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In recent years, with changes in people’s lifestyles and 
dietary habits, the disease spectrum of people in China has 
also changed, with cardiovascular diseases (CVDs),1,2 
malignant tumors,3 and other chronic degenerative diseases 
becoming the most important causes of death. CVDs caused 
by atherosclerosis, such as coronary heart disease and stroke, 
have become major causes of death and disability worldwide.4,5 

Information released by China’s Cardiovascular Disease 
Center in 2018 showed that the number of people suffering 
from cardiovascular and cerebrovascular diseases in China 
was as high as 290 million.1 Cardiovascular-induced death 

ABSTRACT
Context • Cardiovascular diseases (CVDs caused by 
atherosclerosis, such as coronary heart disease and stroke, 
have become major causes of death and disability 
worldwide. Atherosclerosis is the primary pathological 
factor causing CVDs. Managing weight, blood pressure, 
and lipids is one of the tenets of chronic-disease 
management, including atherosclerosis.
Objective • The study intended to investigate the effects of 
managing weight, blood pressure, and lipids on disease 
severity in patients with carotid atherosclerosis. 
Design • The research team designed a randomized, 
controlled trial.
Setting • The study took place in the pediatric department 
at the First Hospital of Hebei Medical University in 
Shijiazhuang, Hebei Province, China.
Participants • Participants were 380 patients with carotid 
atherosclerosis who entered the hospital between March 
2018 and June 2020.
Intervention • Participants were randomly assigned, 
using the random-number-table method, to an 
intervention or a control group, with 190 participants in 
each group. Both groups received anti-atherosclerotic 
treatments, and the intervention group also took part in a 
program for combined management of weight, blood 
pressure, and blood lipids. 
Outcome Measures • All measurements occurred at 
baseline and postintervention. Using a questionnaire, the  

study measured the changes in the two groups related to 
alcohol consumption, smoking, high-fat diet, high-salt diet, 
and lack of exercise. A physical examination provided 
participants’ weights, blood pressures, and lipid levels, and 
the Self-Care Ability Assessment Scale (ESCA) provided the 
changes in their self-management ability. A carotid-artery 
examination measured parameters related to carotid 
atherosclerosis, including intima-media thickness (IMT), 
Crouse scores, plaque-class scores, and plaque-grade scores.
Results • At baseline, no statistically significant differences 
existed between the groups. Postintervention, the 
intervention group had significantly greater decreases 
than the control group for alcohol consumption, smoking, 
high-fat diet, high-salt diet, lack of exercise, weight, blood 
pressure, lipid levels, intima-media thickness (IMT) 
scores, Crouse scores, and plaque-grade scores.  
Postintervention, the intervention group had significantly 
greater increases than the control group for self-
responsibility, health knowledge, self-concept, and self-
care-skills scores. 
Conclusions • A program for management of body 
weight, blood pressure, and blood lipids can effectively 
control the severity of carotid atherosclerosis, can prevent 
the disease’s progression, and can be promoted as a 
clinical application. (Altern Ther Health Med. [E-pub 
ahead of print.])
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has been ranked first in China, accounting for more than 
40% of mortality, and CVDs can have a serious impact on 
people’s health.1,6 

Atherosclerosis is the primary pathological factor causing 
CVDs, and controlling the process of atherosclerosis can 
effectively prevent CVDs.7,8 Atherosclerosis is a systemic disease 
that occurs in the large and medium-sized arteries, with the 
carotid artery being one of the most common sites of 
involvement.9 Carotid atherosclerotic plaque can lead to carotid 
artery stenosis, resulting in inadequate intracranial blood supply, 
and ruptured plaque is an important cause of stroke.10

The degree of carotid atherosclerosis can indirectly 
reflect systemic vascular lesions and is an important clinical 
predictor of cardiovascular and cerebrovascular events.11,12 
Polak et al found that the vessel wall is altered in the early 
stages of atherosclerosis.13 Those researchers also found that 
the intima-media thickness (IMT) score can act as an 
independent predictor for the diagnosis of atherosclerosis, 
and a higher IMT indicates a greater risk of atherosclerosis. 
The Crouse score  is widely accepted as a quantitative index 
to evaluate the severity of atherosclerosis, which can be 
obtained by adding up the thickness of all the individual 
plaques measured in the carotid arteries bilaterally.14

A combination of risk factors can cause the formation of 
carotid atherosclerosis, including not only alcohol consumption, 
smoking, and obesity15,16 but also other controllable risk factors, 
such as hypertension and high levels of blood lipids.17,18 
Therefore, a comprehensive approach in clinical practice is 
needed to prevent the onset and development of atherosclerosis. 

In recent years, chronic-disease management has gained 
the attention of the majority of clinicians and patients, and 
managing weight, blood pressure, and lipids is one of the 
tenets of chronic-disease management.19,20 The ratio in serum 
of low-density lipoprotein cholesterol (LDL-C) to high-
density lipoprotein cholesterol (HDL-C) could be a useful 
marker for predicting the presence of carotid plaque in the 
general population.21 As early as 2001, Lakka et al’s study 
found that abdominal obesity can accelerate carotid 
atherosclerosis.22 In addition, hypertension has been shown 
to have a major role in the pathogenesis of atherosclerosis.23 

Choo et al have confirmed that effective management 
measures for patients with atherosclerosis can effectively 
delay the disease.24 Managing patients’ lipid profiles, obesity, 
and hypertension, in parallel with treatment of carotid 
atherosclerosis, may help with their recovery.

However, few studies have occurred on the effects of 
managing weight, blood pressure, and lipids on disease 
severity in patients with carotid atherosclerosis. Therefore, 
the current study intended to investigate the effects of 
managing weight, blood pressure, and lipids on disease 
severity in patients with carotid atherosclerosis.

METHODS
Participants

The research team designed a randomized, controlled 
trial. The study took place in the Health Management Center 

at the First Hospital of Hebei Medical University in 
Shijiazhuang, Hebei Province, China. Potential participants 
were patients with carotid atherosclerosis who had entered 
the hospital between March 2018 and June 2020.

Potential participants were included in the study if they: 
(1) met the diagnostic criteria for carotid atherosclerosis 
using ultrasound, and (2) had a normal spirit. Potential 
participants were excluded from the study if they: Severe 
cognitive impairment; Severe organ failure; Unstable periods 
of chronic diseases such as hypertension; Patients with 
malignant tumors. 

All participants signed informed consent. The study’s 
protocol was developed based on the relevant requirements 
of the Declaration of Helsinki of the World Medical 
Association.12 

Procedures
Intervention. Participants were randomly assigned, 

using the random-number-table method, to an intervention 
or a control group, with 190 participants in each group. The 
intervention included regular appointments at the hospital 
for participants.

Outcome measures. All measurements occurred at 
baseline and postintervention. Participants’ changes in 
alcohol consumption, smoking, high-fat diet, high-salt diet, 
exercise, weights, blood pressures, and lipid levels were 
compared. A questionnaire developed by the research team 
was self-rated by participants and included questions about 
demographics, alcohol consumption, smoking, high-fat diet, 
high-salt diet, and exercise level. A physical examination 
measured such indicators as weight and height, blood 
pressure, blood lipids, and fasting blood sugar. 

The Self-Care Ability Assessment Scale (ESCA)26 was 
used for comparison of self-management ability. Carotid 
atherosclerosis was also measured with a carotid-artery 
examination using the SSD3500 Aloka color Doppler 
ultrasound (manufacturer, city, state, country), at a probe 
frequency of 12MHz to measure the vessel’s IMT. That 
examination also measured participants’ Crouse scores, 
plaque-class scores, and plaque-grade scores.

Intervention
Control group. The control group received lipid-

lowering statin drugs and anti-platelet-aggregation drugs 
according to the Chinese Expert Recommendations for the 
Diagnosis and Treatment of Carotid Atherosclerotic Diseases 
in the Elderly.27 

Intervention group. The intervention group received 
the same statin lipid-lowering drugs and anti-platelet-
aggregation drugs as the control group did and also 
participated in a program for management of weight, blood 
pressure, and lipids for one year. 

Specifically, the research team established a group of 
medical practitioners who would collaborate with participants 
to manage their weights, blood pressures, and lipids. The 
group consisted of a neurologist, a cardiologist, an 
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atherosclerotic plaque, its size, its morphology and the 
echogenic characteristics of the IMT score,31 the Crouse 
score,32 the plaque-class scores, and the plaque-grade score.33

Statistical Analysis
SPSS 21.0 software was used to analyze the data. The 

data were expressed as means ± standard deviations (SDs), 
and the t test was used. The counted data were expressed as 
number (%), and the chi-square χ2 test was used. Differences 
were considered statistically significant at P < .05.

RESULTS
Participants

The study included and analyzed the data of 380 
participants. Participants in the intervention group, 167 men 
and 23 women, ranged in age from 53 to 63 years old, with a 
mean age of 57.32 ± 6.17 years. Participants in the control 
group, 169 males and 21 females, ranged in age from 52 to 63 
years old, with a mean age of 57.28 ± 6.09 years. No 
statistically significant differences existed  between in the 
groups at baseline (Table 1).

Lifestyle Variables 
At baseline, no statistically significant differences were 

found between the groups in alcohol consumption, smoking, 
high-fat diet, high-salt diet, or lack of exercise. 
Postintervention, alcohol consumption, smoking, high-fat 
diet, high-salt diet, and lack of exercise were significantly 
lower in the intervention group than in the control group, 
with P < .05 (Table 2)

Physical Examination
At baseline, no statistically significant differences existed 

in weight, blood pressure, or lipid levels between the groups. 

endocrinologist, a psychologist, two general practitioners, a 
weight manager (dietitian), and three nursing staff. This 
group conducted a comprehensive analysis of each 
participant’s health records and developed a personalized 
management program. 

The research team set up a management room in which the 
medical group could meet participants in person, and the team 
could contacted participants through WeChat or by telephone 
every week to guide and supervise the program’s implementation. 

A graded approach was used to manage participant’s 
weights, blood pressures, and lipids. The main contents of the 
visits included lifestyle interventions, discussion of possible 
complications related to the disease, instruction on 
medication use, and education on possible organ impairment. 
Lifestyle management mainly included guidance on a eating 
a healthy diet, discontinuing smoking and use of alcohol, 
participating in proper exercise, reducing salt intake, 
maintaining psychological balance, and controlling weight.

For participants with normal weights, blood pressures, 
and blood lipids, a primary management method was used, 
with the participant making one visit to the management 
office every two months and receiving assistance in lifestyle 
management.

 For participants with simple abnormal weights, blood 
pressures, or blood lipids, secondary management was used. 
This level included one visit to the management office every 
month and one visit through WeChat or by telephone every 
week. Their medication guidance was strengthened, and they 
received lifestyle management. 

For participants who also had abnormal weights, blood 
pressures, and dyslipidemia,  tertiary management was used. 
They were required to visit the management office twice a 
month for visits and were contacted twice a week through 
WeChat or  by telephone, to strengthen their medication 
guidance while helping them manage their lifestyles. 

For participants who had abnormal weights, blood 
pressures, and lipids, the fourth level of management was 
used. They were required to visit the management room 
twice a month for visits and were contacted four times a week 
through WeChat or by telephone to strengthen medication 
guidance while helping them manage their lifestyles. 

Outcome Measures
Lack of exercise. This variable was defined as outdoor 

exercise of fewer than three times a week and less than 30 
min each time.28 

High-fat diet. A high-fat diet was defined as a ratio of 
the daily intake of total fat to total calories of >30%.29 

High-salt diet. A high-salt diet was defined as an intake 
of daily salt of >6g.30

Self-management ability.26 This test measures self-
responsibility, health knowledge, self-concept, and self-care 
skills. Higher scores on ESCA indicate better self-management 
ability. 

Carotid-artery examination. The scoring for carotid-
atherosclerotic plaque was based on the site of the carotid 

Table 1. Demographics of the Intervention and Control 
Groups at Baseline

Characteristics

Intervention 
Group
n = 190

Mean ± SD

Control 
Group 
n = 190

Mean ± SD t/χ2 P value
Age, y 57.32 ± 6.17 57.28 ± 6.09 0.064 .949
Gender, n (%) 0.103 .748

Males 167 (87.90) 169 (88.95)
Females 23 (12.10) 21 (11.05)

Weight, kg 66.46 ± 10.87 65.95 ± 10.43 0.471 .638
Height, cm 172.02 ± 18.28 171.01 ± 18.19 0.540 .590
BMI, kg/cm2 25.82 ± 3.29 25.79 ± 3.26 0.089 .929
FBS, mmol/L 5.21 ± 0.23 5.19 ± 0.19 0.924 .356
Education, n (%) 0.017 .896

College or higher 153 (80.53) 154 (81.05)
Senior middle 
school and below

37 (19.47) 36 (18.95)

Abbreviations: BMI, body mass index; FBS, fasting blood 
glucose.
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Carotid Atherosclerosis Index 
At baseline, no statistically differences existed between the 

groups in the IMT score, Crouse score, plaque-grade score, or 
plaque numbers. Postintervention, no significant difference 
was found between the groups in the number of plaques, but 
the intervention group had significantly greater decreases than 
the control group for the IMT score, with P < .01; Crouse, with 
P < .001; and plaque grade, with P < .01 (Figure 3).

DISCUSSION
In the current study, the intervention group’s weights, 

blood pressures, and lipid levels were significantly lower than 
those in the control group postintervention, suggesting that  
program managing weight, blood pressure, and lipids can 
effectively reduce the weights of patients with carotid 
atherosclerosis and promote the return to normal blood 
pressures and lipid levels.

Postintervention, the intervention group had significantly 
greater decreases than the control group for weight, with  
P < .05; systolic blood pressure, with P < .05; diastolic systolic 
blood pressure, with P < .01; cholesterol, with P < .001; low 
density lipoprotein cholesterol (LDL-C), with P < .05; high 
density lipoprotein cholesterol (HDL-C), with P < .0001; and 
triglycerides, with P < .05 (Figure 1). 

Self-management Ability
No statistically significant differences were found between 

the groups in the scores for self-responsibility, health-
knowledge, self-concept, and self-care skills at baseline. 
Postintervention, the intervention group had significantly 
greater increases than the control group for self-responsibility, 
with P < .01; health-knowledge, with P < .05; self-concept, with 
P < .01; and self-care scores with P < .01 (Figure 2). 

Table 2. Comparison of the Alcohol Consumption, Smoking, High-fat Diet, High-salt Diet and Lack of Exercise Between the 
Intervention and Control Groups

Groups Timepoint
Smoking

n (%)
Drinking

n (%)
High-fat Diet

n (%)
High-salt Diet

n (%)
Lack of Exercise

n (%)
Intervention 
Group, n = 190

Baseline 54 (28.42) 59 (31.05) 39 (20.53) 38 (20.00) 39 (20.53)
Postintervention 9 (4.74)a,b 8 (4.21)a,b 3 (1.58)a,b 4 (2.11)a,b 3 (1.58)a,b

Control Group, 
n = 190

Baseline 52 (27.37) 58 (30.53) 38 (20.00) 29 (15.26) 30 (15.79)
Postintervention 41 (21.58) 45 (23.68) 33 (17.37) 31 (16.32) 33 (17.37)

*P < .05, indicating a significant difference between the intervention group and the control group at baseline 
#P < .05, indicating a significant difference between the intervention group and the control group postintervention

Figure 1. Comparison of Weight, Blood Pressure, and Lipid Levels Between the Intervention and Control Groups

aP > .05, indicating no significant differences between the groups at baseline
bP < .05, indicating a statistically significant difference between the groups postintervention
cP < .01, indicating a statistically significant difference between the groups postintervention
dP < .001, indicating a statistically significant difference between the groups postintervention
eP < .0001, indicating a statistically significant difference between the groups postintervention

Abbreviations: Before, baseline; After, postintervention; LDL-C, low density lipoprotein cholesterol; HDL-C, high density 
lipoprotein cholesterol.
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patients can effectively reduce and delay the progression of 
carotid atherosclerosis, with the program creating a potential 
model for managing atherosclerosis. In addition, the 
management program might be used clinically as an 
adjunctive treatment for carotid atherosclerosis.
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