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Abstract. Hypertension is a common chronic disease, and its high incidence and complications bring heavy 
burden to patients and society. In order to effectively control hypertension and reduce the risk of 
cardiovascular disease, this paper puts forward a set of hypertension prevention and control scheme for a 
community in Laoshan District of Qingdao City, and discusses the supporting role of information 
construction. The program takes health education as the basis, lifestyle intervention as the means, 
standardized diagnosis and treatment as the core, drug treatment as the guarantee, health monitoring as the 
support, and social support as the link, forming an all-round, multi-level and three-dimensional hypertension 
prevention and control system. 

In the process of the project, our medical team and information technology team cooperated closely to 
develop software and algorithms, including health management system, underlying database, app and 
intelligent background system, which made our project have tools, challenges and output. 

1. Introduction 
Hypertension is one of the major causes of the global 
burden of disease. According to the report of the World 
Health Organization, about 1 billion people in the world 
suffer from hypertension. According to the China 
Cardiovascular Health and Disease Report 2022, the 
number of hypertension patients in China is 245 million, 
but the awareness rate of hypertension patients is only 
51.6%. High blood pressure can not only lead to serious 
diseases such as heart disease and stroke, but also bring 
huge psychological and economic pressure to patients. [1] 
Therefore, strengthening the prevention and control of 
hypertension and improving community health has 
become one of the priorities of China's public health 
work. 

The differences between the solutions mentioned in 
this article and existing solutions: 

At present, doctors prescribe drugs based on 
experience and medication habits, and when patients 
make their own medicine at home, doctors are unaware 
and unable to manage it. For example, some patients see 
high blood pressure and increase the amount of medicine. 
This is not scientific. In the field of medicine, decision 
trees can be used to assist doctors in making decisions 
such as disease diagnosis and treatment choice. Based on 
the decision tree, a diagnosis or treatment model can be 
constructed according to the patient's symptoms, signs, 
examination results and other information. When it is 
necessary to evaluate the rationality of a certain patient's 
medical plan, the patient's information can be input into 
this model to get the corresponding diagnosis or 

treatment plan suggestions, so as to evaluate the 
rationality of the current medical plan. When patients 
adjust their own medication regimen, the model can give 
feedback to remind users of the irrationality of their own 
medication adjustment and remind follow-up visits [2] 

The existing solution is to measure blood pressure at 
home with an electronic sphygmomanometer, which 
cannot monitor continuous blood pressure and blood 
pressure during sleep at night. As a smart wearable 
device, smart watches have made significant progress in 
blood pressure monitoring in recent years. For 
community residents, the use of smartwatches for blood 
pressure monitoring brings many benefits to blood 
pressure management: 

Improve HYPERTENSION AWARENESS RATE: 
In our country, the awareness rate of HYPERTENSION 
is relatively low. Many people with high blood pressure 
do not know they have high blood pressure, and it is 
often discovered after complications occur. The smart 
watch can give the wearer an alarm at the early stage of 
abnormal blood pressure rise, so that they can know their 
blood pressure status in time, thereby improving the 
awareness rate of hypertension. 

24/7 monitoring: The smartwatch can be worn all day 
for 24-hour blood pressure monitoring. This can not only 
inform the diagnosis of specific types of hypertension 
(e.g. nocturnal hypertension, early morning hypertension, 
ocessive hypertension), but can also be used to evaluate 
the effectiveness of drug treatment. For patients who 
already have high blood pressure, this round-the-clock 
monitoring can help better control blood pressure. The 
portability and real-time nature of smart watches make 
blood pressure monitoring more convenient and timely. 
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Whether at home, at work or during outdoor activities, 
wearers can have their blood pressure monitored anytime, 
anywhere and get immediate results. This helps to detect 
blood pressure abnormalities in time and take appropriate 
measures. 

2. Hypertension prevention and control 
program of Qingdao City 

2.1. Process design 

The first step: identification, automatic archiving: with 
the ID number as the unique identification number of 
community residents, register the APP. Step 2: 
Hypertension diagnosis: Blood pressure SBP≥140mmHg 
or DBP≥90mmHg was measured 3 times on different 
days within 4 weeks of treatment, or antihypertensive 
drugs were applied within 2 weeks before treatment. The 
third step is simple doctor. Step 4: Examination and 
evaluation: Evaluate the history of hypertension patients, 
physical examination, auxiliary examination (blood 
biochemistry, especially liver function, kidney function, 
blood glucose, lipid, blood potassium, uric acid), risk 
factors [3], target organ damage, clinical complications, 
etc.  

Step 5: Daily management and condition monitoring: 
According to patient evaluation results and applicable 
contract package, establish patient health file and 
follow-up treatment management plan, standardize 
patient management: annual routine physical 
examination for hypertensive patients; Lifestyle 
intervention for hypertensive patients (dietary guidance; 
Lose weight and maintain an ideal weight; Appropriate 
regular exercise instruction; Smoking cessation 
advice)[4]; Rehabilitation guidance; Blood pressure 
measurement and medication; Monthly patient follow-up, 
adverse event registration management; Health education 
and psychological counseling services, two-way referrals 
and remote counseling systems. Step 6: Management 
program and effectiveness evaluation: Evaluate the 
effectiveness and performance of hypertension 
management program, and its management goal is to 
reduce blood pressure and reduce the risk of 
complications. 

2.2. Improve the awareness rate of hypertension 

Through various forms, such as lectures, brochures, 
online platforms, etc., popularize the knowledge of 
hypertension prevention and treatment and improve the 
health literacy of residents. Community health service 
centers regularly hold lectures on hypertension 
prevention and treatment, and invite professional doctors 
to explain the harm, prevention and treatment of high 
blood pressure to residents. At the same time, publicity 
materials such as brochures and posters are produced and 
placed in community public places for residents to access 
at any time. Online platforms, such as public accounts 
and community forums, are used to release information 
about hypertension and raise residents' health awareness. 

On-site blood pressure measurement, distribution of 
publicity materials, distribution of salt control tools. 

3. Lifestyle interventions 
Guide residents to improve their eating habits, increase 
physical exercise, quit smoking and limit alcohol 
consumption, so as to reduce the risk of hypertension. 
Community health service centers, together with 
dietitians, sports coaches and other professionals, provide 
residents with personalized diet and exercise guidance. 
For example, residents are instructed to limit salt, 
identify foods high in sugar, and identify foods high in 
potassium [5]. Develop meal plans and exercise 
programs to recommend to residents. 

4. Standardize diagnosis and treatment 
Promote the contracted services of family doctors, 
improve the management level of hypertension patients, 
and ensure that patients receive standardized and 
continuous diagnosis and treatment. Family doctors make 
personalized diagnosis and treatment plans based on 
patients' conditions, medical history, lifestyle and other 
factors to ensure that patients receive standardized and 
effective treatment. At the same time, family doctors 
regularly follow up patients and adjust the treatment plan 
in time to improve the treatment effect. 

5. Drug treatment 
Community health service centers are equipped with 
professional pharmacists to provide services such as drug 
consultation and medication guidance for hypertensive 
patients. According to the patient's condition, age, 
complications and other factors, pharmacists choose 
appropriate antihypertensive drugs for patients, and 
formulate personalized medication plans. At the same 
time, pharmacists regularly follow up patients to ensure 
that patients take drugs on time and in accordance with 
the amount to improve the therapeutic effect. 

The first step: determine the content structure of 
the atlas 

1) Drug classification: First, make clear the main 
classification of hypertension drugs, such as 
angiotensin-converting enzyme inhibitors (ACEI), 
angiotensin-ⅱ receptor antagonists (ARB), calcium 
channel blockers (CCB), diuretics, β-blockers and 
α-blockers. 

2) Representative drugs: List the representative drugs 
in each class of drugs, such as captopril in ACEI, 
enalapril, etc.; 

3) Indications: A brief description of the application 
of each class of drugs, such as ACEI and ARB for 
patients with coronary heart disease, heart failure, etc. 
CCB is suitable for elderly patients, simple systolic 
hypertension, etc.; Diuretics are suitable for patients with 
salt-sensitive hypertension, complicated with obesity or 
diabetes. 
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4) Side Effects and Precautions: List possible side 
effects of each class of medication, such as calcium 
channel blockers that may cause tachycardia, lower limb 
edema, etc 

5) Mutually exclusive rules: Which drugs should not 
be used in combination 

Step 2 Design the atlas form 
Since the function of the graph in our project is not to 

display, but to reason, we did not do the visualization of 
the graph. We disassembled the teaching material and 
guide, and summarized the following node, see Table 1. 
Then we made inference tools, and the inference pair 
process is shown in Figure. 1. 

 
Table 1. Node of the graph 

Type1 Type2 node 

ACEI Indications hypertensi
on 

ARBs contraindicati
on 

hyperkale
mia 

ARBs side effects dizziness 

ARBs side effects headache 

 

 
Figure 1. Workflow of drug treatment 

6. Health monitoring 
Community health service centers set up blood pressure 
monitoring points to provide residents with free blood 
pressure measurement services. Residents can go to the 
monitoring points at any time to learn about their blood 
pressure status. For residents with abnormal blood 

pressure, the community health service center will 
intervene in time, such as adjusting treatment plans and 
carrying out health education to prevent the deterioration 
of the condition. 

In the process of monitoring users' blood pressure 
with wearable devices (such as Huawei Watch and 
Lehuoyuan Watch), various data are closely related to 
blood pressure management. Here are some of the key 
data points: 

6.1. Basic blood pressure data 

Systolic and diastolic blood pressure: This is the most 
basic data in blood pressure monitoring, reflecting the 
pressure of the heart on the blood vessel wall during 
contraction and relaxation. Average blood pressure: It 
reflects the average level of blood pressure over a period 
of time and helps to assess the overall condition of blood 
pressure. The user is asked to take the measurement in a 
quiet state. 

6.2. Ambulatory blood pressure data 

24-hour blood pressure changes: Through the continuous 
monitoring of the wearable device, the user's blood 
pressure changes within 24 hours can be obtained, 
helping to find special cases of abnormal blood pressure 
drops at night or abnormal blood pressure rises in the 
morning. [6] 

Difference between daytime and nighttime blood 
pressure: Comparing blood pressure levels during the day 
and at night can help assess whether the circadian rhythm 
of blood pressure is normal. [7] 

6.3. Heart rate data 

Resting heart rate - the level of the user's heart rate in a 
quiet state, which has some correlation with the level of 
blood pressure. 

• Heart rate during exercise: The user's heart rate 
changes during exercise, which helps to evaluate the 
reactivity and reserve capacity of the cardiovascular 
system. [8] 

7. Risk factor analysis 
In the link of risk factor analysis, we made reference to 
the Framingham study results. Meanwhile, we also 
conducted a multi-factor correlation analysis based on 
the open source data set on kaggle. The data examples 
are as follows Table 2.[9] : 

 
Table 2. Data example 

age anaemia high_BP sex Smoking 
time time 

75 0 1 1 0 4 

55 0 0 1 0 6 

65 0 0 1 1 7 

50 1 0 1 0 7 
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65 1 0 0 0 8 

90 1 1 1 1 8 

75 1 0 1 0 10 

60 1 0 1 1 10 

65 0 0 0 0 10 

80 1 1 1 1 10 

7.1. Other physiological parameters 

Other physiological parameters: Blood oxygen saturation, 
Sleep quality, Behavioral data. 

To sum up, in the process of monitoring the user's 
blood pressure, wearable devices can collect a variety of 
data related to blood pressure management. These data 
not only help doctors to more accurately assess the user's 
blood pressure status, but also provide personalized 
health management recommendations to users to help 
them improve their lifestyle and reduce the risk of 
cardiovascular diseases. [10] 

7.2. Social support 

Community health service centers should strengthen 
cooperation with communities, families, enterprises and 
public institutions to jointly carry out hypertension 
prevention and control work. For example, they have 
cooperated  

with neighborhood committees to carry out care 
activities for hypertensive patients, providing them with 
psychological support and daily care services; And 
cooperate with enterprises and public institutions in their 
jurisdictions to carry out occupational health checks to 
detect employees with abnormal blood pressure in a 
timely manner and prevent their conditions from 
worsening. 

The application of information construction in the 
prevention and control of hypertension 

7.3. Health management system 

Relying on the existing primary medical and health 
information system, further upgrade and develop the 
evaluation and monitoring function of hypertension 
quality control, gradually establish the quality control 
and monitoring and evaluation system of standardized 
hypertension management, and achieve real-time 
monitoring of the control rate of hypertension in primary 
medical institutions. For example, the "chronic disease 
management system" adopted by the Qingdao 
Community Health Service Center realizes the 
whole-process closed-loop management of hypertension 
patients. [11] 

7.4. Data interconnection 

In 2021, the Qingdao Center for Disease Control and 
Prevention will officially add the brand of Qingdao 
Health and Health Big Data Center to realize network 

connectivity between national, provincial and municipal 
health and disease control departments. The network is 
connected to medical and health institutions at all levels 
of the city (including secondary and above medical 
institutions, community health service centers/service 
stations, town health centers, village clinics, etc.) and 
government commissions and bureaux, and a big data 
processing and analysis platform based on Hadoop has 
been built, with sufficient data storage and computing 
processing capacity. Relying on the health big data 
platform, the outpatient and emergency medical records, 
inpatient medical records, testing and other contents of 
the city's medical and health institutions at all levels can 
be obtained. 

Qingdao Center for Disease Control and Prevention 
takes the reform of public hospitals and the high-quality 
development of smart medical construction 
demonstration project as an opportunity, on the one hand, 
to accelerate the construction of health data center, to 
achieve unified data collection, unified data governance, 
unified data storage, unified data service data 
"convergence, treatment and storage" four unified to 
meet the needs of various application scenarios; On the 
other hand, it promotes the function expansion of the 
national health information platform in an orderly 
manner, and improves the ability of health and medical 
big data innovation and application, regional business 
collaboration and smart supervision. 

7.5. Mobile health applications 

Develop mobile health applications related to 
hypertension prevention and control, such as blood 
pressure monitoring APP, health information push, etc., 
so that residents can know their health status at any time 
and obtain knowledge of hypertension prevention and 
control. Residents can upload their blood pressure data 
through the APP, and doctors can follow up and 
intervene in time based on the data. 

7.6. Intelligent background system 

A medication management system based on knowledge 
graph was designed. The bottom layer of this system is a 
knowledge graph, and the product form is a decision tree. 
Doctors can write more personalized prescriptions to 
patients based on this decision tree. For patients, some 
patients will adjust their medication without permission, 
or stop their medication without permission. This 
decision tree can also popularize science for patients, let 
patients understand the characteristics of each 
antihypertensive drug, and do not adjust their medication 
without permission. 

Why decision trees instead of large models: Although 
large models have achieved remarkable results in many 
fields, the application of large models in the field of 
medicine is still in its infancy. Large models need to deal 
with complex medical knowledge systems, such as 
compatibility, contraindications, etc., which requires a 
high degree of complexity and computational power. At 
present, the technical maturity of large pharmaceutical 
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models needs to be improved. The output of large models 
is often difficult to interpret, the so-called "black box" 
problem. When recommending drugs, doctors need to 
explain to patients the basis for drug selection and effects, 
and the output of large models may not meet this need. 

8. Thoughts on the verification process 
In fact, in the process of hypertension management, 
information and intelligence are only an auxiliary role. 
More work is needed for health managers and doctors to 
have a continuous monitoring process at the grass-roots 
level with patients and high-risk populations. The core 
functions of the software system are two: one is to record 
continuous data, facilitate the prompt of critical values, 
facilitate doctors to view patient data, and facilitate 
statistical analysis. This is a relatively certain benefit. AI 
algorithms such as drug use evaluation make the 
software more useful, but the ultimate goal is to 
effectively prevent and control hypertension, so it is 
important to go to the grassroots level to screen and 
register patients and high-risk groups, and the software, 
algorithms and data play a tool role. The origin of this 
article is the use of graphs and decision trees, which feel 
innovative and practical application. 

9. Conclusion 
The hypertension prevention and control program in 
Qingdao is based on health education[12], lifestyle 
intervention as a means, standardized diagnosis and 
treatment as the core, drug treatment as a guarantee, 
health monitoring as a support, and social support as a 
link, forming an all-round, multi-level and 
three-dimensional hypertension prevention and control 
system. The supporting role of information construction 
is indispensable in the prevention and control of 
hypertension. The efficiency and effect of hypertension 
prevention and control can be further improved by means 
of health management system, family doctor contract 
service informatization, mobile health application and 
data sharing and exchange. In the future, Qingdao will 
continue to deepen the prevention and control of 
hypertension, explore more scientific and effective 
prevention and control strategies, and provide residents 
with better health services. [13] 

In terms of data mining, we found that night sleep 
quality is related to night blood pressure, and daytime 
mental stress will affect night sleep quality. Overweight, 
obesity, and genetic factors are associated with the risk 
of high blood pressure. This is consistent with the 
Framingham study results. The work of user data 
collection continues. The purpose of this paper is to sort 
out and explain our research methods, related 
information construction, map design and other work. 
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