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Abstract

Objectives. Case management, which is defined as a fully collaborative process that includes evaluation, planning,
execution, coordination and supervision, has been widely used in the field of chronic diseases. However, the clinical
effect of case management in pediatric patients with congenital heart disease (CHD) is unclear. This study was to
explore the effects of case management model in pediatric patients with CHD. Methods. A total of |10 pediatric
CHD patients referred to our center from January 2018 to January 2020 were enrolled for analysis. Patients were
randomly assigned to a case management (experimental) group or a conventional nursing (control) group. Patient
satisfaction, quality of life, and clinical outcomes were compared between the 2 groups. Results. Compared with that
in the control group, patient satisfaction rate was significantly greater in the experimental group. Furthermore, the
experimental group showed more significant improvement in quality of life than the control group did (73.8 = 12.3
vs 66.5* 14.2, P<.001I). In addition, the readmission rate in the experimental group was significantly lower than
that in the control group (5% vs 20%, P=.022). Conclusions. Case management mode can be effectively applied in
pediatric patients with CHD, which can improve patient satisfaction rate, health-related quality of life and lower the
readmission rate.
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Introduction screening; provincial and municipal tertiary maternal
and child health hospitals, and obstetric departments in
general hospitals are responsible for diagnosing the
CHD subtype; and regional or national clinical research
centers with pediatric cardiac departments provide con-
sultation services for complex CHD cases and support
with decision making.> However, establishing an effec-
tive management system of CHD is still challenging in
China due to the uneven medical level, low prenatal
diagnosis rate and insufficient postnatal follow-up

Congenital heart disease (CHD) is the most common
type of congenital malformations, which causes a huge
burden to the family and society.! According to a
Maternal and Child Surveillance report, the overall
prevalence of CHD in China is 17.3 per 1000 live births.?
Without early diagnosis and treatment, up to 60% of
babies with complex CHD die from severe complica-
tions after birth.> Furthermore, many CHD children
often need rehospitalization after birth due to the poor
heart condition. The family’s demand for treatment
information, psychological support and rehabilitation
nursing care is increasing during the long-term treat-
ment procedure. A lack of relevant information may
affect the prognosis of the CHD children.* A hierarchical ~ C°rresponding Author: )
three-level prevention and treatment network has been Linfang Zhang, Cardiac Inten.swe Care pnlt, the Heart Center,
Guangzhou Women and Children Medical Center, Guangzhou
established in China. In this network, certified primary Medical University, Jinsui Rd, Guangzhou, 510623, China.
obstetric medical institutions are responsible for Email: evelynzhang_gzwcmc@63.com

!Cardiac Intensive Care Unit, the Heart Center, Guangzhou Women
and Children Medical Center, Guangzhou Medical University,
Guangzhou, China

@ @@ Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative Commons

Attribution-NonCommercial 4.0 License (https://creativecommons.org/licenses/by-nc/4.0/) which permits non-commercial
use, reproduction and distribution of the work without further permission provided the original work is attributed as specified on the SAGE
and Open Access pages (https://us.sagepub.com/en-us/nam/open-access-at-sage).


https://us.sagepub.com/en-us/journals-permissions
https://journals.sagepub.com/home/gph
mailto:evelynzhang_gzwcmc@163.com

Global Pediatric Health

Nursing care for CHD patients
N=110

|

Experimental group
N=55

!

!

Control group
N=55

!

Follow-up period of 12 months

! '

!

Patient satisfaction rate

Health-related quality of
life

Readmission rate

Figure 1. Flowchart of patients with congenital heart diseases enrolled in this study.

management. The demand for coordinating and utilizing
the limited care resources to provide high-quality health
care services for CHD children is increasing. Case man-
agement is conducted by case managers and a multidis-
ciplinary medical team to provide the whole medical
course and individualized consultation and guidance,
and ensure the maximum equity of the treatment pro-
cess.® Case management has been widely used in the
field of many chronic diseases, which has fully shown
its advantages.”” However, the clinical effect of case
management in pediatric patients with CHD is unclear.
This study was to explore the effects of case manage-
ment model in pediatric patients with CHD.

Methods
Study Design and Population

This study was designed as a single-center, randomized
controlled trial (ChiCTR2000039544, including some
patients from our previous study'?). The CHD pediatric
patients admitted in Guangzhou Women and Children
Medical Center from January 2018 to January 2020 were
enrolled for analysis. The inclusion criteria were as fol-
lows: (1) Patients met the diagnostic criteria for CHD; (2)
The age of the patient ranged from 2 to 4years; (3)The
families of the patients were willing to participate in this

study and sign the consent form. The exclusion criteria
were as follows: (1) Major developmental delay that
could affect health-related quality of life; (2) The patients
or families had mental abnormalities, language communi-
cation or hearing impairment. The patients were randomly
assigned to 2 groups on the basis of nursing management:
patients receiving conventional nursing care were
assigned to the control group, and patients receiving case
management nursing care were assigned to the experi-
mental group (Figure 1). Randomization was performed
on the basis of a random number generator.

Ethical Approval and Informed Consent

This study was approved by the institutional ethics com-
mittee of Guangzhou Women and Children Medical
Center (N0.2018-025). Written parental consent was
obtained from all participants.

Conventional Nursing

Routine nursing care was performed in the control
group. During the period of hospitalization, nursing care
and health education were conducted by the responsible
nurse. After hospital discharge, the patients were rou-
tinely guided by the responsible nurse and followed up
at 1, 3, 6, and 12months. The medical follow-up team
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Table I. Specific Content of Case Management Intervention.

Stage

Content

Assessment °

Round and review patient medical records daily

e Discuss the patient’s condition and detailed care plan via MDT

Planning °

Initiate contact with the patient family

e Introduce to the case management program

Implementation °

Watch the video with the patient family displaying:

= how to do feeding after procedure

= wound care

= management of physical symptoms
= coping with psychological reactions

= social recourses
= rehabilitation

Evaluation

Provide the home care handbook that summarizes key points from the video

Encourage the patient family to ask questions about the content of the instruction materials
Discuss the rehabilitation plan with the family

Distribute the patient satisfaction questionnaire

Contact the patient family at the follow-up time points

e Inquire quality of life using PedsQL Cardiac Module

Abbreviations: CHD, congenital heart disease; MDT, multidisciplinary team; PedsQL, Pediatric Quality of Life.

regularly queried the patient’s recovery status and pro-
vided guidance on follow-up plans, medication adher-
ence, and rehabilitation training.

Case Management

The experimental group adopted a case management
model. The admission, discharge and follow-up visits
were performed in strict accordance with the case man-
agement schedule. The case management intervention
was a multidisciplinary and nurse-led program in this
study. The multidisciplinary team (MDT) included car-
diologist, cardiac surgeon, perfusionist, anesthesiolo-
gist, cardiac sonographer. Specialized nurse (L.Z.) who
has been trained and qualified with at least 5Syears of
clinical nursing experience in CHD was selected as a
full-time case manager responsible for coordinating and
collaborating on medical resources, providing a continu-
ous medical care plan, consulting services and psycho-
logical support for patient families. Table 1 shows the
specific content of the case management intervention.

Data Collection

Demographic and clinical data and the patient satisfac-
tion questionnaire were collected by the nurse case man-
ager (L.Z.) before hospital discharge. Follow-up visits
were performed at 1, 3, 6, and 12 months after hospital
discharge via telephone interviews or face to face inter-
views at the outpatient clinic. Quality of life was
accessed at the 12-month follow-up time point via the
Chinese version of Pediatric Quality of Life (PedsQL)

3.0 Cardiac Module. Readmission was carefully
accessed by the medical team during the follow-up visit.
If the patient was admitted for CHD-related complica-
tions such as heart failure, pneumonia, arrhythmias, or
myocarditis, readmission was considered.

Measurement

The patient satisfaction questionnaire is a self-devel-
oped unified, 4-item scale that provides a rapid assess-
ment of medical care (Supplemental Appendix 1).
Following a review of the pertinent literature, the
researchers extended the invitations to 4 experts with
expertise in nursing, pediatric diagnosis, treatment, and
management. These experts were engaged to evaluate
and refine the preliminary version of the questionnaire
prior to the actual experiment. Subsequently, the ques-
tionnaire underwent revisions based on their feedback,
with a focus on enhancing its reliability and validity.
The fourth item used in this study addressed the follow-
ing dimensions: medical healthcare, nursing care, medi-
cal charge and workflow efficiency. It is scored on a
S-point Likert scale from 0 to 4 (0=very dissatisfied,
1 =dissatisfied, 2=necutral, 3=satisfied, 4=very satis-
fied) with a possible score ranging from 0 to 16. Higher
scores are related to higher satisfaction on all scales.
The reliability and validity of Chinese version of the
PedsQL 3.0 Cardiac Module have been validated in pre-
vious studies.'"!? Therefore, the PedsQL 3.0 Cardiac
Module, which was translated and adapted to the Chinses
language, was used to assess health-related quality of
life by parental report.'*!> The PedsQL 3.0 Cardiac
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Table 2. Baseline Characteristics Between the 2 Groups.

Experimental Control group

Variable group (n=55) (n=55) P value
Age (months) 32x12 3315 .35
Male (%) 24 (43.6%) 27 (49.1%) .57
Weight (kg) 123£1.3 11.9x1.6 42
Congenital heart diseases (%)
Ventricular septal defect 14 (25.5%) 16 (29.1%) .67
Atrial septal defect 3 (5.5%) 2 (3.6%) .65
Atrioventricular septal defect 4 (7.3%) 3 (5.5%) .70
Transposition of the great arteries 7 (12.7%) 5(9.1%) .54
Total anomalous pulmonary venous connection 3 (5.5%) 6 (10.9%) 49
Coarctation of aorta 5(9.1%) 4 (7.3%) 73
Tetralogy of fallot 8 (14.5%) 9 (16.4%) 79
Others Il (20%) 10 (18.2%)

Module is a disease-specific module and has 23 items in
6 domains measuring the frequency of discase-related
problems and severity of negative emotions about these
by proxy report: heart problems (7 items), treatment (3
items), perceived physical appearance (3 items), treat-
ment anxiety (4 items), cognitive problems (3 items),
and communication (3 items). The parent-proxy report
forms parents are asked to evaluate their child’s quality
of life. Five answer options are listed in the PedsQL
(0=it is never a problem; 1 =it is almost never a prob-
lem; 2=it is sometimes a problem; 3 =it is often a prob-
lem; and 4=it is almost always a problem). As to the
scoring, answer options must be transformed as follows:
0=100; 1=75; 2=50; 3=25; and 4=0. Higher scores
represent higher health-related quality of life in all
scales. The sum of all the items over the number of items
answered provides a mean score.

Statistical Analysis

All continuous variables are presented as the means * stan-
dard deviations. The categorical variables are presented
as numbers and percentages. Categorical variables were
compared using 2 analysis. Continuous variables were
compared using the Student’s -test or Mann—Whitney U
test, depending on data distribution. A two-tailed value of
P <.05 was considered statistically significant. All statis-
tical analyses were performed using SPSS 26.0 (SPSS,
Chicago, IL, USA).

Results

Patient Characteristics

A total of 110 pediatric patients who met the inclusion and
exclusion criteria were randomized into 2 groups: 55 in

Table 3. Comparison of Patient Satisfaction Rate Between
the 2 Groups.

Experimental Control group

Scale group (n=55) (n=55) P value
Medical health care 145+ 1.2 11.3+23 .032
Nursing care 14.1 =13 11.6+0.7 .021
Medical charge 127 £2.1 12925 523
Workflow efficiency 145+ 1.6 123+ 1.7 .029

conventional nursing group and 55 in case management
group. The detailed patient characteristics are described
in Table 2. No significant differences in age, gender, and
heart diseases status were found between the 2 groups.

Patient Satisfaction Questionnaire

Compared with the control group, the experimental
group showed higher satisfaction rate in medical health-
care (14.5*1.2 vs 11.3£2.3, P=.032), nursing care
(14.1*=1.3 vs 11.6 £0.7, P=.021),and workflow effi-
ciency (14.5 1.6 vs 12.3 = 1.7, P=.029). There was no
significant difference between the two groups in the
dimensions of medical charge (12.7 £2.1 vs 12.9 £2.5,
P=.523; Table 3).

Health-related Quality of Life

The PedsQL 3.0 Cardiac Module scores are shown in
Table 4. The experimental group had higher total scores
compared with the control group (73.8*12.3 vs
66.5*+14.2, P<.001). Furthermore, higher scores in
dimensions of treatment (82.1 =16.5 vs 68.6 £ 15.3,
P <.001), perceived physical appearance (75.3 £ 11.4 vs
65.4*+13.1, P=.004), and treatment anxiety (80.2 = 10.3
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Table 4. Comparison of Quality of Life Between the 2 Groups.
No. Experimental Control group

Scale items group (n=55) (n=55) P value
Total 23 738+ 123 66.5*+14.2 <.001

Heart problems 7 754+ 183 703 =175 12
Treatment 3 82.1+16.5 68.6+15.3 <.001

Perceived physical appearance 3 753+ 114 654 13.1 .004
Treatment anxiety 4 80.2+10.3 70.8+15.2 .003
Cognitive problems 3 66.2+24.2 63.5*+ 193 243

Communication 3 634+ 157 603+ 16.7 421

vs 70.8 £15.2, P=.003) were observed in experimental
group than in control group. No significant differences
were found in dimensions of heart problems, cognitive
problems, and communication between 2 groups.

Follow-up

During the follow-up period of 12months, 11 of 55
(20%) patients in control group experienced readmis-
sions, including 5 patients with heart failure, 4 with
pneumonia, and 2 with tachyarrhytmia, whereas only 3
of 55 (5.5%) patients in experimental group experienced
readmissions, including 2 patients with heart failure and
1 with pneumonia (P=.022).

Discussion

The present study described the clinical effect of case
management model in pediatric patients with CHD. In
this study, we found that case management mode can be
effectively applied in pediatric patients with CHD dur-
ing a follow-up period of 12 months, which can improve
patient satisfaction rate and quality of life and lower the
readmission rate.

CHD is the most common birth defect. According to
the epidemiological research, the worldwide prevalence
of CHD is 8 to 9 per 1000 live births,'® however, the
overall prevalence of CHD in China is 17.3 per 1000
live births.2 The children with CHD often have a long
treatment course and need repeated hospitalization after
birth due to the poor heart conditions, which may lead to
irregular follow-up, negative treatment and heavy eco-
nomic burden to the families. Patients with CHD have
complex health care needs that often must be provided
for or coordinated for by the medical team.!” However,
establishing an effective management system for CHD
is still challenging in China due to the uneven medical
level, low prenatal diagnosis rate and insufficient post-
natal follow-up management.’

Since the case management was firstly launched in
patients with breast cancer in the UK in the 1970s, it has

been widely used in various chronic diseases, such as
cancer, chronic heart failure, diabetes, and fully demon-
strated its advantages.®!®!° However, reports concerning
case management in the treatment of pediatric patients
with CHD are limited. In this study, case management
model was effectively applied in the care of the CHD
patients, which can support the whole course of the
CHD management, help children and families reduce
the risk of readmission, and improve the quality of life.
Our findings revealed that the patient satisfaction rate
was significantly higher in patients who received case
management than in those who received conventional
nursing care. Case manager established stable coopera-
tive relationships with families and medical teams. The
effective communication between the case manager and
the families of the children enabled the families to gain a
clear understanding of the entire perioperative and post-
hospital follow-up process. Moreover, for quality of life,
the experimental group was associated with higher total
scores than the control group (73.8 £ 12.3 vs 66.5 = 14.2,
P <.001), which indicated that the health-related quality
of life was superior in pediatric patients with case man-
agement model than in those without it. Furthermore,
higher scores in dimensions of treatment (82.1 = 16.5 vs
68.6 = 15.3, P<.001), perceived physical appearance
(75.3 £ 11.4vs 65.4+13.1, P=.004), and treatment anx-
iety (80.2+10.3 vs 70.8*15.2, P=.003) were also
observed in experimental group than in control group.
Case manager plays a vital role in educating, supporting,
cooperating and coordinating. In the process of tracking
and providing feedback to patient families, the case man-
ager supervised the execution of treatment, the develop-
ment of a rehabilitation plan for patients, the arrangement
of outpatient visits and provided psychological support
for patients and families. Another finding of our study
was that the readmission rate was significantly lower in
patients with case management. This might be explained
by the timely response to patients’ discomfort and adjust-
ment of therapeutic plan. Improving the patient’s physi-
cal and mental state is beneficial for the prognosis of the
condition, laying the foundation for overall recovery.
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This study has added new knowledge regarding a case
management intervention for pediatric patients with CHD
in China. The findings support that a case management
program has long-term effects in helping patients obtain
better quality of life and improving the clinical outcome.
This model fully demonstrates the concept of patient-cen-
tered and patient-oriented nursing, and truly elucidates the
modern holistic concept of nursing. The case management
model maximizes the recovery of pediatric patient health
and social adaptability, reduces the burden on patient fam-
ilies, improves the relationship with patients and medical
staff and optimizes scarce medical resources in China.

Limitations

There are several limitations in this study. This was a
single center study with a small sample size. Power
analysis for sample size calculation was not performed
in this study. Further randomized controlled studies with
large sample sizes may be needed to confirm our find-
ings. Furthermore, this study was performed only in the
city of Guangzhou. Therefore, we cannot exclude that
especially in the more rural areas of China the interven-
tion might be more difficult to perform.

Conclusions

CHD is still the most common birth defect in China.
Patients with CHD often have complex health care
needs that must be coordinated by the medical team.
This study revealed that the case management mode can
be effectively applied in pediatric patients with CHD,
which can improve patient satisfaction rate, health-
related quality of life and lower the readmission rate.
Therefore, our findings support that case management
program has long-term effects in helping pediatric
patients achieve better quality of life and improving
their clinical outcome. The case management model
maximizes the recovery of pediatric patient health and
social adaptability, reduces the burden on patient fami-
lies, improves the relationship with patients and medical
staff and optimizes scarce medical resources in China.
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