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Abstract

Hypertension is a common chronic disease characterized by a large patient pop-
ulation and low blood pressure control rates, imposing a substantial economic
burden on individuals and society; strengthening health management for hy-
pertensive patients represents a critical intervention for improving blood pres-
sure control. Although standardized hypertension management has been exten-
sively implemented at the primary care level, existing studies demonstrate that
blood pressure control rates in China remain suboptimal. This article systemat-
ically reviews domestic studies published in China concerning the effectiveness
of blood pressure control and its influencing factors among hypertensive pa-
tients receiving standardized management, and analyzes limitations in current
research. We identify a paucity of studies on blood pressure control effective-
ness and influencing factors among hypertensive patients receiving standardized
management in China, with additional limitations including a scarcity of high-
quality research, constrained dimensional scope in studies of influencing factors,
inconsistent selection of blood pressure values and methodologies for evaluating
long-term blood pressure control, and blood pressure target achievement criteria
that are not aligned with international guidelines. This article proposes recom-
mendations for future research, including standardizing evaluation criteria for
blood pressure control and increasing research on patients receiving standard-
ized management; broadening research perspectives to thoroughly investigate
multi-level factors affecting blood pressure control; and harnessing big data and
artificial intelligence technologies to advance research on precision management
of hypertensive patients.
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Abstract

Hypertension is a prevalent chronic condition with a sizable patient population
and suboptimal blood pressure control rates, resulting in a substantial economic
burden on individuals and society. Strengthening health management strategies
for hypertensive patients is a crucial intervention to improve blood pressure con-
trol. Although standardized hypertension management has been widely imple-
mented in primary care settings, existing studies indicate that blood pressure
control rates in China remain unsatisfactory. This paper examines research con-
ducted in China on the effectiveness of blood pressure control and the factors
influencing it among hypertensive patients receiving standardized management.
Several limitations in the current body of research are identified, including a
paucity of high-quality studies, narrow research scope in terms of influencing fac-
tors, inconsistent selection of blood pressure metrics, varied approaches to evalu-
ating long-term blood pressure management, and non-alignment of target blood
pressure definitions with international guidelines. The paper proposes future re-
search recommendations, such as standardizing blood pressure control criteria,
expanding the study of patients under standardized management, broadening
research perspectives to explore the impact of multilevel determinants on blood
pressure control, and leveraging big data and artificial intelligence technologies
to advance precision management for hypertensive patients.
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1 Current Status of Research on Blood Pressure Control
and Its Determinants Among Patients Under Standardized
Management in China

1.1 Limited Relevant Research

This study systematically searched Chinese databases (CNKI and Wanfang)
and English databases (PubMed, Embase, and Cochrane Library) for articles
on factors influencing blood pressure control among Chinese hypertensive pa-
tients from January 2018 (following the release of the primary care guideline)
to July 2024. The search yielded surprisingly few studies examining blood pres-
sure control and its determinants among patients receiving community-based
management. Fewer than 40 high-quality studies with controlled bias were
identified, and most were descriptive rather than cohort studies. Among the
literature mentioning hypertension patient management, only five papers ex-
plicitly emphasized the concept of community standardized management, and
merely two used receipt of standardized management (defined as at least one
follow-up every three months plus an annual physical examination) as inclu-
sion criteria. One of these required standardized management to last five years,
while the other required only 30 days, and both lacked detailed descriptions of
evaluation standards.

1.2 Influencing Factors Span Patient, Provider, and Social Environ-
mental Domains

Studies investigating determinants of blood pressure control among community-
managed hypertensive patients have primarily focused on three categories:
patient-related factors, provider-related factors, and social environmental fac-
tors. First, patient-related factors: Most studies consistently identified certain
protective factors including higher education level, higher income, retirement
status, regular exercise, high disease literacy, and habitual blood pressure
monitoring. Conversely, smoking, alcohol consumption, high-salt diet, BMI
outside normal range, high baseline blood pressure, and poor adherence were
identified as risk factors. However, some factors showed contradictory effects
across studies, such as age, gender, and comorbidities. Notably, advanced age
and presence of other chronic conditions were associated with better blood
pressure control in some studies. Additional risk factors identified included
ethnic minority status, specific dietary patterns, and elevated physiological
markers such as total cholesterol, glycated hemoglobin, and uric acid.

Second, provider-related factors: These primarily encompassed family doctor
contract status, number of outpatient follow-ups, medication information, pa-
tient health management, and payment methods. However, studies varied con-
siderably in their specific foci, and overall, few examined characteristics of
healthcare providers. Third, social environmental factors: Aspects such as fa-
vorable exercise environments and family /social support demonstrated positive
impacts on blood pressure control.
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2 Challenges Facing Research on Blood Pressure Control
and Its Determinants Among Community-Managed Hyper-
tensive Patients

2.1 Lack of High-Quality Research and Limited Scope of Influencing
Factor Studies

Overall, these studies suffer from limitations including small sample sizes and
lack of representativeness due to localized data. Determining whether patients
receive standardized management requires assessment of healthcare utilization
over time. The national evaluation system assesses this annually based on
whether patients receive at least four face-to-face follow-ups and one physical
examination per year. However, research lacks consensus on standardized defi-
nitions, particularly for evaluating standardized management in long-term lon-
gitudinal studies. Regarding the scope of influencing factor research, current
studies predominantly focus on individual-level factors while paying relatively
less attention to healthcare provider and environmental factors.

2.2 Inconsistent Selection of Blood Pressure Values and Evaluation
Methods for Long-Term Control

The measurement and selection of blood pressure values, criteria for target
achievement, and methods for evaluating long-term management all significantly
affect research outcomes. Although national policy documents such as the Na-
tional Essential Public Health Service Specifications (Third Edition) and the
National Primary Care Hypertension Management Guidelines (2020 Edition)
propose using the most recent follow-up blood pressure record before the annual
assessment to calculate control rates, with measurement frequency and value
selection determined by initial follow-up blood pressure achievement and sub-
sequent measurements, substantial inconsistencies remain across studies. Some
researchers require three uniform measurements averaged for analysis; others
utilize multiple blood pressure values over extended periods, such as three con-
secutive days of readings, annual average values from medical records, or one
week of home blood pressure monitoring data. Some studies also mandate uni-
form measurement timing (e.g., morning vs. afternoon) and measurement sites.
A 2024 study by Professor Wang Jiguang’s team demonstrated that hyperten-
sion control rates vary significantly across different months and hours, recom-
mending that evaluation protocols should account for measurement timing at
both monthly and hourly levels.

2.3 Blood Pressure Target Criteria Not Aligned with Guidelines

The vast majority of studies uniformly apply the 140/90 mmHg threshold for
evaluating blood pressure target achievement, with only /> ##9EF5% considering
age and comorbidities. In recent years, domestic and international research and
expert recommendations have introduced Time in Target Range (TTR) to evalu-
ate long-term blood pressure management effectiveness. Although no definitive

chinarxiv.org/items/chinaxiv-202505.00095 Machine Translation


https://chinarxiv.org/items/chinaxiv-202505.00095

ChinaRxiv [$X]

TTR standard currently exists, the latest Chinese expert recommendation sug-
gests a TTR of $ $75% during follow-up as a qualified standard, yet this metric
remains underutilized in domestic research.

3 Future Research Recommendations

3.1 Standardize Evaluation Criteria and Increase Focus on Standard-
ized Management Patients

Future research should establish unified evaluation criteria and expand studies
specifically targeting patients receiving standardized management. Although
standardized hypertension management represents a distinctive concept in
China’s healthcare system with clear administrative evaluation standards,
academic consensus is needed on how to assess and evaluate patient receipt of
standardized management, particularly in longitudinal studies. Blood pressure
evaluation should incorporate out-of-office measurements, including 24-hour
ambulatory blood pressure monitoring and home blood pressure data when
feasible. Dynamic indicators such as TTR and blood pressure variability
should be introduced. Furthermore, since chronic disease management aims to
reduce or delay complications, evaluation of standardized management should
incorporate hypertension-related complication incidence and progression as
health outcome indicators alongside process measures.

3.2 Expand Research Perspectives to Multi-Level Influencing Factors

Future research should adopt multi-dimensional perspectives, examining how
primary care accessibility, service quality, staffing, medication availability, com-
munity health support systems, green space availability, and air pollution influ-
ence blood pressure control. Such comprehensive investigations would provide
robust evidence for developing more targeted and effective interventions.

3.3 Leverage Big Data and Artificial Intelligence for Precision Hy-
pertension Management

Although common health determinants show consistent effects across multiple
studies, some variables demonstrate contradictory effects across different study
populations, possibly due to population heterogeneity, sample size variations,
measurement tools, timing, and blood pressure value determination methods.
Future research should fully utilize mobile internet and wearable devices for
continuous health monitoring, collect detailed individual characteristics, and
employ machine learning and large language models to build virtual simulation
prediction models. These models could prospectively identify the most signifi-
cant influencing factors for intervention effectiveness in individuals and provide
personalized recommendations. Dynamic adjustment of intervention priorities
based on changing individual characteristic data would ensure timely responses
to health changes, enhancing the precision and effectiveness of hypertension
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management. Such research would not only provide patients with the most ap-
propriate personalized interventions but also offer novel approaches for public
health management.

Conclusion

While the standardized management rate of hypertensive patients in China has
improved annually, actual blood pressure control rates remain suboptimal. This
study calls for future research to establish standardized evaluation criteria for
standardized management, conduct in-depth analyses of patients already re-
ceiving such management, incorporate dynamic blood pressure indicators and
health outcome assessments, and enhance the scientific rigor and consistency
of management evaluation. Regarding influencing factor research, perspectives
should be expanded to systematically examine the combined effects of health-
care accessibility, community support, and environmental factors on blood pres-
sure control. With the rapid development of big data and artificial intelligence
technologies, precision and personalized hypertension management models will
become increasingly important. Dynamic prediction and intervention systems
based on continuous health data hold promise for significantly optimizing pa-
tient management outcomes and providing new theoretical support and practical
pathways for chronic disease prevention and control system innovation.
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