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discharge: a cross-sectional study

Ke Wen'"*, Meng-Jie Shen™, Cheng-Song Deng’, Yue-Feng Li*, Ya-Nan Kang®, Li-Hong Wan'*

'School of Nursing, Sun Yat-Sen University, Guangzhou, China; *Sun Yat-Sen University Cancer Center, Guangzhou, China; 3Department of
Neurology and Stroke Center, The Third Affiliated Hospital, Sun Yat-Sen University, Guangzhou, China; *Department of Neurology, Guangdong
Provincial Hospital of Traditional Chinese Medicine, Guangzhou, China

Contributions: (I) Conception and design: All authors; (II) Administrative support: LH Wan; (IIT) Provision of study materials or patients: CS Deng,
YF Li, YN Kang, LH Wan; (IV) Collection and assembly of data: K Wen, MJ Shen, CS Deng, YF Li, YN Kang; (V) Data analysis and interpretation:
K Wen, MJ Shen, LH Wan; (VI) Manuscript writing: All authors; (VII) Final approval of manuscript: All authors.

*These authors contributed equally to this work.

Correspondence to: Li-Hong Wan, PhD, MSc, RN. School of Nursing, Sun Yat-Sen University, 74 Zhongshan Road II, Guangzhou 510080, China.

Email: wanlh@mail.sysu.edu.cn.

Background: The adoption of appropriate health behaviors can prevent the recurrence of stroke. Previous
research found a downward trend in hypertensive stroke patients” health behaviors from 3 to 6 months after
discharge. The provision of appropriate support by chronic illness resources has been shown to predict
patients’ engagement in appropriate health behaviors in other chronic illness populations. This study sought
to explore the association between chronic illness resources and health behaviors in hypertensive stroke
patients in order to provide a foundation for the secondary prevention of stroke.

Methods: Using convenience sampling method, we enrolled 133 hypertensive stroke patients at 6 months
after discharge in Guangzhou, China. All the patients completed a demographic and disease-specific
questionnaire, the Health Behavior Scale for Stroke Patients (HBS-SP) and the Chronic Illness Resources
Survey (CIRS). A multiple stepwise regression analysis was conducted to test the association of chronic
illness resources with health behaviors.

Results: The total scores of the HBS-SP and CIRS were (2.89+0.38) and (2.94+0.66), respectively. The
correlation coefficient for chronic illness resources and health behaviors was 0.517 (P<0.001). The positive
association between chronic illness resources and health behaviors remained statistically significant after
controlling for gender, education level, and the Barthel Index (unstandardized coefficient: 0.317, P<0.001).
Conclusions: The chronic illness resources has positive association with health behaviors in hypertensive
stroke patients at 6 months after discharge. A good support provided by chronic illness resources may

contribute to promote positive health behaviors, and thus prevent the recurrence of stroke.
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Introduction

As the leading cause of death and disability in China, stroke
creates a huge disease burden for both the government and
patients (1). Ischemic stroke has been reported to account
for 83.3% of all stroke cases in China (2). Hypertension is
the cause of 55.5% of the global burden, which is caused by
stroke, and can lead to a poor prognosis for stroke patients
(3,4). In China, 64.3% of stroke patients have a history of
hypertension before stroke onset (2). The chronic phrase
of a stroke refers to the period of recovery that takes
place at least 6 months after the stroke (5). In the chronic
phase, >30% of stroke patients have different degrees of
dysfunction (6). Thus, during this time, it is imperative
that the recurrence of stroke be prevented and patient
rehabilitation be promoted.

As a major component of the secondary prevention of
stroke, appropriate health behaviors can help stroke patients
manage controllable risk factors, thereby preventing
stroke recurrence (7). However, the health behaviors
of stroke patients are suboptimal, and only a portion of
stroke patients make lifestyle changes after discharge (8).
During the chronic phase, stroke patients’ symptoms tend
to stabilize, their recovery process slows down, and they
receive less attention (9). Furthermore, stroke patients are
likely to lose part of the support provided to them and their
adherence to health behaviors also tends to decrease in the
chronic phase (10). It is worth noting that hypertensive
stroke patients’ health behaviors are suboptimal before
stroke, improve significantly during the first 3 months of
the stroke, but decrease 3 to 6 months after discharge (11).
Fortunately, the provision of good support by chronic illness
resources has been shown to predict patients’ engagement
in appropriate health behaviors in patients with diabetes and
coronary heart disease (12,13).

Under the pyramid model of social-ecological
support resources, chronic illness resources are defined
as support for health behaviors and chronic disease self-
management from a variety of sources, such as healthcare
providers, friends, media, community, health policies, and
organizations (14). Liu ez /. (15) found that the provision
of support by chronic illness resources were unsatisfactory
in patients with initial stroke. Meanwhile, Patients with
diabetes and coronary heart disease were not adequately
supported by chronic illness resources (12,13). Chronic
illness resources consider support from other sources
besides social support. Understanding the chronic illness
resources of patients can be more likely to support their
behavior change. To date, health behaviors of hypertensive
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stroke patients had a downward trend from 3 to 6 months
after discharge. However, very few studies have been
conducted on the chronic illness resources of hypertensive
stroke patients. The association between chronic illness
resources and health behaviors in hypertensive stroke
patients at 6 months after discharge is unclear and deserves
further research.

"This study sought to investigate chronic illness resources
and its association with health behaviors in hypertensive
stroke patients at 6 months after discharge. The results
provide a foundation for the secondary prevention of stroke
and the provision of appropriate support to hypertensive
stroke patients in the chronic phase by chronic illness
resources. We present the following article in accordance
with the STROBE reporting checklist (available at https://
atm.amegroups.com/article/view/10.21037/atm-22-1193/rc).

Methods
Design

A cross-sectional descriptive study was conducted. A
convenience sampling method was used for this study.

Study methods

Sample

Potential participants who had been hospitalized 6 months
previously were contacted by telephone to determine their
eligibility to participate in this study. All the participants
returned to the Neurology Departments for follow-up
visits at 6 months after discharge. Information regarding
employment status, household income, living arrangements,
chronic illness resources, and health behaviors was gained
in face-to-face visit. Some of potential participants were
excluded due to their health condition. Therefore, the
use of convenience sampling method is necessary. A total
of 133 participants were recruited and completed the
questionnaires at 2 tertiary hospitals, the Third Affiliated
Hospital of Sun Yat-Sen University and Guangdong
Provincial Hospital of Traditional Chinese Medicine, in
Guangzhou, China. The sociodemographic and disease-
specific characteristics of the participants were collected
from the hospital information system. To be eligible for
inclusion in the study, patients had to meet the following
inclusion criteria: (I) have had an ischemic stroke (Diagnosed
by a physician of neurology and further confirmed by
computed tomography or magnetic resonance imaging

results); (II) have a history of hypertension (16); (III) have
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had stroke onset six months ago, and have had returned to
the clinic after discharge; and (IV) have provided informed
consent. Patients were excluded from the study if the
met the following exclusion criteria: (I) had Wernicke
aphasia; (II) had a history of severe liver or kidney disease,
or a malignant tumor; and/or (III) had severe cognitive
impairment.

The sample size was calculated based on the sample size

(Za/z +2Z, ﬁ)z )
1/4[log((1+7)/(1-7))] 4) (17). The

previous study found that correlation coefficient between

calculation formula (¥ =

chronic illness resources and self-management in patients
with coronary heart disease was 0.411 (12). With a power of
0.80 and a error of 0.05, the minimum sample size for the
study had to be 87.

Measures

The data were collected from all participants at 6 months
after discharge.

Sociodemographic and disease-specific characteristics
Sociodemographic characteristics and disease-specific
characteristics were collected through self-designed
questionnaire. The sociodemographic characteristics
included gender, age, marital status (with spouse vs. no
spouse), education level (elementary school, middle school,
high school, undergraduate school), method of medical
payment (self-paid, medical insurance, free medical care),
employment status (employed, retired, unemployed),
household income (<2,000, 2,000—, 3,000—, 4,000—, 5,000—;
yuan), and living arrangements (living alone vs. living with
family). The disease-specific characteristics included the
recurrence of stroke (no vs. yes), the duration of stroke (<1
vs. 1-30; year), and the duration of hypertension (<1, 1-,
5—, 10-30; year), the Barthel Index (severe dependency,
moderate dependency, slight dependency, functional
independence), and the chronic disease status (yes vs. no).
The patients’ diagnoses were determined from their medical
records.

CIRS

Developed by Glasgow et al. (14), the Chronic Illness
Resources Survey (CIRS) is used to evaluate patients’
perceptions of the support for health behaviors provided
from multiple sources. Zhong et al. (18) translated and
modified the CIRS into Chinese. The Chinese version of
the questionnaire comprised 19 items for 6 subcategories
(i.e., physician/health care team, family and friends,
personal, neighborhood/community, media and policy,
and organizations). The CIRS uses a 5-point Likert scale
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rating on which 1 represents “not at all” and 5 represents
“a great deal”. The total score of subcategories and the
CIRS was calculated separately by computing the means
of subcategories items and scale items. A higher total score
indicates better support from the chronic illness resources;
a score <3 indicates that the provision of support by chronic
illness resources was unsatisfactory. Cronbach’ s alpha
coefficient for the CIRS in this study was 0.848.

Health bebavior scale for stroke patients (HBS-SP)

The HBS-SP was developed by Wan et al. (19) based on the
Chinese version of the Health Promotion Lifestyle Profile-
II. The scale is a self-reporting scale with 6 subcategories
(i.e., exercise, medication adherence, guideline adherence,
nutrition, health responsibility, and smoking and alcohol
abstinence). The HBS-SP comprise 25 items in total. The
HBS-SP uses 4-point Likert scale, on which a rating of 1, 2,
3 and 4 points indicate never, sometimes, often, and usually,
respectively. The “medication adherence” and “smoking
and alcohol abstinence” subcategories are reverse scored.
A higher total score indicates better health behaviors. The
average score of the scale is calculated, and an average score
for each subcategory <2 indicates low-level health behaviors,
a score of 2-3 indicates medium-level health behaviors, and
a score >3 indicates high-level health behaviors. Cronbach’s
alpha coefficient in this study was 0.833.

Statistical analysis

The data were analyzed using SPSS version 20.0. Descriptive
statistics were used to describe the sociodemographic and
disease-specific characteristics of the participants. The
Shapiro-Wilk test and normal Q-Q plots were utilized as
the normality test of continuous variables. An independent
samples 7-test and a one-way analysis of variance were used
to examine the relationship between the sociodemographic
characteristics and the disease-specific characteristics with
the HBS-SP. A Spearman correlation analysis was conducted
to analyze the correlations between health behaviors and
chronic illness resources. A multiple stepwise regression was
conducted to test association of chronic illness resources with
health behaviors. A two-sided P value <0.05 was considered
statistically significant.

Ethical statement

The study was conducted in accordance with the
Declaration of Helsinki (as revised in 2013). Permission for
this research was granted from the managers of the School
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of Nursing of Sun Yat-Sen University, the Third Affiliated
Hospital of Sun Yat-Sen University, and Guangdong
Provincial Hospital of Traditional Chinese Medicine.
Ethical approval (No. [2018]02-421-01) was granted by
the ethics committee of the Third Affiliated Hospital of
Sun Yat-sen University. The patients were informed that
participation was voluntary and that withdrawal from the
study was possible at any time. Each participant signed the
informed consent form.

Results

In total 133 participants were enrolled in the study. The
patients had a mean age of 61.02+9.99 years. Details of
patients sociodemographic characteristics and disease-
related characteristics are set out in Tibles 1,2.

The univariate analysis showed that female patients
had significantly higher health behavior scores than male
patients (see Table 1). The health behavior scores of patients
with a high school education or undergraduate education
were significantly higher than those with an elementary
education. The health behavior scores of patients with a
slight dependency were significantly higher than those of
patients with functional independence (see Table 2).

The total HBS-SP score of the participants was
2.89+0.38. The “health responsibility” subcategory had
the lowest score. Participants had a total CIRS score of
2.9420.66. The “organization” subcategory had the lowest
score. The total HBS-SP score of patients at 6 months of
discharge was positively correlated with the total CIRS
score (Spearman r=0.517, P<0.001). Details are shown in
Table 3.

The results of the regression analysis showed that
chronic illness resources, gender, education level, and the
Barthel Index were significantly associated with health
behaviors (F=10.273, R’,;=0.413, P<0.001; see Tuble 4).
The model explained approximately 41.3% of the variance
in health behaviors in hypertensive stroke patients at 6
months after discharge. After controlling for the potential
confounding effects of gender, education level, and the
Barthel Index, the positive association between chronic
illness resources and health behaviors remained statistically
significant (unstandardized coefficient: 0.317, P<0.001).

Discussion

We found that hypertensive stroke patients had a moderate
level of appropriate health behaviors at 6 months after
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discharge. The hypertensive stroke patients exhibited
positive behaviors in terms of medication adherence,
smoking and alcohol abstinence, salt and oil restriction,
and blood pressure monitoring. The “health responsibility”
subcategory had the lowest score, and corresponded to a
low level of managing the target heart rate during exercise
and of determining the nutritional composition of food.
Our results are consistent with those of a Chinese study
of stroke patients (20). An optimal target heart rate is
necessary to ensure the safety of the stroke patients and
the effect of the exercise (21). Paying little attention to the
nutrient content of food can easily lead to the excessive
intake of carbohydrates, fats, or salt. Despite this, we found
that only a few patients recognized the importance of
maintaining a target heart rate and paying attention to the
nutritional composition of food. In long-term care, health
care professionals should increase patients’ education about
exercise and healthy diet and seek to raise patients’ related
awareness. A further improvement in patients’ health
behaviors is necessary.

In the complex process of behaviors change, multiple
factors were associated with health behaviors. As reported
previously (22), we found that female patients displayed
better health behaviors than male patients. The “traditional
masculinity” that requires men to be more independent
and resilient may be an important reason for this
phenomenon (23). Additionally, the male-female differences
in the division of labor and dietary habits also affected
patients’ health behaviors (22). Thus, health education
content needs to be designed for stroke patients of different
genders.

In this study, patients with a high-school education
or higher had better health behaviors than those with an
elementary-school education. Our results are consistent
with the findings of a previous study on stroke patients (24).
A high level of education helps people to increase their
health knowledge and master more health skills, and
thus promotes healthy behaviors (25). The provision of
customized health education according to stroke patients’
level of education is essential.

Saqlain et al. (26) found that independent elderly
hypertensive patients had better medication adherence
than dependent elderly hypertensive patients, which is
inconsistent with the results of our study. In our study,
patients with a slight dependency had better health behaviors
than patients with functional independence. This may be
because slight symptoms alert patients to the potential harm
caused by stroke and thereby enhances their health beliefs.
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Table 1 Associations between patients’ health behaviors at 6 months after discharge and their sociodemographic characteristics at admission

(n=133)

Total score of HBS-SP? mean +

Characteristics n [%] standard deviation t value/F value P value
Gender -2.066 0.041*
Male 94 [70.68] 2.84+0.37
Female 39 [29.32] 2.99+0.38
Age (years) 0.016 0.984
38-44 7 [5.26] 2.91+0.39
45-59 52 [39.10] 2.88+0.39
60-83 74 [55.64] 2.89+0.37
Education level’ 1.831 0.145
Elementary school 25 [18.80] 2.74+0.27 3>1*
Middle school 38 [28.57] 2.87+0.35 4>1*
High school 38 [28.57] 2.95+0.45
Undergraduate school 32 [24.06] 2.94+0.38
Marital status 0.231 0.818
With spouse 121 [90.98] 2.89+0.37
No spouse 12 [9.02] 2.86+0.46
Employment status 1.570 0.212
Employed 41 [30.83] 2.92+0.35
Retired 63 [47.37] 2.91+0.43
Unemployed 29 [21.80] 2.77+0.26
Household income (yuan/month/person) 0.429 0.787
<2,000 10 [7.52] 2.88+0.37
2,000~ 21[15.79] 2.84+0.23
3,000~ 28 [21.05] 2.89+0.34
4,000- 23 [17.29] 2.82+0.41
5,000- 51 [38.35] 2.93+0.44
Method of medical payment 0.744 0.477
Self-paid 5[3.76] 2.74+0.22
Medical insurance® 112 [84.21] 2.88+0.39
Free medical care 16 [12.03] 2.97+0.33
Living arrangement -0.998 0.320
Living alone 11 [8.27] 2.78+0.52
Living with family 122 [91.73] 2.90+0.37

?, the score ranges from 1 to 4; 1 elementary school; 2: middle school; 3: high school; 4: undergraduate school. °, including medicare
and commercial insurance. Least significant difference test was used for comparisons between multiple groups; *, P<0.05. HBS-SP, health

behavior scale for stroke patients.
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Table 2 Associations between patients’ health behaviors at 6 months after discharge and their disease-specific characteristics at admission (n=133)

Total score of HBS-SP? mean +

Characteristics n [%] Standard Deviation t value/F value P value
Recurrence of stroke -0.407 0.685
No 94 [70.68] 2.90+0.40
Yes 39 [29.32] 2.87+0.32
Duration of stroke (year) 0.551 0.582
<1 99 [74.44] 2.90+0.39
1-30 34 [25.56] 2.86+0.34
Duration of hypertension (year) 0.641 0.590
<1 34 [25.56] 2.81+0.40
1- 28 [21.05] 2.92+0.39
5- 22 [16.54] 2.90+0.49
10-30 49 [36.84] 2.92+0.30
Barthel index” 1.799 0.151
Severe dependency 3 [2.26] 2.77+0.13 3>4*
Moderate dependency 11 [8.27] 2.78+0.41
Slight dependency 47 [35.34] 2.99+0.44
Functional independence 72 [54.14] 2.84+0.32
Chronic disease status® —-0.591 0.556
Yes 83 [62.41] 2.90+0.39
No 50 [37.59] 2.86+0.37

2 the score ranges from 1 to 4; °, 1: severe dependency; 2: moderate dependency; 3: slight dependency; 4: functional independence.
¢, refers to combined diabetes mellitus or hyperlipidemia. Least significant difference test was used for comparisons between multiple

groups; *, P<0.05. HBS-SP, health behavior scale for stroke patients.

We also found that the poorer the ability of dependent
patients to perform daily activities, the worse their health
behaviors. Patients with moderate-to-severe dependence
require more support from chronic illness resources and
more attention from health care professionals (27).

Chronic illness resources are positively and significantly
associated with health behaviors in this study. Similar to
the results of our study, a survey study have demonstrated
that diabetic patients provided with better support by
chronic illness resources displayed better self-management
behaviors (28). However, the support provided to
hypertensive stroke patients from surrounding chronic
illness resources was poor at 6 months after discharge.
Similar results have been found in studies of patients with
diabetes and coronary heart disease (12,13). The provision of
support by chronic illness resources in our study was better

© Annals of Translational Medicine. All rights reserved.

than that in a study conducted in the Xinjiang region of
China (13). This finding is likely due to the fact that patients
have better access to chronic illness resources in Guangzhou,
China (29).

We observed that the most used chronic illness resources
among the hypertensive stroke patients were the resources
provided by family, friends, and the patients themselves.
Patients were unprepared for the shock of a stroke and
required help from external resources (30). The patients’
relatives were not ready to become caregivers after the
patients’ discharge from the hospital; however, most of the
stroke patients’ relatives volunteered to undertake caregiving
responsibilities because of the norms of traditional Chinese
culture (31). Support from family and friends is beneficial to
stroke patients (31), and patients also prefer support from
family and friends to cope with disease (32). However, it is
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Table 3 Association between chronic illness resources and health behaviors at 6 months after discharge (n=133, Spearman correlation)

Project Mean + standard deviation Spearman correlation coefficients (total of HBS-SP) P value
Total CIRS? 2.94+0.66 0.517 <0.001***
Physician/healthcare team 3.11+1.22 0.185 0.033*
Family and friends 3.52+0.79 0.565 <0.001***
Personal 3.28+0.86 0.473 <0.001***
Neighborhood/community 2.95+0.92 0.541 <0.001***
Media and policy 3.13+0.87 0.356 <0.001***
Organizations 1.64+0.82 0.238 0.006**

Total HBS-SP® 2.89+0.38 - -
Physical activity 2.54+0.66 - -
Medication adherence 3.61+0.54 - -
Guideline adherence 3.04+0.55 - -
Nutrition 2.93+0.43 - -
Health responsibility 1.81+£0.70 - -
Smoking and alcohol abstinence 3.67+0.64 - -

2 the score ranges from 1 to 5; °, the score ranges from 1 to 4; *, P<0.05; **, P<0.01; ***, P<0.001. CIRS, chronic illness resources survey;

HBS-SP, health behavior scale for stroke patients.

Table 4 Results of multiple stepwise regression on the association between chronic illness resources and health behaviors at 6 months after

discharge (n=133)

Model Unstandardized coefficient ~ Standard error ~ Standardized coefficient t value P value
(Constant) 1.355 0.184 - 6.629 <0.001***
CIRS* 0.317 0.039 0.555 8.085 <0.001***
Gender® 0.222 0.060 0.268 3.708 <0.001***
Education level (high school) 0.194 0.080 0.231 2.406 0.018*
Barthel index (slight dependency) 0.132 0.056 0.167 2.359 0.020*

2 the score ranges from 1 to 5; °, male =1, female =2. F=10.273, R=0.676, R°=0.457, R%,;=0.413; *, P<0.05; ***, P<0.001. CIRS, chronic

illness resources survey.

important to note that relying on family or friends as the
primary chronic illness resources can potentially increase the
burden placed on caregivers, and consequently compromise
the health of caregivers (33). A score above 3 for the
“personal” subcategory indicated that the stroke patients were
able to self-manage at 6 months after discharge. Based on the
scores of the HBS-SP, the self-management of hypertension
stroke patients should be further improved.

In our study, the stroke patients used chronic illness
resources from health organizations, their neighborhoods,
and communities infrequently. Glasgow et 4/ (14) found

© Annals of Translational Medicine. All rights reserved.

similar results in a follow-up survey of diabetic menopausal
women. This might be related to the imperfect system
of primary health care and the lack of primary health
organizations in China (34). An interview study of the
caregivers of stroke patients found that some caregivers do
not know how to seek access to chronic illness resources
from health organizations and the community (30). Post-
stroke disability, depression, and cognitive impairments can
lead to poor social engagement, which can impede stroke
patients’ access to chronic illness resources from neighbors,
the community, or related organizations (35).

Ann Transl Med 2022;10(8):460 | https://dx.doi.org/10.21037/atm-22-1193
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The scores of the “healthcare team” and “media and
policy” subcategories reflected patients had effectively
utilized chronic illness resources from media, policy, and
health care team. The patients’ scores for the “media and
policy” subcategories in our study were higher than those
of the diabetic patients in Zhong et al.’s (13) study. This
may be due to developments in new media technology, an
increase in health knowledge publicity, and the continuous
improvement of the Chinese health insurance system.
Current online media have made it easy to disseminate
health information, but the chronic illness resources
provided by the media still have limitations (e.g., some
resources contain false information and advertisements) (36).

We were concerned that the support provided to
hypertensive stroke patients by chronic illness resources
remained poor at 6 months after discharge. The support
provided by chronic illness resources for hypertensive
stroke patients and the number of available chronic illness
resources should be the focus of attention from health care
providers. Family members and friends were found to be
the primary chronic illness resources for most patients at 6
months after discharge, which suggests that family caregivers
training needs to be enhanced to help them become more
competent caregivers. Patients and family caregivers should
also be educated about obtaining resources from other
channels, especially formal channels (33), and overload of
caregivers also needs to be addressed. The media should
disseminate correct health information in a timely manner.
Additionally, enhancing patients’ use of chronic illness
resources may be an effective method for promoting lifestyle
changes. Community centers and health organizations
should advertise more to allow increased use by hypertensive
stroke patients. Medical professionals should provide new

health knowledge and skills to the community.

Limitations

The study had 2 main limitations. First, the exclusion
of patients with severe cognitive impairment limits the
generalizability of the findings. Second, both the chronic
illness resources and health behaviors of the patients were
self-reported, and thus are prone to bias.

Conclusions

In summary, the chronic illness resources are positively
associated with health behaviors in hypertensive stroke
patients at 6 months after discharge. This result suggests
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that the provision of excellent support by chronic illness
resources may be helpful for enhancing hypertensive stroke
patients’ health behaviors. Moreover, Hypertensive stroke
patients’ health behaviors at 6 months after discharge
need to be improved, especially in terms of their taking
responsibility for their health. The support provided to
these patients by chronic illness resources also needs to be
improved, especially in relation to the resources available
from health organizations. Our findings suggest that health
care providers need to pay more attention to the support
provided by chronic illness resources to hypertensive stroke
patients at 6 months after discharge to improve patients’
health behaviors and prevent the recurrence of stroke.
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appropriately investigated and resolved. The study was
conducted in accordance with the Declaration of Helsinki
(as revised in 2013). The study was approved by the ethics
committee of the Third Affiliated Hospital of Sun Yat-sen
University (No. [2018]02-421-01) and informed consent
was taken from all individual participants.
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commercial replication and distribution of the article with
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formal publication through the relevant DOI and the license).
See: https://creativecommons.org/licenses/by-nc-nd/4.0/.
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