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Abstract: Objective: To explore the effects of targeted community healthcare on the prevention of thrombotic adverse events in patients with coronary heart disease under the guidance of behavior change theory. Methods: A
total of 89 patients with coronary heart disease who were admitted to our hospital were selected prospectively as
subjects and divided into a research group (n=45, receiving targeted community healthcare under the guidance
of behavior change theory) and a control group (n=44, receiving regular community healthcare) using a random
number table method. The treatment period was 6 months. Then, patient’s knowledge and attitude towards coronary heart disease as well as their personal habits, glucose and lipid metabolism indicators, compliance behaviors,
quality of life and the incidence of thrombotic adverse events after 1-year of follow-up were compared between the
two groups. Results: The scores of patient’s knowledge, attitude and personal habits, compliance behaviors and
quality of life were all higher in the research group than those in the control group after intervention (all P<0.05);
and the glucose and lipid metabolism indicators including fasting insulin (INS), insulin resistance index (HOMA-IR),
total cholesterol (TC), triacylglycerol (TG), low-density lipoprotein cholesterol (LDL-C) and high-density lipoprotein
cholesterol (HDL-C) in the research group were significantly better than those in the control group after intervention
(all P<0.05); after follow-up for 1 year, the total incidence of cerebral infarction, systemic embolism and myocardial
infarction was significantly lower in the research group (6.67%) than that in the control group (25.00%) (P<0.05).
Conclusion: Targeted community healthcare under the guidance of the behavior change theory can effectively improve patient’s compliance behaviors, change their knowledge, attitudes as well as their personal habits, keep their
glucose and lipid metabolism indicators under control and reduce the risks of cardiovascular disease. Therefore, it
is worth being applied in clinical settings.
Keywords: Behavior change theory, targeted community healthcare, coronary heart disease, compliance, thrombosis

Introduction
Coronary heart disease (CHD) is a common
critical circulatory system disease in aged
patients caused by coronary atherosclerosis,
which presents symptoms such as chest pain,
fatigue, palpitations and even sudden death
due to vascular stenosis and occlusion [1].
Risks of CHD include uncontrollable factors
such as age and heredity, as well as controllable factors such as dyslipidemia, smoking and
alcohol, being overweight and insufficient physical activities [2]. It is reported that positive prevention of the controllable risk factors listed

above is helpful for reducing the occurrence of
thrombotic adverse events in CHD patients [3].
Normally, most CHD patients do not require
long-term hospitalization for treatment and
healthcare in the early stage of the disease, so
community healthcare is a major option for
them and it has important clinical significance
[4].
Regular community healthcare usually relieves
symptoms and improves quality of life of CHD
patients through regular healthcare intervention and effective follow-up, with intervention
measures majorly focusing on assistance with
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developing healthy personal habits or behaviors and delivering healthcare-care-related
education at the same time to help patients
maintain these habits or behaviors [5]. However, it is also reported that regular community
healthcare for the development of healthy
personal habits is extremely transient and
about 40% to 80% of elderly patients forget
about the content of health education very
soon. Moreover, since behavior change is a
lasting and complex process, less than half of
the patients can fully comprehend this concept
or stick to their healthy personal habits [6]. So,
based on regular community healthcare, targeted community healthcare applies scientific
healthcare measures in accordance with the
different characteristics and current conditions
of patients so as to help them maintain their
new personal habits [7]. It is also found that
according to behavior change theory, CHD
patients in different phases have different
needs, so that different health education
should be delivered for the purpose of realizing
the best behavior change results [8]. Behavior
change theory was firstly proposed by an
American psychologist Prochaska in 1984, who
suggested that the process of human behavior
change was gradual and dynamic, with different targeted behaviors presented during each
change, owing to the fact that the needs or
motivations of behavior change for each patient
were different. The change process was divided
into five periods: pre-intention period, intention
period, preparation period, action period and
maintenance period [9]. It was reported that
this theory was effective in getting rid of poor
personal behaviors and improving the self-care
capacity of patients with chronic disease [10].
At present, there are only a few reports on this
theory for improving the self-care capacity of
patients with diabetes, and there are no reports
on the prevention of thrombotic adverse events
in CHD patients [11]. Therefore, in this manuscript, targeted community healthcare guided
by behavior change theory was applied to CHD
patients to explore the results of such care in
developing healthy personal habits and preventing the occurrence of thrombotic adverse
events, which is reported as follows.
Materials and methods
General materials
This study was approved by the Medical Ethics
Committee of our hospital. A total of 89 CHD
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patients who were admitted to our hospital
were selected prospectively as subjects and
divided into the research group (n=45, receiving targeted community healthcare under the
guidance of behavior change theory) and the
control group (n=44, receiving regular community healthcare) using a random number table
method. Informed consent was obtained from
all patients.
Patients were eligible if they were diagnosed
with CHD meeting the diagnosis and treatment
criteria set by WHO in 2007; they had grade I
cardiac function by Killip grading; and they were
available for follow-up [12]. Patients were
excluded if they were diagnosed with extensive
multi-site myocardial infarction, severe arrhythmia or cardiogenic shock; had severe liver, lung,
kidney and other important organ dysfunction;
had tumors; had thyroid disease; had (a history of) mental illness; had dysfunctional limbs
or disturbance of consciousness and communication.
Methods
Routine treatments for CHD were given to
patients in the two groups, which included anticoagulant treatment with oral administration of
aspirin (Harbin Glory Pharmaceutical Co., Ltd,
H10970098, 50 mg), 100 mg once a day, and
treatment with oral administration of rosuvastatin calcium (Jinda Pharmaceutical Chemistry
Co., Ltd, H20090155, 10 mg), 10 mg once a
day. Patients in the two groups were treated
continuously for 6 months. If angina pectoris
presented during the treatment, nitroglycerin
tablets (Jingyi) (Beijing Yimin Pharmaceutical
Co., Ltd., H11021022, 0.5 mg*100 s) of 0.25
to 0.5 mg each were given sublingually every 5
minutes until the symptoms were relieved.
Medical assistance was sought if the symptoms still persisted after taking 3 tablets within
15 minutes.
Control group: Patients in this group were given
routine community healthcare such as diet
management, health education, psychological
consultation and instruction on drug administration [13]. Health education includes disclosing CHD triggers, progression, treatment protocols and discussing high daily risks. In addition,
patients were told to strictly follow the drug
dosage and administer drugs on time, and were
also instructed to follow the suggestions such
as selecting food with low fat and calories, high
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in vitamins and protein; ensuring sufficient
sleep by a normal work and rest schedule;
keeping appropriate exercise if physical conditions permit. Moreover, patients were followed
up through regular home visits and telephone
calls to make sure they maintained a positive
attitude towards life as well as the disease.
Also, there was a hotline or consultation counter prepared to deal with the problems of
patients during treatment and a person specially designated for providing online or offline
consultation services.
Research group: Apart from the suggestions
listed above, patients in this group received targeted community care under the guidance of
behavior change theory [14]. Firstly, a medical
team with 1 specialist, 1 head nurse (group
leader), 4 N2 nurses and 1 psychiatrist, who
were all qualified for the job by training, was
established to provide targeted community
healthcare; secondly, with the goal of reducing
the occurrence of thrombotic adverse events
and improving the quality of life of CHD patients,
we checked the medical records of each patient
to learn about their actual conditions, evaluated their personal habits and carried out intervention measures of 5 phases (pre-intention
phase, intention phase, preparation phase,
action phase and maintenance phase) for 6
months according to their general data, financial situation etc.
Pre-intention phase: during this phase, most
patients lacked knowledge about the occurrence, progression and treatment of the disease, and did not know of the influences of
daily lifestyle on the disease. In view of this, we
made pamphlets, videos, PPT and so on, to
offer both online and offline health education
for patients so that they had a comprehensive
understanding on the disease. We disclosed
the harm of poor personal behaviors and the
pain the disease caused so as to let them
become aware of the importance of healthy
habits such as regular administration of the
drugs, healthy diet and keeping up on their
exercises, in an attempt to stimulate their
consciousness to initiatively change their behaviors.
Intention phase: patients had a basic understanding that their condition could be improved
by changing their personal habits, which they
had a strong intention to do so. However, recov10705

ery from CHD needs a long time and sometimes
they couldn’t promise to maintain their changed
behavior that long. So, we communicated with
them face-to-face during this phase and help
them discover the difficulties in sticking to the
changed behavior under the guidance of behavior change theory in order to let them believe
that they were capable of changing their habits
and help them stick to them eventually.
Preparation phase: during this phase, an intervention plan on behavior change was made by
nurses from the medical team and patients
together according to the patients’ personal
condition and symptoms, such as age, exercise
capacity, family situation, complications, cardiopulmonary function and so on. The plan
involved diet management, exercises, emotional changes, sleeping, counseling for quitting
smoking and alcohol, as well as drug administration, glucose and lipid monitoring and so on.
It required patients to list their daily goal and
record the results upon finishing the goal so
that they could self-monitor and manage themselves. The plan also assisted patients in identifying factors that may lead to unhealthy personal habits and problems that may present
during intervention.
Action phase: during this phase, patients were
encouraged and urged to maintain their changed personal habits. The planned or unexpected problems that might interfere with their
action were resolved or lifted with the help of
the medical staff. At the same time, patients
felt the benefits from these behavior changes
such as stabilized blood glucose levels and
reduced angina pectoris so as to strength their
belief in developing healthy habits [15].
Maintenance phase: patients were followed up
through home visit or telephone calls to learn
about the maintenance of their health habits.
We also communicated with the family members, with whom we jointly encouraged the
patients to stick to their changed personal
healthy behaviors. Patients were also followed
up irregularly during this phase.
Outcome measures and evaluation criteria
Primary outcome measures: Comparison of the
scores of knowledge, attitude toward CHD and
patients’ personal behaviors: a self-designed
scale (KAP scale) for evaluating the knowledge,
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attitude and personal behaviors was applied,
with the assessment reliability of 0.781 and
validity of 0.836 [16]. There were three parts in
the scale (evaluation of the knowledge, of the
attitude and of the personal behaviors). In attitude the evaluation part, there were 10 questions, with 4 points for each question, 40 points
in total; the knowledge and personal habit evaluation parts each had 20 questions, with 2
points for each question, 80 points in total. So,
the total score of the scale was 120 points,
with higher scores indicating better knowledge
storage, attitude and personal behaviors.
Questionnaires were given before and 6 months
after intervention. During each questionnaire,
the goal and significance of the survey were
made clear to each patient, and each question
was also explained clearly to ensure correct
and objective answers from them.
Comparison of the improvement of glucose and
lipid metabolism: the INS, HOMA-IR, TC, TG,
LDL-C and HDL-C were all compared. A total of
5 mL fasting venous blood was collected from
patients in the morning, and then, serum was
collected by centrifugation and detected with
the use of Hitachi 7600 automatic biochemical
analyzer (Beijing Tailin Oriental Commerce and
Trade Co., Ltd., CFDA (I) 20112401157) before
and 6 months after intervention. The operating
procedures of the analyzer were in accordance
with its instructions.
Comparison of the incidence of thrombotic
adverse events: the incidence of cerebral
infarction, systemic embolism and myocardial
infarction were all compared in the two groups.
The total incidence equals the total number of
patients with thrombotic adverse events/total
number of patients*100%, which was evaluated 1 year after the intervention.
Secondary outcome measures: Comparison of
compliance behaviors: the compliance behavior of patients was evaluated by compliance
scale, which majorly includes whether they
administered drugs accordingly, had a regular
diet or sufficient exercise and whether they had
mood swings, with 10 points for each item and
higher scores indicating better performance
[17].
Comparison of the score of quality of life: The
Cardiovascular Questionnaire for the Quality of
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Life of Chinese (CQQC) was used to evaluate
the quality of life of patients [18]. Cronbach’s α
was 0.93. There were 6 items in the questionnaire, which were divided into physical strength
(2 questions), disease condition (6 questions),
medical status (2 questions), general life (5
questions), psychosocial status (7 questions),
and work status (2 questions). They were evaluated before and 6 months after intervention,
respectively. The scores of the questionnaire
ranged from 1 to 154, with higher score indicating better quality of life.
Statistical analysis
SPSS 21.0 software was used for statistical
analysis. The measurement data were expressed as mean ± standard deviation. The t test
was used for comparison among independent
samples and between paired samples within or
between the two groups. The enumeration data
were expressed as cases or percentage (n, %).
The χ2 test was used, with P<0.05 considered
statistically significant.
Results
Comparison of general data between the two
groups
There were no statistically significant differences in the general data between the two groups
(all P>0.05). See Table 1.
Comparison of KAP scores of patients in the
two groups before intervention
There were no significant differences in KAP
scores of CHD patients in the two groups before
intervention (all P>0.05); however, the KAP
scores were all increased in the two groups
after intervention compared to those before
intervention, respectively (all P<0.05), with a
more significant increase observed in the
research group than that in the control group
(all P<0.001). See Figure 1.
Comparison of compliance scores of patients
in the two groups after intervention
The score of each item in the scale for compliance was markedly higher in the research
group than that in the control group (all
P<0.001). See Figure 2.
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Table 1. Comparison of the general data of patients in the two groups ( x ± sd, n, %)
Item
Sex (male/female, case)
Age (year)
Disease duration (month)
Smoking (cases, %)
BMI (kg/m2)
Complications (cases, %)
Hypertension
Diabetes
Hyperlipemia
Academic degree (cases, %)
Primary degree
Junior degree
Senior degree above
Average monthly household income (yuan)
<2000
2000~3999
≥9 (4)

Control group (n=44) Research group (n=45)
27/17
25/20
61.5±9.7
61.3±10.5
5.6±1.7
5.8±1.3
32 (72.73)
31 (68.89)
23.95±3.27
24.07±3.22
10 (22.73)
10 (22.73)
14 (31.82)

12 (26.67)
9 (20.00)
16 (35.56)

18 (40.91)
20 (45.45)
6 (13.64)

21 (46.67)
19 (42.22)
5 (11.11)

22 (50.00)
18 (40.91)
4 (9.09)

χ2/t
0.309
0.093
0.624
0.159
0.174

P
0.578
0.926
0.534
0.691
0.862

0.186
0.099
0.139
0.336

0.667
0.754
0.709
0.845

0.150

0.928

21 (46.67)
19 (42.22)
5 (11.11)

Note: BMI: body mass index. BMI = the square of weight in kilograms/height in meters.

Figure 1. Comparison of coronary heart disease attitude (A), knowledge (B) and behavior (C) scores before and after
intervention between the two groups. Compared with before intervention, #P<0.05; compared with the control group
after intervention, ***P<0.001.

Comparison of glucose and lipid metabolism
indicators between the two groups before and
after intervention

Comparison of the incidence of thrombotic
adverse events during the 1-year follow-up in
the two groups

There were no significant differences in glucose
and lipid metabolism indicators in the two
groups before intervention (all P>0.05); however, the glucose and lipid metabolism indicators
were all increased or decreased more in the
two groups after intervention than those before
intervention (all P<0.05), with INS, HOMA-IR,
TC, TG and LDL-C more substantially decreased
and HDL-C more markedly increased in the
research group than those in the control group
(all P<0.05). See Table 2.

The total incidence of thrombotic adverse
events such as cerebral infarction, systemic
embolism and myocardial infarction in the
research group (6.67%) was significantly lower
than that in the control group (25.00%)
(P<0.05). See Table 3.
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Comparison of the scores of CQQC in the two
groups before and after intervention
There were no significant differences in CQQC
scores in the two groups before intervention (all
Am J Transl Res 2021;13(9):10703-10711
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can help patients become
aware of the harm of poor personal habits and provide CHD
patients with healthy life guidance through organized and
planned systematic healthcare
services, therefore, realizing
behavior changes in patients,
which is of important value to
ensure a secure and long-lasting life [23].
In our study, behavior change
theory was applied to guide
targeted community healthcare. The result showed that
the scores of KAP, compliance
Figure 2. Comparison of the scores of compliance behaviors of patients bebehaviors and CQQC were all
tween the two groups after intervention. Compared with the control group,
markedly higher in the research
***
P<0.001.
group than those in the control
group, suggesting patients in
P>0.05); however, the CQQC scores were all
both groups accepted the comprehensive
healthy guidance on scientific diet, exercise
markedly increased in the two groups after
compliance and other compliance behaviors.
intervention than those before intervention (all
Moreover, targeted community healthcare
P<0.05), among which the scores of physical
under the guidance of behavior change theory
strength, disease condition, medical status,
let the patients become further aware of the
general life, psychological status, work status
importance of eliminating poor personal habits
as well as the total scores were all significantly
on the control of disease progression through
higher in the research group than those in the
popularizing CHD-associated knowledge in the
control group (all P<0.05). See Table 4.
previous two phases of targeted healthcare.
Discussion
Meanwhile, the possible difficulties during
behavior change were listed in the intention
The risks of myocardial infarction, heart failure
phase and were resolved internally as well as
and angina pectoris in CHD patients with higher
externally in time. As a result, patients believed
serum cholesterol and more blood precipitathat they could change their poor habits or
tion is 5 times higher than that in patients with
behaviors permanently with their potentials
common CHD [19]. It is reported that apart
being stimulated, leading to initiative adjustfrom treatment with drugs and surgeries, the
ment of their poor personal habits including
control of CDH is closely associated with
their attitude, knowledge as well as behaviors,
patient’s personal lifestyle. A healthy lifestyle is
improvement of their self-care capacity and
more conducive to the disease recovery than
compliance behaviors, thus helping them
an unhealthy one [20]. For CHD patients who
recover from the disease and improving their
receive treatment from home, their poor comquality of life. This result conforms to the report
pliance behavior or personal habits can result
of Saffari M et al., which suggested healthcare
in the worsening of CHD, thus scientific comintervention under the guidance of planned
munity healthcare is of great importance for
behavior theory could effectively improve the
controlling the disease progression and reducquality of life of patients [24].
ing thrombotic risks [21]. Recently, targeted
The result of our study also suggested that the
community healthcare, as a new healthcare
glucose and lipid metabolism indicators were
concept used in clinics, has been popularized
all substantially better in the research group
in clinical practices. Its major function is to set
than those in the control group, which is cona specific goal for patients who receive commusistent with the report of Winter SJ et al., which
nity healthcare [22]. Behavior change theory
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Table 2. Comparison
_ of glucose and lipid metabolism indicators between the two groups before and
after intervention ( x ± sd, control group: n=44; research group: n=45)
Group
Before intervention
Control group
Research group
P
After intervention
Control group
Research group
T
P

INS (mU/L)

HOMA-IR
index

TC (mmol/L)

TG (mmol/L)

HDL-C
(mmol/L)

LDL-C
(mmol/L)

99.67±8.23
98.71±8.51
>0.05

3.53±1.14
3.66±1.05
>0.05

5.36±1.37
5.29±1.45
>0.05

2.45±0.38
2.43±0.46
>0.05

1.23±0.25
1.28±0.43
>0.05

3.83±0.57
3.82±0.51
>0.05

77.55±6.03②
61.74±5.83②
12.576
0.000

3.03±0.86②
1.99±0.81②
5.874
0.000

5.11±0.84②
4.53±0.46②
4.028
0.000

1.65±0.32②
1.36±0.28②
4.553
0.000

1.49±0.53②
1.85±0.75②
2.620
0.011

3.14±0.41②
2.75±0.33②
4.949
0.000

Note: Compared within the group before intervention, ②P<0.05. INS: insulin; HOMA-IR: insulin resistance index; TC: total cholesterol; TG: triacylglycerol; HDL-C: high-density lipoprotein cholesterol; LDL-C: low-density lipoprotein cholesterol.

Table 3. Comparison of the incidence of thrombotic adverse events in the two groups during the
1-year follow up (n, %)
Group
Cerebral infarction Systemic embolism myocardial infarction Total incidence rate (%)
Control group (n=44)
2 (4.55)
5 (11.36)
4 (9.09)
11 (25.00)
Research group (n=45)
0 (0.00)
2 (4.44)
1 (2.27)
3 (6.67)
t
2.093
1.470
1.980
5.641
P
0.148
0.225
0.159
0.018

Table 4. Comparison
of CQQC scores of CHD patients between the two groups before and after inter_
vention ( x ± sd, control group: n=44; research group: n=45)
Physical
strength

Disease
condition

Medical
status

Control group

11.07±2.68

13.86±3.73

2.44±0.65

4.80±0.27

13.15±2.23

1.47±0.33

46.47±8.22

Research group

11.04±3.56

13.65±3.27

2.41±0.48

4.82±0.34

13.19±2.49

1.46±0.38

45.92±9.03

>0.05

>0.05

>0.05

>0.05

>0.05

>0.05

>0.05

Group

General life

Social psychological
status

Work status

Total score

Before intervention

P
After intervention
Control group

12.66±3.13② 16.24±3.46② 3.56±0.45②

Research group

17.79±3.67②

21.57±4.18②

5.93±0.74②

T

7.088

6.545

P

0.000

0.000

6.19±1.83②

15.75±3.28②

2.63±0.52②

57.72±10.16②

10.82±2.72②

20.41±4.25②

4.26±1.01②

79.62±15.47②

18.301

9.441

5.782

9.603

7.911

0.000

0.000

0.011

0.000

0.000

Note: Compared within the group before intervention, ②P<0.05. CQQC: Quality of Life of Chinese; CHD: Coronary heart disease.

indicated healthy behavior changes under the
guidance of behavior change theory were effective in controlling the blood glucose and lipid
levels in patients with cardiovascular diseases
[25]. Another result of this study showed that
the incidence of thrombotic adverse events
was significantly lower in the research group
than that in the control group, which resulted
from our focuses on increasing patients’ knowledge as well as cultivating their awareness
toward the disease, and making them realize
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the importance of good personal habits on the
control of disease development. Patients were
also encouraged to enhance their belief through
the whole preparation phase until changes in
their behaviors were made in the action phase,
during which, they were told to repeat these
changed behaviors to enhance them. During
the maintenance phase, follow-ups were carried out by nurses through home visits and telephone calls for the self-management of
patients’ health, and support was gathered

Am J Transl Res 2021;13(9):10703-10711

Targeted community healthcare for CHD patients under behavior change theory
from all parties to help them maintain their
changed behaviors. At the same time, the glucose and lipid metabolism levels were stabilized, which hepled reduced the occurrence of
thrombotic adverse events and facilitated their
recovery.
However, this is a single center study with limited sample size and short follow-up period.
Therefore, further studies with longer follow-up
period and correlation analysis among the glucose and lipid metabolism control, health management and thrombotic adverse events should
be designed to provide comprehensive guidance on behavior changes and the control of
disease in CHD patients.
In summary, targeted community healthcare
under the guidance of behavior change theory
can effectively increase patient’s compliance
behavior, change their knowledge, attitude as
well as behavior towards CHD, keep their glucose and lipid metabolism indicators under
control and reduce the risks of cardiovascular
disease. Therefore, it is worth being applied in
clinical settings.
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