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Introduction

• Cardiovascular disease (CVD), the top of the four major chronic
diseases, accounts for 44% of the total number of deaths from
chronic diseases (World Health Organization[WHO], 2018)
According to the report on cardiovascular diseases in China (2017), the
number of cardiovascular patients in China will be as high as 290 million
by January 2018.
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• Health management uses the theories, techniques and methods of
medicine, management and information technology to detect,
evaluate and intervene the health status and the risk factors of
individuals or groups comprehensively and continuously, so as to
achieve the goal of improving individual’s health.
 Chronic non-communicable diseases are the most easily preventable
diseases (Li & Huang, 2017), and thus the scope of chronic diseases health
management application in many countries is mainly the prevention and
management.
 60% of cardiovascular disease related to the lifestyle of individual, as well as
factors such as genetics, social conditions and climate.
 Considering the individual differences among the risk factors, a personalized
intervention on the main risk factors could be an effective measure to reduce
the incidence of CVD (WHO, 2015).

• The rapid development and widespread popularization of the
Internet have provided opportunities for knowledge sharing and
new ways for health management. The Internet has become an
important channel for people to obtain free health management
information.
 Online information has numerous sources, huge quantity, uneven
accuracy (some even contradictory knowledge) and serious lack of
personalization.
 It is difficult for people to find high-quality health management knowledge
they really need, or it is difficult or even impossible to identify the lowquality or false health management knowledge.
 How to make multi-source and heterogeneous health management
information structural, logical and standardized, and then help people to
acquire accurate health management knowledge is an urgent problem to
be studied.

With the rapid development of health management, many manufacturers have
launched various applications based on intelligent health management (e.g.
smart health mobile app) and solutions for various smart wearing devices (e.g.
smart bracelets, wearable electrocardiograph, etc.).
However, they have the following characteristics:
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Contribution

• Summarize the key concepts of CVD health
management
• Construct a knowledge framework to supplement
the current lack of public-oriented knowledge base
of CVD health management in China
• The key concepts and knowledge framework are
helpful to realize the filtering, extraction, structure
and systematization of multi-source and
heterogeneous CVD health management resources.

• It is aimed at health management of CVD patients,
high-risk groups and even healthy people.
• The current medical knowledge bases are mainly
designed for doctors' diagnosis and treatment.
• The core ontology of the knowledge base is
personalized health management program, which
can satisfy the health management needs of both
the sick and healthy people.

• The domain ontology library developed is a basic
research, which can be applied in personalized selfcare applications such as health management
knowledge recommendation systems, rehabilitation
systems and intelligent mobile health apps which
need knowledge base support.
• Based on the knowledge base we built, we give a
quantitative recommendation algorithm of
personalized health management program.
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Background research

• Guidelines for the Prevention of Cardiovascular Diseases in China
classified the risk factors into three categories:
 traditional risk factors
 potential risk factors
 socio-economic / psychological behavioral factors

Typical risk factors and classification of CVD
Classification
Traditional risk factors
Potential risk factors
Socio-economic /
psychological
behavioral factors

Risk Factors
Age, family disease history, male, hypertension, excessive smoking, excessive
alcohol consumption, dyslipidemia, diabetes, etc.
Overweight/obesity, sleep apnea, elevated coagulation factor, environment (air
pollution), etc.
Education level (low), economic income, mental stress, certain mental illness,
etc.

Except for immutable genetic factors such as age, family disease
history and gender, other risk factors all can be intervened, especially
those related to diet, physical exercise and unhealthy lifestyle, 80% of
CVD are preventable

Authors

Research

Conclusion

Chiuve et
al.(2014)

collected lifestyle related data (e.g.
age, smoking, BMI, exercise, alcohol
consumption, etc.) from 61,025
women and 34,478 men

build a model based on the data
which can accurately identify
individuals at increasing risk of CVD

Stevens et
al. (2016)

conducted a prediction study based
on a China Health and Nutrition
Survey of more than 20,000 people
in 15 provinces and cities in 2009

the implementation of lipid-lowering
therapy could avoid 3.4 million
cardiovascular deaths

Gao
et.al(2015)

monitored the diet and exercise
habits of 30 patients with chronic
diseases, and carried out systematic
and personalized health
management programs on them

the cardiovascular related physical
indicators of patients improved
significantly 3 months later

Li et
al.(2008)

Do a 20-year follow-up study on the
long-term effect of lifestyle
interventions to prevent diabetes in
China Da Qing

active lifestyle interventions have
reduced cardiovascular mortality over
20 year.

• Knowledge related to medical information is one of the most important
knowledge of human beings, and all countries attach great importance to
research of medical health knowledge engineering.
• Since the 1990s, the research of knowledge base has become an important
research direction in the field of medical and health.
 MedlinePlus, which provides easy-to-understand disease and health information to the
general public
 WebMD, the largest healthcare service website in the United State
 Orphanet, a rare disease knowledge base
 HeartCare, a home rehabilitation knowledge base system for patients after coronary artery
bypass surgery
 Brainfood, a knowledge base for diabetes health education
 HealthKnowledgeBase, an comprehensive health knowledge base of MediResource
 National Knowledge Infrastructure in Medical (NKIMed), funded by the National Natural
Science Foundation of China
 Various health portals provide various disease information and health program
information, such as: Good Doctor Online, Seeking Medicine Network, 39 Health Network,
etc.
 Chinese Unified Medical Language System (CUMLS), Traditional Chinese Medical
Language System (TCML)

Advantage

Disadvantage

1. There are not only comprehensive knowledge bases, but also knowledge
bases for patients with specialized diseases.
2. These knowledge bases are mainly presented in the form of web pages and
contains important information about various diseases, such as drug
information/treatment regimens/technical terms/latest research progress, etc.
3. There are public-oriented Internet medical platforms, such as Good Doctor
Online， Medical Question Network，39 Health Network. These websites
provide a communication platform for hospitals, doctors and patients, and
provide the public with the latest health-related information and basic
knowledge.
1. There are health management programs for the public on these platforms,
but the individualization of the programs is seriously insufficient, which
basically belongs to the popularization of health knowledge, and does not take
into account the natural and social environmental factors.
2. Some knowledge bases are mainly for medical professionals, which are not
applicable to the general public.
3. Public-oriented Internet medical platform can find diseases, doctors,
hospitals and self-diagnosis, but there is no standard uniformity for health
management programs. Most of them popularize health knowledge for the
public through knowledge links such as "health express".

The goal of ontology is to capture main relationship between concepts,
which can be used as a unified framework to solve domain problems.
Domain Ontology expresses specific meanings of terminologies adapted
to the domain (Noy & McGuinness, 2001), and can better describe the
attributes and relationships between concepts in a specific field.

4 Development of ontology

We propose the following main ontology frameworks in the field of CVD health
management:

Semantic relationship network of CVD personalized health management
program ontology

Conceptual hierarchy and ontology instance

Custom relationship of the ontology (OntoGraf screenshot)
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Application case

•

Recommendation of Qualitative program:

 The exercise program:
5 km/h walking, 8 km/h running, and no
outdoor exercise
 The dietary plan:
cereal food - millet, japonica rice,
vegetable - spinach, yam, white radish,
fruit - hawthorn, pear, banana,
livestock and poultry meat - pig liver,
aquatic food - turtle,
bean food - tofu,
dairy products - milk,
eggs - eggs,
Inedible food - balsam pear, celery, mutton,
pomegranate, turtle, orange
 Sources of knowledge:
Chinese Health Prescription, Traditional
Chinese Medicine Health Prescription and
Effective Prescription

• The quantified dietary plan :
millet 275 g,
japonica 125 g,
spinach 100 g,
yam 300 g,
radish 100 g,
pear 100 g,
Hawthorn 200 g,
banana 100 g,
turtle 100 g,
pig liver 75 g,
eggs 50 g,
milk 300 g,
water tofu 50 g,
cooking oil (sunflower seed oil for example) 25 g,
non-edible food: balsam pear, celery, mutton, pomegranate, orange.

