the distur-
bance term.

Compared to the immediate blood glucose concentra-
tion, glycated hemoglobin can reflect the degree of blood
glucose control in patients over a period of 8—12 weeks,
so in the robustness test of this article, although the same
classification method was used to divide patients into
three categories, the glycated hemoglobin concentra-
tion was used to measure the degree of control: patients
with glycated hemoglobin concentration of 9% or above
are red flag patients; patients under the age of 65 with
glycated hemoglobin of less than 7% or patients aged 65
or above with glycated hemoglobin of less than 8.0% are
green flag patients; those between the two are yellow flag
patients.

Furtherly, the average marginal effect (AME) is cal-
culated to quantify the actual impact of management
involvement on the probability of downgrade. The AME
is calculated as shown in Eq. (2).

AME = £%° 1;]1151 < (Bo + Bimng; + Bo X + 1) (2)

This method accounts for the distribution of covariates
across all observations.

In addition, studies on patient compliance were
included. The judgment criteria of compliance are:
High compliance was defined as patients receiving both
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in-hospital and out-of-hospital management by health
care professionals and being able to perform blood glu-
cose testing at least once a month (cpl=1). Otherwise, it
is low (cpl=0). Similar to the aforementioned measure-
ment model, Probit model is chosen for measurement
analysis, as shown in Eq. (3).

indicator; = PBo + Bicepl; + P2 X5 + u; (3)

In this model, cpl; is the core explanatory variable, rep-
resenting the patient’s level of adherence, X; represents
control variables, including the patient’s age, gender, BMI
index, whether they have hypertension, and w; is the dis-
turbance term.

Results

Descriptive results

This study focuses on the establishment of digital inte-
grated health, particularly whether a chronic disease
management project can improve residents’ health lev-
els. First, we observed the changes in blood sugar levels
of the enrolled patients before and after receiving chronic
disease management, as shown in the first four rows of
Table 2. The data shows that chronic disease manage-
ment led to a reduction in both blood glucose and HbAlc
levels across the study population. Specifically, fasting
blood glucose (Glu_fbg) decreased by 1.68%, postpran-
dial glucose (Glu_pbg) decreased by 3.40%, and HbAlc
levels decreased by 0.45%. Patients with higher com-
pliance experienced even greater reductions, such as
a 5.55% reduction in fasting blood glucose and a 5.20%
reduction in postprandial glucose. In addition to the
blood glucose value, the concentration of glycated glu-
cose protein in patients after management was also lower
than that before management, indicating that chronic
disease management has a better control effect on blood
glucose in patients. Furthermore, this study categorizes
the population based on compliance levels. It exam-
ines the differences in blood glucose and glycosylated

Table 2 Changes in blood sugar of different compliance groups in the management population

Sample population Variable Number of populations  Beginning (at enroliment) Results (after management) Change (%)
People in management  Glu_ fbg 1261 7311 7.188 -1.68
Glu_pbg 606 10.09 9.747 -3.40
Glu_othertime 82 8.549 8.398 -1.77
HbA1c 538 7136 7.104 -045
High compliance Glu_fbg 359 7437 7.024 -5.55
Glu_pbg 236 10.11 9.584 -5.20
Glu_othertime 38 8.747 8.366 -4.36
HbATc 184 7174 7.136 -0.53
Low compliance Glu_fbg 902 7.261 7.253 -0.11
Glu_pbg 370 10.09 9.850 -2.38
Glu_othertime 44 8377 8425 0.57
HbA1c 354 7116 7.087 -041
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Table 3 Effects of management of chronic diseases on diabetic patients

Benchmark regression (Probit)

Robust test (Probit)

indicator indicator indicator indicator
mng 0.152" 0.140" 0.282" 0.296
(0.068) (0.071) (0.163) (0.173)
age 0.025 0.114"
(0.031) (0.051)
age2 -0.000 0.001"
(0.000) (0.000)
gender -0.098 -0.140
(0.067) (0.163)
bmi 0011 -0.024
(0.012) (0.027)
hbp -0.110 -0.004
(0.071) (0.168)
_cons -1603™ 2221 2349 2,510
0.116) (1.013) (0.277) (1657)
N 2883 2883 1054 1054

Standard deviations are in parentheses. ¥, **, *** indicate statistical significance at the 10%, 5%, and 1% confidence levels, respectively. Age2: Squared term of age

to test non-linear age effects

hemoglobin concentrations between patients exhibiting
high compliance and those demonstrating low compli-
ance, as illustrated in the final eight rows of Table 2. The
findings indicate that patients exhibiting high compliance
experienced a more significant reduction in blood glu-
cose levels and HbAlc concentrations compared to both
the overall cohort of patients undergoing chronic dis-
ease management and the subgroup of patients with low
compliance.

Figure 1 provides a more vivid and intuitive description
of the changes in blood glucose and glycated hemoglobin
concentration before and after enrollment in the popula-
tion management program. Consistent with the conclu-
sions drawn from Table 2, both suggest that the blood
glucose levels of diabetic patients participating in the

chronic disease management program were effectively
controlled, with particularly significant improvements
in the health status of those with high compliance. By
emphasizing the practical significance of the results, we
highlight how even modest statistical improvements in
glycemic control can lead to meaningful health outcomes
for diabetes patients.

Baseline regression results

The first two of Table 3 are the results of whether to par-
ticipate in chronic disease management on the blood
glucose concentration of diabetic patients. The first col-
umn included results without controlling variables, and
the second column included results with controlling
variables such as age, sex, and the patient’s physical and



Xu et al. BMC Health Services Research (2025) 25:618

Table 4 Patient compliance’s impact on diabetes patients’health
in chronic disease specialized management

Probit
indicator indicator
cpl 0296 0298
(0.092) (0.092)
age 0.018
(0.045)
age? -0.000
(0.000)
gender -0.111
(0.084)
bmi 0.012
(0.015)
hbp -0.091
(0.094)
_cons 1679 2225
(0.128) (1.436)
N 1670 1670

"Indicates statistical significance at the 1% confidence level

related disease characteristics. According to the results,
participation in chronic disease management has a sig-
nificant positive impact on diabetic patients reaching the
standard, and effectively reduces the blood glucose con-
centration of diabetic patients. According to the marginal
effect calculated from the results in the second column,
it can be seen that the probability of achieving blood glu-
cose reduction for participants in chronic disease man-
agement increases by 2.2%, and this result is significant at
the 5% confidence level.

In order to further verify the robustness of the above
results, we classify then according to HbAlc levels, and
obtained the results shown in the last two columns of
Table 3 after regression. Similarly, the first and second
columns are the results of whether or not other control
variables are added. According to the results, the inclu-
sion of chronic disease management still has a significant
positive impact on the standard reduction of patients,
indicating that the inclusion of chronic disease man-
agement program can significantly improve the disease
severity of diabetes patients. According to the marginal
effect calculated by the measurement results after adding
control variables, patients who participated in chronic
disease management had a 1.8% increased probability
of improving their HbAlc levels compared with patients
who did not participate in chronic disease management,
which is significant at a 10% confidence level. The result
is consistent with the baseline regression result, which
indicates that the basic conclusion of this paper has a cer-
tain robustness.

Analysis of influence factors
The analysis presented above indicates that involve-
ment in chronic disease management programs can
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significantly enhance blood sugar control among indi-
viduals with diabetes. However, according to the clinical
practice of doctors, although patients choose to partici-
pate in chronic disease management, their compliance
varies. To further investigate the influence of patients’
clinical compliance on outcomes, this article undertakes
a more comprehensive analysis of the sample of patients
engaged in chronic disease management. With compli-
ance as the core explanatory variable, this study explores
the impact of patient adherence on their blood glucose
control.

The results are shown in Table 4. According to the
results, patient compliance also has a significant positive
impact on the descending index. Even if the patients also
participate in chronic disease management, patients with
strong compliance have a higher probability of reduc-
tion. According to the marginal effects calculated from
the second column, the probability of downgrading is
increased by 5.1% for patients with high compliance
compared to those with low compliance, and this result is
statistically significant at a confidence level of 1%.

Discussion

This study analyzed the health management data of dia-
betic patients in the grassroots digital integrated health
empirically to explore the impact of the chronic disease
management project on their health status and the role
of patient compliance in health management. The find-
ings of the study suggest that the management of chronic
diseases within digital integrated health significantly
enhances patients’ blood glucose control, particularly
among those exhibiting high levels of compliance.

The findings indicate that engagement in chronic dis-
ease management programs can substantially reduce
blood glucose levels among diabetic patients, highlight-
ing the beneficial impact of digital integrated health on
health management. Both descriptive statistical analysis
and Probit regression modeling reveal that participation
in chronic disease management significantly reduces
patients’ fasting, postprandial, and other time-point
blood glucose levels, as well as their hemoglobin Alc
concentrations. The benchmark regression results indi-
cate that chronic disease management can significantly
increase the probability of achieving target values for
patients, approximately 2.2%, which is statistically signifi-
cant at a 5% confidence level.

These results reflect the effectiveness of systemized
management services provided by primary healthcare
institutions in digital integrated health in improving the
health outcomes of diabetes patients. This aligns with
the findings of prior research, which have demonstrated
that community-based chronic disease management
programs can significantly reduce blood glucose levels,
blood pressure, cholesterol levels, and weight while
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enhancing patients’ overall quality of life [24—26]. The
core of chronic disease management is long-term, con-
tinuous health monitoring and intervention, and digital
integrated health can provide integrated management
models, enabling patients to benefit from more continu-
ous and comprehensive health management services.

In addition, in order to verify the robustness of the
study results, the index of glycosylated hemoglobin
(HbAlc) was used as a surrogate variable for further
analysis. Robustness tests indicate that even when using
glycated hemoglobin concentration as a standard, par-
ticipation in chronic disease management still has a
significant positive impact on patients’ health improve-
ment. The regression results show that participating in
chronic disease management can increase the probability
of achieving the target by 1.8%, which is statistically sig-
nificant at a 10% confidence level and consistent with the
benchmark regression results.

The results of robustness test further support the con-
clusion of this paper on the effectiveness of chronic dis-
ease management in improving the long-term health
status of patients. Since HbAlc can reflect a patient’s
average blood sugar level over the past 2—3 months, it is a
key indicator of long-term blood sugar control and more
representative of the lasting effects of chronic disease
management. Therefore, the significance of the robust-
ness analysis results reaffirms the potential role of digital
health in long-term health management.

Further analysis in this study revealed the critical role
of patient compliance in chronic disease management.
The results showed that even if the patients participated
in chronic disease management program, the level of
their compliance greatly affected the health management
effect. As shown in Table 2; Fig. 1, fasting, postprandial
and other periods of blood glucose reduction and the
improvement of HbAlc concentration in patients with
high compliance were significantly higher than those
in patients with low compliance. This was further vali-
dated by Probit model analysis, with the results in Table 4
showing a 5.1% increase in the probability of downscaling
in patients with high adherence compared to those with
low adherence, which was significant at the 1% confi-
dence level.

These results indicate that improving patient com-
pliance is a key factor in ensuring the effectiveness of
chronic disease management programs. Highly compli-
ant patients are more likely to actively cooperate in the
management program, follow medical advice for regu-
lar monitoring and treatment, and achieve better gly-
cemic control outcomes. This finding is consistent with
previous research, which indicates that patient com-
pliance is one of the key factors affecting the effective-
ness of chronic disease management [23, 27]. Patients
with low compliance may not be able to receive health
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management according to the plan, leading to poor man-
agement outcomes. Therefore, the role of compliance in
chronic disease management cannot be ignored.

In the regression model, this study introduced sev-
eral control variables (such as age, gender, BMI, hyper-
tension, etc.) to control for other factors that may affect
the effectiveness of health management. Although these
variables did not have a decisive impact on the main con-
clusions, their role is still worth paying attention to. The
study found that the effect of age on the outcome was
complex, which may reflect the fact that as patients age,
their metabolic levels, physical function, and response to
health management may change. In addition, the regres-
sion coefficients of BMI and hypertension variables were
not statistically significant, but in the context of chronic
disease management, these factors’ potential impact on
individual health status still has reference value.

The findings of this study provide empirical support
for the application of digital integrated health in chronic
disease management. The study shows that through sys-
tematic management at the primary healthcare level,
patients can effectively control their blood sugar lev-
els and improve their overall health status. Firstly, they
enable real-time, continuous monitoring, allowing
healthcare providers to track patient progress and inter-
vene promptly. Secondly, the platforms offer personal-
ized care, providing tailored advice on diet, exercise,
and medication, which is difficult to achieve in tradi-
tional settings. Lastly, digital platforms enhance patient
engagement through tools that boost compliance, which
is critical for improving health outcomes. Regarding the
differences in outcomes between patients enrolled in
management and those not enrolled, our study found
that patient compliance plays a significant role. Patients
with higher compliance showed significantly better
blood glucose control and HbA1lc improvement. Overall,
the research findings emphasize the positive role of the
comprehensive management model of digital integrated
health in chronic disease management, and also provide
strong evidence for further improving chronic disease
management efficiency and achieving optimal allocation
of medical resources.

Strength and limitations

The strength of this study lies in using real health data,
especially glucose monitoring data of diabetes patients,
which makes the results more credible and has realis-
tic reference value. The study delves into the impact of
patient adherence on the effectiveness of chronic dis-
ease management and reveals the significant effects of
high adherence patients in controlling blood sugar and
improving HbAlc. This provides specific guidance for
optimizing future chronic disease management. Addi-
tionally, the study analyzes the actual operational effects
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of digital medical platforms in the context of Chinese
policy, which has both academic and practical reference
value. Finally, the flexibility and adaptability of the digi-
tal integrated health during the pandemic ensured the
continuity of basic medical services and demonstrated its
important role in public health crises.

However, although this study demonstrates many
advantages of the digital integrated health in chronic dis-
ease management, there are still some limitations. First
of all, the improvement of low-adherence patients in the
management program was small, indicating that how to
motivate and support low-adherence patients during
the promotion of the digital integrated health is a key
issue to be addressed in the future. Possible measures
include enhancing patients’ health awareness, improv-
ing the level of personalized services, and providing more
health incentives to promote their active participation
in health management. Secondly, this study is based on
data from Tianjin, a city with relatively advanced health-
care infrastructure and digital health adoption. However,
this setting may not fully represent regions with differ-
ent levels of economic development, healthcare acces-
sibility, or digital integration. For example, rural areas
or economically disadvantaged regions may face bar-
riers such as lower internet penetration, limited digital
literacy, and insufficient healthcare staffing, which could
impact the effectiveness of digital health interventions.
Future research should validate our findings in regions
with varying healthcare capacities, such as smaller cit-
ies, rural areas, or provinces with different health poli-
cies, to examine whether similar health improvements
can be achieved. In addition, future research can further
explore the long-term health effects of the digital inte-
grated health and its impact on the cost-effectiveness
of the medical system through more rigorous research
designs such as randomized controlled trials. In addi-
tion, the study design was an observational study, and the
interference of confounding factors cannot be completely
excluded. Future studies can consider using random-
ized controlled trials to further verify the findings of this
study.

Conclusion
In conclusion, this study illustrates the efficacy of digital
integrated health in managing chronic diabetes, particu-
larly in enhancing patients’ glycemic control and optimiz-
ing healthcare services. Patients with high compliance
derive greater benefits from these digital platforms,
underscoring that active engagement and adherence
are critical factors for the successful implementation of
chronic disease management.

To improve patient compliance and optimize digi-
tal health management, we propose enhancing patient
education through digital platforms for personalized
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health information, reminders, and public awareness
campaigns to emphasize the importance of disease man-
agement. Expanding access to digital health services by
improving internet and mobile connectivity, especially in
underserved areas, will ensure equitable access. Finally,
strengthening primary care integration by equipping
healthcare providers with digital tools and training will
improve coordination and continuity of care, leading to
better health outcomes.
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