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Abstract: Objective: This paper aimed to evaluate the effects of comprehensive intervention and graded manage-
ment for the prevention and treatment of cardiovascular diseases among patients with dyslipidemia in the Wujiang 
District of China. Methods: A database for patients’ blood lipids was created and stratified random sampling was 
conducted. A total of, 1,105 patients who agreed to accept treatment intervention and management were grouped 
as the intervention group, while 1090 patients who disagreed with intervention were grouped as the control group. 
Those in the control group did not receive active follow-up or intervention, while those in the intervention group 
received comprehensive intervention and management in the community. After 18-months of follow-up, the health 
indices were compared between the two groups before and after management in terms of awareness rates, treat-
ment rates, compliance rates, the levels of blood lipids, the scores of the Dietary Evaluation Scale for Patients with 
Hyperlipidemia (DESPH), and the onset risks of arteriosclerotic cardiovascular disease (ASCVD) within 10 years. 
The incidence of cardiovascular endpoint events was also compared. Results: After management, the three rates 
in the intervention group were remarkably higher than those before management, and they were remarkably higher 
than those in the control group (all P<0.001). After management, the DESPH scores in the intervention group were 
remarkably lower than those before management, and they were remarkably lower than those in the control group 
(all P<0.001). After management, the levels of TG, TC and LDL-C reduced remarkably, while HDL-C levels increased 
remarkably in the intervention group, and the differences were statistically significant compared with those in the 
control group (all P<0.01). After management, the proportion of high-risk and extremely high-risk patients with 
dyslipidemia reduced remarkably, while that of low-risk and intermediate-risk patients increased remarkably in the 
intervention group (all P<0.001). According to the 18-month follow-up, the incidence of cardiovascular endpoint 
events in the intervention group was remarkably lower than that in the control group (P<0.001). Conclusion: For 
patients with dyslipidemia, assistance of community intervention and graded management can contribute to health 
education, improve diets and nutrition, and effectively regulate abnormal levels of blood lipids, and is therefore 
particularly relevant for reducing the risk of cardiovascular disease in the patients.
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Introduction

According to epidemiological investigations, 
cardiovascular diseases (CVDs) are the leading 
cause of death among Chinese residents, and 
the mortality rates among urban and rural resi-
dents are 42.61% and 45.01%, respectively [1]. 
Atherosclerotic cardiovascular disease (ASCVD) 
is a main factor for the high mortality of CVDs  
in China, and dyslipidemia is considered as one 
of its main risk factors [2]. Many studies have 
confirmed that the decreasing levels of total 

cholesterol (TC), low-density lipoprotein choles-
terol (LDL-C) and triglycerides (TG) and the 
increasing levels of high-density lipoprotein 
cholesterol (HDL-C) can significantly reduce the 
incidence and death risk of ASCVD [3-5]. 
Comprehensive intervention and graded man-
agement can significantly improve the blood 
lipid levels of patients with dyslipidemia [6]. In 
China, the prevention and treatment work for 
CVDs has been carried out for many years, and 
certain results have been achieved. However, 
generally speaking, the prevalence and mortal-
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ity rates of this disease is still on the rise. In 
2016, a joint committee that was composed of 
multidisciplinary Chinese experts revised The 
Guidelines For Prevention and Treatment Of 
Dyslipidemia in Chinese Adults, streamlined 
the indicators for the risk assessment of CVDs, 
and optimized the predictive model for the 
onset risk of ASCVD within 10 years [7]. 
Currently, community intervention for patients 
with dyslipidemia has been widely reported, but 
there is no research on different graded man-
agement measures for different risks of ASCVD 
in patients. Therefore, this study was designed 
to implement intervention and management 
measures with different intensities according 
to the different risks, and to evaluate their 
effects on preventing and treating CVDs, fur-
ther providing a theoretical basis for the estab-
lishment and improvement of the community 
intervention and management of disease care 
and prevention in China.

Materials and methods

Research subjects

A database for blood lipids in patients with dys-
lipidemia was used, which was created through 
the community doctors working platform of  
The Fourth People’s Hospital of Wujiang Di- 
strict and the screening platform of cardio-
cerebrovascular diseases in Wujiang District. 
Through stratified random sampling, 1,200 
patients that agreed with intervention and 
management from March to June, 2018 (the 
intervention group) were selected, while 1,110 
patients that disagreed were grouped as the 
control group.

Inclusion criteria: Patients were aged 35-79 
years; patients who met the diagnostic criteria 
of dyslipidemia from The Guidelines For 
Prevention and Treatment Of Dyslipidemia in 
Chinese Adults (Revised Edition 2016), which 
was formulated by the joint committee: (1) TC 
≥5.18 mmol/L, (2) TG ≥1.7 mmol/L, (3) LDL-C 
≥3.37 mmol/L, (4) HDL-C <1.04 mmol/L, and 
those who met any of the above criteria [7]; 
patients who were currently receiving treat-
ment with lipid-lowering drugs such as statins. 
Exclusion criteria (in line with any of the follow-
ing criteria): Those who had suffered from CVDs 
before enrollment; those with secondary hyper-
lipidemia that was caused by other reasons; 
those with hepatic and renal dysfunction; tumor 

patients; those with mental or cognitive disor-
ders and those who were unable to communi-
cate normally; pregnant or lactating women. All 
enrolled patients were followed up for 18 
months (from June, 2018 to December, 2019). 
Among them, 115 were lost to follow-up, or 
withdrew from the study halfway, and had 
incomplete data. Finally, 1090 patients were 
actually included in the control group and 1105 
patients in the intervention group.

Research methods

Creation of database: Before and after inter-
vention, the data of body mass index (BMI), 
blood pressure, blood lipids, diabetes, smok-
ing, family history and dietary patterns were 
collected from all enrolled patients via ques-
tionnaire surveys, dietary surveys, body mea-
surement and laboratory testing. Regular fol-
low-up records were made by community 
doctors that were uniformly trained. The per-
sonal health records of all patients were 
entered into the electronic management plat-
form of the database of patients with 
dyslipidemia.

Plans for community intervention and man- 
agement: Through consulting domestic and  
foreign literature, the patterns of community 
intervention and management for patients with 
dyslipidemia were compared among various 
studies. The plans for the implementation were 
formulated in combination with the advantages 
of basic management measures in this com- 
munity. Firstly, based on the flow chart of 
ASCVD risk assessment, the assessment was 
conducted on the patients in the intervention 
group, in which low-risk and intermediate-risk 
patients were included in the first-grade man-
agement; high-risk patients were included in 
the second-grade management; extremely 
high-risk patients were included in the third-
grade management [7]. A team of community 
doctors and nurses was set up, and subjected 
to unified and standardized training in the early 
stages, so as to manage drugs for dyslipidemia. 
Those in the intervention group received regu-
lar follow-ups according to the plans, whereas 
those in the control group did not receive active 
follow-ups or interventions.

Intervention methods: Patients in the control 
group were routinely treated with lipid-lowering 
drugs and given outpatient health education, 
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with appropriate statins selected for their basic 
treatment. Adverse drug reactions were moni-
tored, and other lipid-lowering drugs were used 
when necessary.

Those in the intervention group received com-
munity interventions. (1) Health education and 
self-management: Relying on community fol-
low-up management platforms (such as a dys-
lipidemia patients club, a WeChat official 
account, and morning classroom education at 
a lecture hall), the doctors and nurses trans- 
mitted the correct knowledge of health educa-
tion for blood lipid management to the pa- 
tients, strengthened their self-management 
abilities, and improved their awareness of dys-
lipidemia management. (2) Changes in life-
styles and their supervision by community 
health service nurses: 1) the patients were 
guided to adhere to a healthy and balanced 
diet, quit smoking, and drink less alcohol,  
which can be realized by controlling the intake 
of dietary fat and cholesterol. It was recom-
mended for dietary cholesterol to be <300 
mg/d and the water-soluble dietary fiber to be 
10-25 g/d. Besides, the patients were instruct-
ed to eat more cholesterol-lowering foods  
(such as beans, bean products, agarics, mush-
rooms, oats, konjacs, kelp and marine fishe), 
which can increase the intake of dietary fiber 
and then prevent and treat hyperlipidemia. 2) 
Regular exercise and the control of ideal body 
weight: The patients were encouraged to exer-
cise properly, to burn body fat, and accelerate 
blood circulation, which was helpful to prevent 
cholesterol from depositing on the blood vessel 
walls. They were also guided to choose sui 
table sports for exercise (such as Tai Ji Quan, 
jogging and fast walking) for 30-50 minutes 
every day. They were asked to control their  
body weight, keep their BMI at <24 kg/m2, and 
reduce or avoid obesity. (3) Principles of treat-
ing dyslipidemia: Appropriate statins were cho-
sen as the basic treatment for lowering blood 
lipids, and the patients’ adverse drug reactions 
were monitored. The treatment goals of low-
risk patients with cardiovascular events were 
LDL-C <4.14 mmol/L and TC <6.22 mmol/L; 
those of intermediate-risk patients were LDL-C 
<3.37 mmol/L and TC <5.18 mmol/L; those of 
high-risk patients were LDL-C <2.59 mmol/L 
and TC <4.14 mmol/L; those of extremely high-
risk patients were LDL-C <2.07 mmol/L and TC 
<3.11 mmol/L. The above goals were generally 
achieved within 4 weeks of treatment. For 

patients with poor therapeutic effects or those 
whose goals were not achieved after 4 weeks, 
were given other lipid-lowering drugs for treat-
ment. According to the classification of the dif-
ferent risk levels of cardiovascular events, if 
patients with different grades reached their 
prescribed goals for one month, community 
interventions were stopped.

Graded management: First-grade manage- 
ment focused on life intervention. Health edu-
cation on community intervention for therapeu-
tic lifestyles was carried out, and follow-ups 
were conducted once every 3 months. Physical 
examinations were regularly performed to re-
check and record the patients’ blood glucose, 
blood pressure, blood lipids and other indica-
tors. The patients were followed up for their life 
style, dietary and exercise status, so as to pro-
vide targeted intervention opinions. If dyslipid-
emia was not relieved after 3 months, it was 
decided whether to use lipid-lowering drug or 
not after evaluation.

The grade-two management was based on life 
style intervention and supplemented by drug 
intervention. Community health education was 
carried out, and individualized intervention pro-
grams were developed for the patients. They 
were followed up once every 2 months, and 
physical examinations were regularly per-
formed to re-check and record their blood glu-
cose, blood pressure, blood lipids and other 
indicators. Their life, dietary and exercise sta-
tus was followed up, and the individualized pro-
grams were adjusted in real time. If their blood 
lipids were not improved after one month, they 
would be treated with lipid-lowering drugs.

The grade-three management was based on 
drug intervention and supplemented by life 
intervention. Community health education was 
carried out, and individualized intervention pro-
grams were developed for the patients. They 
were followed up once every one month for 
their life style, dietary and exercise status, and 
the individualized programs were adjusted in 
real time. The changes in their blood glucose, 
blood pressure, blood lipids and other indica-
tors were monitored, in order to adjust the 
treatment programs in time. If their blood lipids 
were not improved after 3 months, they would 
be transferred to higher-level hospitals for 
treatment by other specialists. The clinical 
complications of dyslipidemia were diagnosed 
and treated early.
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Outcome measures

Main outcome measures: (1) After 18-months 
of follow-up, before and after management, the 
awareness, treatment and compliance rates of 
patients with dyslipidemia were calculated 
through questionnaires. The awareness rate = 
the number of patients who had been tested 
for blood lipids and had known about dyslipid-
emia/the number of the patients actually 
enrolled. The treatment rate = the number of 
patients receiving treatment/the number of  
the patients actually enrolled. The compliance 
rate = the number of patients with the quali- 
fied levels of blood lipids/the number of the 
patients actually enrolled. 

(2) Before and after management, the levels of 
blood lipids (TG, TC, HDL-C, LDL-C) in the 
patients were compared between both groups.

Secondary outcome measures: (1) The Dietary 
Evaluation Scale for Patients with Hyperlipide- 
mia (DESPH) was used to evaluate the pa- 
tients’ dietary patterns [8]. A score of <3 points 
indicates qualified; a score of 3-5 points indi-
cates mildly poor diets; a score of >6 points 
indicates severely poor diets. 

(2) According to the predictive model for the 
onset risk of ASCVD, the onset risk within 10 
years was compared between the two groups 
before and after management [7]. 

(3) After the 18-month follow-up, the incidence 
of cardiovascular endpoint events was record-
ed and compared between both groups. The 
events included coronary heart diseases (myo-
cardial infarction, percutaneous coronary inter-
vention, stent thrombosis, and hospitalization 
caused by unstable angina pectoris), hospital-
ization caused by acute heart failure, cerebro-
vascular diseases (stroke, transient ischemic 
attack), peripheral vascular intervention and 
death [9].

Statistical methods

In this study, SPSS 21.0 was applied for sta- 
tistical analysis. Measurement data were 
expressed as mean ± standard deviation (

_
x  ± 

sd). Their comparison between groups was  
conducted by an independent samples t test, 
while the comparison within groups before and 
after management was conducted by a paired t 
test. Categorical counting data were expressed 

as the number of cases (%), and their compari-
son within groups before and after manage-
ment was conducted by a paired χ2 test, with 
the comparison between two groups conduct-
ed by a χ2 test. P<0.05 indicated statistical 
significance.

Results

General information of patients with dyslipid-
emia

In this study, 2,195 patients were enrolled, with 
1,090 cases in the control group and 1,105 
cases in the intervention group. See Table 1 for 
specific general information.

Effects of health education

In the control group, the awareness, treatment 
and compliance rates were not statistically dif-
ferent between before and after management 
(P>0.05). After management, the three rates in 
the intervention group were remarkably higher 
than those before management, and they were 
remarkably higher than those in the control 
group (all P<0.001). See Table 2.

Dietary evaluation

In the control group, the DESPH scores were 
not significantly different between before and 
after management (P>0.05). After manage-
ment, the scores in the intervention group were 
remarkably lower than those before manage-
ment, and they were remarkably lower than 
those in the control group (all P<0.001). See 
Table 3 and Figure 1.

Changes in blood lipid levels

In the control group, the levels of TG, TC, HDL-C 
and LDL-C were not significantly different 
between before and after management 
(P>0.05). After management, the levels of TG, 
TC and LDL-C were remarkably reduced, while 
HDL-C levels increased remarkably in the inter-
vention group, and the differences were statis-
tically significant compared with those in the 
control group (all P<0.01). See Table 4.

Effects on prevention and treatment of CVDs

In the control group, there was no significant 
change in the proportion of patients with differ-
ent risk levels between before and after man-
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agement (P>0.05). After management, the pro-
portion of high-risk and extremely high-risk 
patients with dyslipidemia reduced remarkably, 
while that of low-risk and intermediate-risk 
patients increased remarkably in the interven-
tion group (all P<0.001). See Table 5.

Analysis of cardiovascular endpoint events

According to the 18-month follow-ups, the inci-
dence of cardiovascular endpoint events in the 

intervention group was remarkably lower than 
that in the control group (P<0.001). See Table 
6.

Discussion

Atherosclerosis of the arterial walls and throm-
bosis, which are caused by the abnormal 
metabolism of blood lipids, are two major risk 
factors of CVDs [8]. According to a clinical ran-
domized controlled trial, after correction by the 

Table 1. Comparison of general information of patients with dyslipidemia (
_
x  ± sd, n)

Control group (n=1,090) Intervention group (n=1,105) χ2/t P
Age (year) 62.7±11.1 62.4±10.0 0.665 0.506
Gender (n) 0.971 0.324
    Male 523 507
    Female 567 598
Body mass index (kg/m2) 23.86±2.91 23.80±2.88 0.485 0.627
Obesity (n) 43.995 <0.001
    Yes 55 146
    No 1035 959
Smoking (n) 30.574 <0.001
    Yes 168 275
    No 922 830
Hyperuricemia (n) 2.549 0.110
    Yes 128 155
    No 962 950
Non-alcoholic steatohepatitis (n) 28.801 <0.001
    Yes 134 230
    No 956 875
Fatty liver (n) 0.954 0.329
    Yes 145 163
    No 945 942
Hypertension (n) 9.765 0.002
    Yes 683 620
    No 407 485
Diabetes mellitus (n) 0.310 0.578
    Yes 390 408
    No 700 697
Occupation (n) 8.840 0.012
    Farmer 460 398
    Retired worker 538 606
    Others 92 101
Education background (n) 95.786 <0.001
    Senior high school and below 783 606
    Bachelor 297 422
    Master and above 10 77
Previous treatment history (n) 19.183 <0.001
    Non-drug treatment 673 580
    Drug treatment 417 525
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established risk factors (such as LDL-C) of coro-
nary heart diseases, the rise of TG levels is sig-

munity health service stations in Zhenze Town, 
in order to lower the incidence and the mortali-
ty rate of cardiovascular events in the patients 
and to reduce medical and health costs. 
Lifestyle interventions are essential to peo- 
ple’s long-time health, and unreasonable diets 
cause abnormal blood glucose and lipids, fur-
ther leading to atherosclerosis [11, 12]. As 
reported by previous studies, dietary choles-
terol is positively and significantly correlated 
with the mortality rate of ASCVD [13]. 
Carbohydrate filled food that is rich in fiber is 
the best dietary substitute for saturated fat, 
and maximizes the effects of diet on LDL-C lev-
els [14]. In this study, after management, the 
awareness, treatment and compliance rates in 
the intervention group were remarkably higher 
than those before management; the DESPH 
scores in this group were remarkably lower 
than those before management, and the differ-
ences were statistically significant compared 
with those in the control group. This suggests 
that for patients with dyslipidemia, the assis-

Table 2. Comparison of the awareness, treatment and compliance 
rates of patients with dyslipidemia (n, %)

Control group 
(n=1,090)

Intervention group 
(n=1,105) χ2 P

Awareness rate
    Before management 177 (16.24) 199 (18.01) 1.212 0.271
    After management 188 (17.25) 895 (81.00) 892.113 <0.001
    χ2 0.398 876.858
    P 0.528 <0.001
Treatment rate
    Before management 152 (13.94) 166 (15.02) 0.514 0.473
    After management 170 (15.60) 730 (66.06) 577.732 <0.001
    χ2 1.181 597.100
    P 0.277 <0.001
Compliance rate
    Before management 130 (11.93) 144 (13.03) 0.613 0.434
    After management 142 (13.03) 696 (62.99) 580.263 <0.001
    χ2 0.605 585.155
    P 0.437 <0.001

Table 3. Comparison of dietary evaluation of patients with dyslipid-
emia (

_
x  ± sd)

Control group 
(n=1,090)

Intervention group 
(n=1,105) t P

Before management 3.39±1.34 3.33±1.33 1.053 0.293
After management 3.30±1.45 2.75±1.43 8.947 <0.001
t 1.505 9.873
P 0.132 <0.001

Figure 1. Comparison of dietary evaluation of pa-
tients with dyslipidemia. Compared with before man-
agement, ***P<0.001; compared with control group, 
###P<0.001.

nificantly related to the 
increase of mortality rates, 
myocardial infarction rates 
and the recurrence rates  
of coronary events, so TG 
is considered as an inde-
pendent risk factor of coro-
nary artery diseases [9]. 
For patients with dyslipid-
emia, community interven-
tion and effective manage-
ment models are effec- 
tive in managing blood li- 
pids. Community interven-
tion for dyslipidemia is a 
kind of health promotion 
activity that is based on 
the community and de- 
signed for different target 
groups; the key of the in- 
tervention based on the 
ability to enhance patients’ 
daily practical skills, to 
help them “know” and pay 
attention to “do” [10].

This study evaluated the 
rationality and effective-
ness of the community 
intervention and graded 
patterns in patients with 
dyslipidemia, and extend-
ed this strategy to 23 com-
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tance of community intervention and graded 
management can contribute to health educa-
tion, and improve the rationality of diet and 
nutrition. This conclusion is similar to the find-
ings of relevant research [15]. For every 1.0 
mmol/L decrease in LDL-C levels, the inciden- 
ce of CVDs correspondingly reduces by 22%, 
and that of heart disease and ischemic stroke 
also reduced [16]. For patients with dyslipid-
emia, the levels of blood lipids are also a main 

levels of blood lipids, lipid-lowering drugs are 
essential to the treatment of high-risk and 
extremely high-risk patients. Many clinical stud-
ies have shown that statins can remarkably 
reduce the incidence and the mortality rate of 
CVDs, slow down coronary atherosclerosis, and 
even promote its regression [19, 20]. For peo-
ple with a low total risk of CVDs, it is necessary 
to prescribe drugs carefully when conducting 
primary prevention [21]. Due to the full consid-

Table 4. Comparison of the awareness, treatment and compliance 
rates of patients with dyslipidemia (

_
x  ± sd)

Control group 
(n=1,090)

Intervention group 
(n=1,105) t P

TG (mmol/L)
    Before management 2.44±0.56 2.49±0.91 1.548 0.122
    After management 2.39±0.72 2.25±0.61 4.918 <0.001
    t 1.910 7.282
    P 0.070 <0.001
TC (mmol/L)
    Before management 6.13±1.47 6.21±1.10 1.445 0.149
    After management 6.04±1.20 5.91±0.97 2.793 0.005
    t 1.566 6.800
    P 0.118 <0.001
LDL-C (mmol/L)
    Before management 2.97±0.36 2.95±0.27 1.474 0.141
    After management 2.95±0.34 2.74±0.25 16.501 <0.001
    t 1.333 18.971
    P 0.183 <0.001
HDL-C (mmol/L)
    Before management 1.18±0.23 1.19±0.25 0.975 0.330
    After management 1.19±0.22 1.25±0.25 5.966 <0.001
    t 1.037 5.641
    P 0.300 <0.001
Note: TC: total cholesterol; LDL-C: low-density lipoprotein cholesterol; TG: triglycerides; 
HDL-C: high-density lipoprotein cholesterol.

Table 5. Comparison of ASCVD risk assessment of patients with dys-
lipidemia (n, %)

Control group 
(n=1,090)

Intervention group 
(n=1,105) χ2 P

Before management 0.823 0.364
    Low risk, medium risk 402 (36.88) 387 (35.02)
    High risk, very high risk 688 (63.12) 718 (64.98)
After management 42.718 <0.001
    Low risk, medium risk 440 (40.37) 600 (54.30)***

    High risk, very high risk 650 (59.63) 505 (45.70)***

Note: compared within the same risk level before management, ***P<0.001. ASCVD: 
arteriosclerotic cardiovascular disease.

outcome measure to eval-
uate the therapeutic eff- 
ects on them. In our stu- 
dy, after management, the 
levels of TG, TC and LDL-C 
were remarkably reduced, 
while HDL-C levels was 
increased remarkably in 
the intervention group, 
and the differences we- 
re statistically significant 
compared with those in 
the control group. This 
indicates that the pattern 
of community intervention 
and graded management 
can effectively regulate 
the patients’ blood lipid 
levels, which is similar to 
the findings of Tan et al. 
[17]. This is because 
through community inter-
vention, patients can bet-
ter understand the impor-
tance of regulating blood 
lipids, enhance their treat-
ment compliance, and 
strictly control their diets, 
as well as take part in rea-
sonable exercise. All of 
these schemes can effec-
tively lower blood lipids, 
which has been confirmed 
by evidence-based medi-
cine [18].

Guidelines at home and 
abroad suggest that the 
risk assessment of CVDs 
should be carried out in 
the treatment of dyslipid-
emia. Although changes in 
therapeutic lifestyles can 
remarkably improve the 
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eration of the cost-effectiveness and quality of 
life of the patients, graded management was 
applied to this study. After management, the 
proportion of high-risk and extremely high-risk 
patients with dyslipidemia reduced remarkably, 
while that of low-risk and intermediate-risk 
patients increased remarkably in the interven-
tion group. Additionally, the incidence of cardio-
vascular events was remarkably lower in the 
intervention group. This suggested that for 
patients with dyslipidemia, the pattern of com-
munity intervention and graded management 
can significantly reduce the proportion of high-
risk and extremely high-risk patients with car-
diovascular events, and then lower the risk of 
the events. This is similar to the findings of 
Weng et al. [22]. The data in this study were 
from assingle-center and the duration of the 
follow-up was short, but the influence of dyslip-
idemia on the patients is usually longer than 
ten years. Therefore, it is still necessary to 
extend the duration of follow-ups, in order to 
more accurately evaluate the effects of this 
scheme on patients and on preventing CVDs.

In summary, for patients with dyslipidemia, the 
pattern of community intervention and graded 
management can contribute to health educa-
tion, improvement of diet and nutrition, and 
effectively regulate abnormal levels of blood 
lipids, so it is particularly important for reducing 
the risk of cardiovascular events.
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