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 Background: Percutaneous coronary intervention (PCI) is an effective treatment for coronary heart disease. However, a lack 
of cardiac rehabilitation and continuous nursing management leads to repeated patient hospitalizations. Long-
term systematic rehabilitation and nursing management after discharge are key to ensuring quality of treat-
ment and patient quality of life. This study aimed to explore the application of the WeChat platform in contin-
uous nursing after PCI.

 Material/Methods: This was a retrospective case-control study. The clinical data of 63 patients in our cardiac center who under-
went PCI between June 2017 and January 2018 were recorded. Patients were divided into 2 groups: the contin-
uous nursing through the WeChat platform (intervention) group and the conventional nursing (control) group. 
The Self-Rating Depression Scale (SDS), Self-Rating Anxiety Scale (SAS), and Seattle Angina Questionnaire (SAQ) 
were used as the evaluation tools.

 Results: The SAQ scores in all 5 SAQ dimensions in the continuous nursing group were significantly higher than those 
of the control group at the 1-year follow-up. Scores on the SAS and SDS scales at 1-year follow-up were signif-
icantly better in the intervention group than in the control group. The SAS and SDS scores in both groups were 
better at the 1-year follow-up, but the difference was statistically significant in the continuous nursing group 
and not in the control group.

 Conclusions: Using the WeChat platform can make continuous nursing more convenient and effective for patients after PCI. 
It may reduce the occurrence of complications, relieve patient depression and anxiety, and improve patient 
quality of life.
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Background

Percutaneous coronary intervention (PCI) is an effective treat-
ment for coronary heart disease because it can quickly open oc-
cluded coronary vessels and relieve symptoms [1–3]. However, 
the risk factors that can induce atherosclerosis are not elim-
inated by PCI. There is a risk of reoccurrence after operation; 
thus, long-term lipid-regulating drugs, b-receptor blockers, and 
antiplatelet aggregation drugs are still needed after hospital 
discharge [4,5]. There are many patients with coronary heart 
disease living in rural areas in China. Because of low education 
levels, lack of related knowledge, and poor self-management 
after discharge, patient compliance after discharge is far below 
the compliance level during hospitalization. As the time since 
discharge increases, patients gradually forget doctor’s orders, 
resulting in their increased risk of coronary artery restenosis 
and myocardial infarction [6–8]. A lack of cardiac rehabilita-
tion management and continuous nursing management leads 
to repeated hospitalization and reoperation [9–11]. Therefore, 
long-term systematic rehabilitation and nursing management 
after discharge are vital to ensuring the quality of treatment 
and patient quality of life.

For patients discharged from the hospital after undergoing PCI, 
the conventional nursing model has little effect on improving 
the patient medical management level and quality of life dur-
ing the follow-up period. As a new nursing model, continuous 
nursing extends in-hospital treatment and rehabilitation care 
to post-discharge care to improve patients’ self-management 
and ensure that treatment, information, and nursing continue, 
which could effectively solve the problem of inadequate post-
discharge nursing [12,13]. Continuous nursing has been wide-
ly used in managing patients with chronic diseases and has 
achieved good clinical results [14,15]. In the past, continuous 
nursing mainly took the form of telephone follow-up, outpa-
tient follow-up, and family visits, but each of these forms had 
some limitations [16].

With the progress in technology and the popularization of 
smartphones, WeChat has become the most popular social 
media and messaging application in China; it is low-cost, fast, 
and facilitates face-to-face communication. It has become the 
primary means for people to access and exchange informa-
tion, and medical and health care services can currently be 
provided through WeChat [17]. Health educators who use 
the WeChat platform provide a new way to deliver continu-
ous nursing to patients, and WeChat has been shown to have 
excellent application value for continuing nursing service af-
ter hospital discharge [18]. This study examined how to carry 
out continuous nursing via the WeChat platform for patients 
who underwent PCI.

Material	and	Methods

Ethical approval

This study was approved by the Ethics Committee of the Union 
Hospital, Fujian Medical University (No. 2013-002). All patients 
signed a written informed consent form, which stated their an-
onymity would be preserved, before participating in the study.

Study	design

This was a retrospective case-control study. Based on the in-
cidence of post-discharge complications (chest pain, chest 
tightness, and coronary restenosis) reported in the pre-sur-
vey, with alpha=0.05 and power (1-b)=0.85, the sample size of 
each group was 34. Three patients in the intervention group 
were lost to follow-up and 2 patients in the control group were 
lost to follow-up. The actual sample sizes used in the analysis 
were 31 patients in the intervention group and 32 patients in 
the control group.

We retrospectively analyzed the clinical data of the 63 pa-
tients who underwent PCI from June 2017 to January 2018 at 
our hospital, a provincial hospital and one of the largest heart 
centers in southeast China. Most of the patients with coronary 
heart disease came to our center from rural areas. For inclu-
sion in the study, patients must have undergone PCI and had 
no other primary organ disease. The exclusion criteria were 
1) lack of independent judgment and reading skills; 2) lack of 
communication devices or difficultly with communication; 3) 
death after the operation; 4) severe cardiac insufficiency, oth-
er structural heart diseases, or other organ dysfunction; and 
5) refusal to participate in the study. The 63 eligible patients 
were placed into the conventional nursing group (the control 
group, n=32) or the continuous nursing group (the intervention 
group, n=31) (Figure 1). For inclusion in the continuous nursing 
group, patients needed to have a smartphone and proficien-
cy in using the WeChat platform, and they agreed to use the 
WeChat platform for continuous nursing. Patients who were 
unwilling to accept the WeChat approach and chose to re-
ceive conventional nursing were included in the control group.

Conventional nursing (control group)

Nurses in the conventional nursing (control) group provided 
routine medical care to the patients during their hospital stay. 
The doctor explained the disease and the PCI procedure to the 
patients and their families. The nurses introduced diet, pre-
operative preparation, postoperative care, self-rescue meth-
ods, assistance with needs after discharge, and regular visi-
tation to patients and their families. This process was defined 
as conventional nursing.
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Continuing nursing (intervention group)

Patients received conventional nursing care during their hos-
pitalization. The patients were given contact cards which in-
cluded the smartphone number and WeChat account of the 
attending physician. The contact cards were used to provide 
continuous nursing at discharge, which was based on the con-
ventional nursing care model. Patients were enrolled in the in-
tervention group after undergoing PCI, and the nurse instruct-
ed patients to use the WeChat function correctly and carefully.

WeChat health education content included 3 parts: rehabilita-
tion, personal health, and WeChat support. First, the rehabili-
tation component included information on postoperative diet, 
exercise, medication, daily behavior observations, postopera-
tive psychological guidance, and other aspects related of re-
habilitation. This part also provided health information about 
heart disease, family first aid, self-rescue methods, exercise, 
smoking cessation, and limiting alcohol intake. Patients were 
able to learn independently at home. Second, the personal 
component featured the patient’s main health files and con-
tained various information, such as daily eating habits, sleep-
ing habits, exercise, psychological status, degree of recovery, 
and medication reminders. Third, WeChat support was avail-
able with a person from our team who was online from 6: 00 
to 9: 00 PM each night to answer patients’ questions and solve 
problems. We reminded the patients to take their medications 
on time and encouraged them to share their nursing experi-
ences with family. Guidance, comfort, explanation, encour-
agement, and other supportive methods were used to active-
ly guide patients with anxiety and depression to discuss their 
physical pain and mental pressure and participate in psycho-
logical counseling and support.

Outcomes

All patients participating in the study were followed for 1 year 
after undergoing PCI. Three measurement scales were used 
at the different study timepoints. The Self-Rating Depression 
Scale (SDS) and Self-Rating Anxiety Scale (SAS) were complet-
ed by all patients at hospital admission and 1-year follow-up. 
The Seattle Angina Questionnaire (SAQ) was completed by all 
patients at hospital discharge and 1-year follow-up. A special-
ized psychologist was available to provide consultation and 
treatment for patients with high SAS and SDS scores.

Measuring	dimensions	of	coronary	artery	disease	with	the	
SAQ

The SAQ is a 19-item self-administered questionnaire that 
measure 5 dimensions of coronary artery disease: angina fre-
quency, angina stability, degree of physical limitation, cogni-
tive perception of the disease, and satisfaction with treatment. 
A score from 1 to 100 is calculated for each of the 5 dimen-
sions, and higher scores indicate a better quality of life [19].

Measuring	depression	with	the	SDS

The Zung SDS is a standardized depression scale, which has 
high reliability and validity in evaluating depression. It is usu-
ally applied in a clinic setting. This scale contains 10 positive 
and 10 negative items. Each item is scored on a 4-point Likert 
scale. The responses for items with negative symptoms are pre-
sented in ascending order, based on the symptom’s frequency 
of occurrence: (1, no or very little time; 2, a small amount of 
time; 3, a considerable amount of time; 4, most or all of the 
time); while the responses for items with positive symptoms 
are presented in descending order: (4, no or very little time; 
3, a small amount of time; 2, a considerable amount of time; 
1, most or all of the time). The scores of the individual items 
are added to obtain the total score, which is used to calculate 
the standard score. A score of <50 indicates normal, 50 to 59 
indicates mild depression, 60 to 69 indicates medium depres-
sion, and ³70 indicates severe depression [20].

Measuring	anxiety	with	the	SAS

The Zung SAS is a standardized scale with high reliability and 
validity in evaluating anxiety. It is also generally used in a clin-
ic setting. Fifteen items with negative statements are scored, 
with the same 4-point Likert scoring scale used in the SDS. The 
total score is the sum of the scores of all the items. The score 
is used to calculate the standard score. A score of <50 indi-
cates normal, 50 to 59 indicates mild anxiety, 60 to 69 indi-
cates moderate anxiety, and ³70 indicates severe anxiety [21].

Access to eligible
paticipants n=73

Eligible paticipants
n=68

1. Lack of conuntmication equipment and
    di�cult communicating infonnation=3
2. Refused to participate in the study=2

Allocated to intervention
group n=34

Allocated to conventional
control group n=34

Loss to follo-up
n=3

Loss to follow-up
n=2

Analyzed
n=32

Analyzed
n=31

Figure 1. CONSORT diagram of patient participation.
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Data	analysis

We retrospectively collected and reviewed patients’ medical re-
cords and questionnaire data. SPSS version 18.0 was used for 
analysis. Continuous data were shown to have a normal distribu-
tion, and our data were analyzed using the t test. The chi-square 
test and Fisher’s test were used for comparing qualitative data. 
The P value of <0.05 was considered as statistically significant.

Results

There were no statistically significant differences between the 
intervention and control groups in baseline demographic and 
clinical data (Table 1). There were 34 patients in the interven-
tion and control group at baseline, and 31 and 32 patients in 
the groups at the 1-year follow-up, respectively. There were no 
statistically significant differences in the total scores of the SDS 
and SAS at hospital admission between the 2 groups (Table 2). 

These results indicate that the 2 groups were comparable and 
homogeneous at baseline.

The follow-up time was 1 year after surgery, and the length 
of intervention was also 1 year. There were 2 patients with 
chest pain or chest tightness after discharge in the interven-
tion group and 7 patients with these symptoms in the control 
group; the difference was statistically significant (P=0.046). 
There were no patients with coronary restenosis after dis-
charge in the intervention group, while there were 4 patients 
with the same diagnosis in the control group; the difference 
was statistically significant (P=0.042).

There were no statistically significant differences in the 5 SAQ 
scores between the 2 groups at hospital discharge. At the 1-year 
follow-up, the SAQ scores of intervention group were significantly 
higher than those of the control group in all 5 dimensions: angina 
stability, physical limitation, angina frequency, cognitive percep-
tion of disease, and satisfaction with treatment (P<0.05) (Table 3).

Item Intervention group Control group P value

n 31 32

Age (year) 55.7±9.6 57.5±10.8 0.716

Male/Female 21/10 23/9 0.721

Hypertension 13 15 0.693

Diabetes mellitus 10 12 0.663

Hyperlipemia 6 6 0.951

Smoking 8 10 0.845

Record of formal schooling

Junior high school and below 24 26

0.916Senior middle school 5 4

University and above 2 2

Place of residence: rural/urban 22/9 24/8 0.712

Table 1. Comparison of baseline clinical and demographic data between the 2 groups.

Diagnostic criteria of hypertension: 3 Non-same day measurement of blood pressure, systolic blood pressure is more than 140 mmHg, 
and/or diastolic blood pressure is more than 90 mmHg. Diagnostic criteria of diabetes mellitus: Fasting plasma glucose ³7.0 mmol/L, 
random blood glucose or 2 h blood glucose in oral glucose tolerance test ³11.1 mmol/L. Diagnostic criteria of hyperlipemia: 
Triglyceride ³2.27 mmol/L, total cholesterol ³6.19 mmol/L.

Item Intervention group Control group P value

Physical limitation  63.1±9.2  65.3±10.7 0.863

Angina stability  53.2±8.4  54.1±9.9 0.836

Angina frequency  60.5±10.5  61.4±11.7 0.785

Satisfaction with treatment  75.2±11.2  73.6±12.5 0.853

 Perception of disease  65.3±12.5  63.5±11.4 0.811

Table 2. Comparison of SAQ scores between the 2 groups at discharge.
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In the intervention group, there was a statistically significant 
decrease in both the SDS and SAS scores from baseline to the 
1-year follow-up (P<0.05). The SDS and SAS scores in the con-
trol group also decreased from baseline to the 1-year follow-
up, but the differences in scores were not statistically signifi-
cant. In addition, the SDS and SAS scores of the intervention 
group were significantly lower (better) than those of the con-
trol group 1 year after PCI (P<0.05; Table 4). No patients in ei-
ther group received support from the specialized psychologists.

Discussion

After patients undergo PCI, they need to adhere to a regimen 
of maintaining healthy living habits and the long-term use of 
medication to strictly control blood pressure, glucose, and lipid 
levels [4,5]. Some patients can experience a heavy psychologi-
cal burden, loss of confidence, or negative feelings after under-
going PCI [22]. Furthermore, for patients with coronary heart 
disease living in rural areas, medical education is relatively low. 
During the short hospitalization time after PCI, patients cannot 
thoroughly learn how to manage their disease from the medical 
staff. Therefore, patients are more prone to be depressed and 
anxious after discharge. Through the WeChat platform, patients 
can educate themselves on the topics relevant to their health at 
their convenience [23]. Through continuous and repeated learn-
ing, even patients with low education levels can understand and 
master health information, reducing the anxiety and depression 
caused by a lack of knowledge. Liu et al. used WeChat for the 

health education of family members of children undergoing peri-
operative hernia surgery, and the results showed that WeChat 
significantly improved family members’ knowledge of hernia [24]. 
The study by Xia showed that the application of WeChat in post-
operative nursing education for children with enterostomy sig-
nificantly improved family members’ knowledge of ostomy care, 
reducing their anxiety levels [25]. Further, because of the visibil-
ity and timeliness of WeChat, it can be used to quickly solve a 
problem when there is an emergency at home through a med-
ical team specialized in WeChat follow-up. Our team members 
took turns from 6: 00 to 9: 00 PM every day in the WeChat online 
group to counsel patients with questions. Patients can also be 
allowed to communicate and share experiences via the WeChat 
platform, which can increase the patients’ confidence in treat-
ment. Through the WeChat chat feature, we can also quickly as-
sess patients’ psychological states, listen to and support them, 
alleviate their negative emotions, and eliminate their worries. 
The SAS and SDS scale results from the present study also sug-
gested that continuous nursing of patients after PCI can signif-
icantly alleviate depression and anxiety.

Health education methods that use the WeChat platform pro-
vide a new approach to continuous nursing and improve upon 
previous continuous nursing modes, which had deficiencies. The 
use of the WeChat platform for continuous nursing has the fol-
lowing advantages. First, medical and nursing staff can prompt-
ly address patients’ doubts and correct false perceptions, which 
may improve the standardization and effectiveness of cardiac 
rehabilitation management and save a large amount of time 

Item Intervention group Control group P value

Physical limitation  82.5±12.8  71.5±10.8 0.036

Angina stability  78.5±10.5  63.8±9.3 0.031

Angina frequency  81.4±12.5  68.9±11.6 0.029

Satisfaction with treatment  95.1±13.5  82.4±12.1 0.016

 Perception of disease  89.1±11.2  77.3±13.2 0.021

Table 3. Comparison of SAQ Scores Between the 2 Groups 1 Year After PCI.

Item Intervention group Control group P value

SDS score

 Preoperation  54.8±11.5  56.2±12.8 0.815

 1 year after PCI  41.6±8.7*  50.3±13.3 0.028

The SAS score

 Preoperation  65.5±13.6  63.8±15.3 0.886

 1 year after PCI  47.6±10.9*  56.9±13.8 0.022

Table 4. Comparison of psychological state before and after nursing intervention.

* P<0.05, preoperation compared with 1 year after PCI.
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and economic costs for patients. Second, the information-shar-
ing formats on the WeChat platform are very diverse, including 
text, voice, animation, and video, which is beneficial for the vi-
sual and bi-directional communication of information. The di-
versity of information formats not only ensures the accuracy 
and professionalism of the nursing intervention but is also more 
convenient for patients to understand and accept. Third, via the 
WeChat platform, patients can quickly and easily get the infor-
mation they need to gradually understand the importance of 
cardiac rehabilitation. Fourth, WeChat communication makes 
nursing work more straightforward and efficient, which may ef-
fectively reduce the rates of missed visits and patient rejection. 
Fifth, patients can communicate with other patients and share 
their experiences and rehabilitation results via WeChat, which 
may improve their initiative for self-management and promote 
long-term and chronic rehabilitation management.

There are some limitations to this study. The first limitation 
was the study design. This was a retrospective analysis with a 
relatively small sample size and was not a randomized or dou-
ble-blind study. Patients who were not able to use the WeChat 

platform to communicate were excluded from this study, which 
may have resulted in selection bias. Second, this study was 
conducted at a single cardiac center in China, and a multi-
center prospective study is needed to assess the benefits of 
continuous nursing. Finally, the follow-up period in this study 
was short, which might have affected the accuracy of our con-
clusions. Studies with longer follow-up periods are needed.

Conclusions

Use of the WeChat application in continuous nursing can ex-
tend high-quality medical care and psychological support to 
patients after PCI. From these preliminary results, we conclude 
that it may reduce the occurrence of complications, relieve pa-
tient anxiety and depression, and improve patient quality of life.
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