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Abstract: Objective: To evaluate the impact of Internet-based multidisciplinary continuity care on the quality of life
of home-based patients with PICC catheters for malignant tumors. Method: This study is a retrospective research
analysis. A total of 131 patients with malignant tumors who received PICC catheterization at Xijing Hospital from
Jan. 2023 to Dec. 2023 were enrolled in this study. Patients were divided into two groups: 61 in the control group
who received conventional nursing care, and 70 in the observation group who received multidisciplinary continuous
nursing care via an Internet platform in addition to conventional nursing. The Strategies Used by Patients to Promote
Health (C-SUPPH), the Quality-of-Life Core Questionnaire (QLQ-C30), the Exercise of Self-care Agency Scale (ESCA),
Self-Rating Depression Scale (SDS) and Self-Rating Anxiety Scale (SAS) were adopted for investigation and analysis.
Six months after intervention, the two groups’ ego-efficacy, living quality, self-care ability and psychological status,
as well as treatment compliance and satisfaction with care were compared. Results: Post-intervention, both groups
showed significant improvements in ego-efficacy and self-care ability scores (all P<0.05). The observation group
scored higher in all dimensions of ego-efficacy and self-care ability compared to the control group (all P<0.05).
Furthermore, the observation group demonstrated significant improvements across all dimensions of quality of life
(P<0.05), whereas the control group only showed improvement in social function (P<0.05). The observation group
also exhibited lower scores for anxiety and depression post-intervention compared to the control group (all P<0.05).
Additionally, the observation group had a significantly lower incidence of complications and higher post-intervention
treatment compliance and satisfaction with nursing (P<0.05). Conclusion: Multidisciplinary continuing nursing care
delivered via an Internet platform significantly enhances self-management efficiency, quality of life, and self-care
ability of home-based patients with PICC catheters for malignant tumors. This care model also effectively improves
patients’ mental health and increases their compliance with treatment and satisfaction with nursing.
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Introduction patients. In addition, it also reduces the work-
load of nursing staff [2, 3].

A peripherally Inserted Central Catheter (PICC),
also called a PICC line, is a long, thin tube that’s
inserted through a vein (including the cephalic
vein, median cubital vein, and noble vein) to the
superior vena cava [1]. Widely used in oncology,

a PICC line can effectively reduce pain and vas-

Patients with malignant tumors are discharged
with the catheter retained during treatment
interruptions. However, if not properly man-
aged, PICC can lead to complications like cath-
eter slippage and infection, impacting the qual-

cular damage caused by repeated puncture
during chemotherapy. It can also reduce drug
stimulation of vascular intima, effectively pro-
tect blood vessels, and enhance transfusion
safety, providing a long-term treatment for

ity of catheter placement and the progression
of chemotherapy [4, 5]. Routine follow-up inter-
ventions often simply address issues associat-
ed with catheterization and maintenance, which
falls short in reducing complications from PICC
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catheterization. In addition, patients’ inade-
quate understanding of catheter care and lim-
ited self-management skills further increase
the risk of complications, which may severely
affect their living quality [6, 71.

This study investigated the impact of multi-dis-
ciplinary continuity nursing on the quality of life
of cancer patients with PICC retention at home,
aiming to reduce the incidence of PICC-related
complications.

Data and methods
Clinical data

This research is a retrospective analysis, and
the patients were grouped according to the
admission time. This study involved 131
patients with malignant tumor who underwent
PICC catheterization and were hospitalized at
Xijing Hospital from Jan. 2023 to Dec. 2023.
Among them, 61 patients were taken as the
control group, while the other 70 patients
were placed in the observation group. This
research was approved by Xijing Hospital
ethics Committee.

Inclusion and exclusion criteria

Inclusion criteria: Patients with clinicopatho-
logically confirmed malignant tumors; Patients
aged >18 years old; Patient with stable condi-
tion and a life expectancy of >6 months;
Patients and their relatives who gave informed
consent.

Exclusion criteria: Those unable to use WeChat
for communication; Those with a history of
mental iliness or cognitive impairment; Patients
undergoing palliative care; Patients with PICC
placement less than 6 months; Patients who
died within 6 months after the intervention.

Methods

The control group received regular discharge
guidance and telephone follow-up. Experienced
nursing staff provided education on PICC cath-
eter maintenance at discharge and distributed
health education manuals detailing nursing
precautions. Patients were required to visit the
hospital weekly for catheter maintenance.

In contrast, the observation group received
multidisciplinary continuous nursing via an
Internet platform. We established a WeChat
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public account and constructed a multidisci-
plinary continuous nursing team consisting of 1
specialist physician, 1 nutritionist, 1 psycholo-
gist, and 4 specialist nurses. Patients and their
families were encouraged to follow the WeChat
account and join the group during their hospital
stay. This group received routine updates
and educational content through the WeChat
account, including information on PICC care,
dietary and nutritional advice, medication
guidelines, management of common complica-
tions, pain care, exercise, and follow-up sched-
ules. Questions from patients were answered
daily in the WeChat group, and the nursing con-
tent related quizzes were posted with incen-
tives such as red envelopes for correct answers
to encourage participation. In addition, Weekly
reminders for hospital visits for catheter main-
tenance were sent, and monthly individual
assessments were conducted. Personalized
nursing guidance was formulated according to
their own conditions. Nutritionists assessed
each patient’ nutritional status and advised on
dietary guidance; psychologists provided tar-
geted psychological interventions and counsel-
ing, and nurses recorded patient feedback. For
those not actively participating or failing to
respond, nursing staff followed up with the
patients and their family members to ensure
compliance and understanding of the patient’s
condition.

Observation indicators

(D General demographic and clinical data: The
demographic data, including patient’s gender,
age, education degree, marital status, disease
type and treatment were collected using a
demographic questionnaire designed by our
hospital.

@ Ego-efficacy: The Strategies Used by Pati-
ents to Promote Health (C-SUPPH) [8] (Chinese
version) was used to measure patient ego-effi-
cacy before and 3 months after intervention.
The scale was comprised of 28 items across
dimensions of self-decision making, positive
attitude and self-stress reduction. A higher
score indicated better ego-efficacy.

(3 Self-care ability: The Exercise of Self-care
Agency Scale (ESCA) [9] was used to examine
patient’s self-care ability before and 6 months
after intervention. The scale includes 4 aspects
of health knowledge, nursing skills, sense of
responsibility, and nursing concepts, with a
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total of 172 points. A higher score indicates a
better self-care ability.

@ Quality of life: The Quality-of-Life Core
Questionnaire (QLQ-C30) [10] was utilized to
assess patient’s quality of life before and 6
months after intervention. The questionnaire
covers six dimensions of role function, somatic
function, cognitive function, social function,
affective function and overall living quality, with
a total score of 100 points in each dimension.
A higher score indicates a better quality of life
for patients.

® Psychological state: Self-Rating Anxiety
Scale (SDS) and Self-Rating Depression Scale
(SAS) were applied to evaluate the psychologi-
cal state of patients before and 6 months after
intervention. A higher result indicates more
severe anxiety/depression state.

® Treatment compliance: Patients’ treatment
compliance was evaluated after 6 months of
intervention using our self-designed question-
naire. The evaluation involves medical treat-
ment, timely medical reviews, functional exer-
cise, and promptness in seeking medical care.

@ Incidence of complications: The complica-
tions, including catheter-related infection, cath-
eter shedding, and catheter obstruction, were
recorded.

Satisfaction with nursing: After 6 months of
intervention, a self-designed nursing satisfac-
tion survey questionnaire was used to assess
patient’s satisfaction with nursing service. The
survey contains 20 items, each scored from 1
to 5, with total scores ranging from 20 to 100
points. A score of 90-100 indicates very satis-
fied, 80-89 indicates satisfied, and a score <80
represents dissatisfied. Satisfaction = (Number
of Very Satisfied Cases + Number of Satisfied
Cases)/Total Cases x 100%. The survey has
been validated with a Cronbach’s « coefficient
of 0.893.

(© Survival analysis: The overall survival time of
patients, with death as the end point of follow-
up, was recorded. The follow-up cut-off date
was December 31, 2023.

Statistical analysis
SPSS 26.0 was used for data analysis. Data

that follows a normal distribution was expressed
as (X ts), and count data was expressed as per-
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centages. Comparison of measurement data
and count data was performed by t-test and x?
test, respectively. Survival analysis was con-
ducted using Kaplan-Meier survival curves,
and survival difference between groups was
assessed using the Log-rank test. A P-value
less than 0.05 was considered statistically
significant.

Results

Comparison of clinical data between the two
groups

A comparative analysis showed no statistical
differences in gender, age, course of disease,
education, marital status, disease type and
treatment modalities between the two groups
(all P>0.05) (Table 1).

Comparison of ego-efficacy between the two
groups

After the intervention, the scores of each
dimension of self-management efficacy (includ-
ing self-decision-making, positive attitude, and
self-decompression) significantly increased in
both groups (all P<0.05). Additionally, the
observation group demonstrated significantly
higher post-intervention scores in these dimen-
sions compared to the control group (all
P<0.05) (Figure 1).

Comparison of self-care ability between the
two groups

After the intervention, the scores for self-care
ability (encompassing health knowledge, self-
concept, self-care skills, and self-care responsi-
bility) significantly increased in both groups (all
P<0.05). Moreover, the observation group’s
scores in these dimensions were significantly
higher than those in the control group post-
intervention (all P<0.05) (Figure 2).

Comparison of life quality between the two
groups

After the intervention, all dimensions of quality
of life (role function, somatic function, cognitive
function, social function, affective function and
overall quality of life) significantly improved in
the observation group (all P<0.05). In contrast,
only the score of social function increased in
the control group (P<0.05). The post-interven-
tion quality of life scores in the observation
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Table 1. Comparison of clinical data between the two groups

Observation group Control group

2
(n=70) (n=61) VX P
Gender
Male 43 (61.43) 35(57.38) 0.222 0.637
Female 27 (38.57) 26 (42.62)
Age (years, Xts) 56.48+10.21 57.29+9.35 0.471 0.639
Course of disease (months, X +s) 13.12+3.36 13.25+3.41 0.219 0.827
Education
Junior high school and below 19 (27.14) 16 (26.23) 0.031 0.985
High school/technical secondary school/technical school 38 (54.29) 33 (54.10)
College degree or above 13 (18.57) 12 (19.67)
Marital status
In marriage 55 (78.57) 43 (70.49) 1.129 0.288
Non-marital 15 (21.43) 18 (29.51)
Disease type
Lung cancer 19 (27.14) 16 (26.23) 1.168 0.761
Gastric cancer 8(11.43) 4 (6.56)
Liver cancer 10 (14.29) 11 (18.03)
Other types 33 (47.14) 30 (49.18)
Treatment
Chemotherapy alone 45 (64.29) 43(70.49) 2.903 0.234
Combined chemoradiotherapy 8(11.43) 10 (16.39)
Targeted therapy combined with chemotherapy 17 (24.29) 8(13.11)
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Figure 2. Comparison of self-care ability scores between the two groups before and after nursing. A: Health knowl-
edge. B: Self-concept. C: Self-care skills. D: Self-care responsibility. Note: Compared with pre-intervention, "P<0.05;

Compared with control group, *P<0.05.

group were significantly higher across all dimen-
sions compared to the control group (all
P<0.05) (Figure 3).

Comparison of mental states between the two
groups

After the intervention, both groups showed sig-
nificant reduction in anxiety and depression
scores (all P<0.05), and the observation group
demonstrated lower post-intervention anxiety
and depression scores than the control group
(P<0.05), as shown in Figure 4.

Comparison of treatment compliance between
the two groups

After intervention, the observation group had
higher compliance rates for treatment adher-
ence, functional exercise, regular reviews, and
timely medical visits compared to the control
group (all P<0.05) (Table 2).

4005

Comparison of complication rate between the
two groups

In the observation group, there was 1 case of
catheter detachment (1.43%), 2 cases of cath-
eter-associated infection (2.86%), 1 case of
catheter obstruction (1.43%), with a total com-
plication rate of 5.71%. In the control group,
there were 3 cases of catheter detachment
(4.92%), 6 cases of catheter-associated infec-
tion (9.84%), and 2 cases of catheter obstruc-
tion (3.28%), with a complication rate of
18.03%. The observation group exhibited a sig-
nificantly lower complication rate than the con-
trol group (P<0.05) (Table 3).

Comparison of patient satisfaction between
the two groups

In the observation group, 56 patients were very
satisfied (80.00%), 11 were satisfied (15.71%),
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Figure 3. Comparison of living quality between the two groups before and after nursing. A: Role function. B: Somatic
function. C: Cognitive function. D: Social function. E: Affective function. F: Overall quality of life. Note: Compared with
pre-intervention, "P<0.05; Compared with control group, *P<0.05.

and 3 were dissatisfied (4.29%), leading to a
satisfaction rate of 95.71%. In the control
group, 37 (60.66%) were very satisfied, 15
(24.59%) were satisfied, and 9 were not satis-
fied, with a total satisfaction rate of 85.25%.
Compared with the control group, the observa-
tion group demonstrated significantly greater
satisfaction with nursing (P<0.05) (Table 4).
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Survival analysis

The median survival time was 42.38 months in
the observation group and 34.46 months in the
control group. The survival rate of patients in
the observation group was significantly higher
than that of the control group (x*=5.190,
P=0.023) (Figure 5).
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Figure 4. Comparison of mental states. A: Self-rating anxiety scale (SAS). B: Self-rating depression scale (SDS). Note:
Compared with pre-intervention, "P<0.05; Compared with control group, *P<0.05.

Table 2. Comparison of treatment compliance between the two groups [n (%)]

Group Number of cases Treatment compliance Functional exercise Regular review Timely visit
Observation group 70 64 (91.43) 61 (87.14) 58 (82.86) 62 (88.57)
Control group 61 47 (77.05) 43 (70.49) 41 (67.21) 45 (73.77)
X2 - 5.210 5.523 4.231 4.772
P - 0.023 0.019 0.038 0.029

Table 3. Comparison of complication rates between the two groups [n (%)]

Group Number of Catheter Cathe‘ter—as.sociated Cathetgr Complication
cases detachment infection obstruction rate

Observation group 70 1(1.43) 2 (2.86) 1(1.43) 4 (5.71)

Control group 61 3(4.92) 6 (9.84) 2(3.28) 11 (18.03)

X2 R - - - 4.878

P - - - - 0.027

Table 4. Comparison of satisfaction with nursing between the two groups [n (%)]

Group Number of cases Very satisfied Satisfied Dissatisfied  Satisfaction degree
Observation group 70 56 (80.00) 11 (15.71) 3(4.29) 67 (95.71)
Control group 61 37 (60.66) 15 (24.59) 9 (14.75) 52 (85.25)
X2 - - - - 4.293
P - - - - 0.038
Discussion tends to exacerbate patients’ treatment pain
[11, 12]. The use of Peripherally Inserted
Patients with malignant tumors often undergo Central Catheters (PICC) is a widely adopted
multiple courses of chemotherapy which can method for administering chemotherapy that
be harsh on the vasculature due to the irritating offers several advantages over traditional cath-
nature of chemotherapy drugs. Long-term che- eter placement techniques, including simple
motherapy may lead to adverse reactions such operation, convenience, and less vascular
as pain, skin redness and swelling, and even damage. However, without proper manage-
disrupt the effectiveness and regularity of treat- ment, there remains a risk of catheter-related
ment. In addition, repeated venous puncture infections and occlusions [13, 14].
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Besides, the post-intervention
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Figure 5. Survival analysis for the two groups of patients.

Traditionally, continuity of care for home-based
patients with PICC has been maintained
through telephone and home visits. Telephone
follow-ups, while cost-effective, often fail to
capture detailed insights into the patients’
physical and mental conditions and can be hin-
dered by factors like reception issues or com-
munication difficulties, leading to high rates of
follow-up loss. Home visits, on the other hand,
are limited by the availability of nursing staff
and high operational costs, making them
impractical for large-scale implementation [15,
16]. WeChat, as a new type of internet tool,
offers a modern solution by facilitating text,
image, and voice communications. This capa-
bility significantly enhances the timeliness and
effectiveness of nursing communications and
information exchange, addressing many of the
limitations associated with traditional methods
of continuity nursing [17, 18].

This study leverages the WeChat public account
and WeChat group platform, along with multi-
disciplinary support, to implement continuous
nursing. A multidisciplinary continuity care
team composed of nurses, physicians, nutri-
tionists and psychotherapists provides patients
with comprehensive personalized remote care
services. Self-efficacy a core concept in self-
management, embodies an individual's confi-
dence in managing their condition and is a
strong predictor of behavioral changes and out-
comes [19]. Several studies have proclaimed
[20-22] that strong ego-efficacy can enhance
the living quality of life and adaptability to dis-
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tion group had lower post-

intervention scores than the

control group. The multidisci-

plinary continuity care model

facilitated through an internet
platform effectively enhances patient self-effi-
cacy and self-care abilities and ameliorates
negative psychological states. This aligns with
findings from other scholarly work [23, 24]. The
potential reason for these improvements is
multifaceted: upon discharge, patients receive
continuous education about PICC catheter
management and their condition via the
WeChat platform, enhancing their ability to
make informed decisions. The platform’s com-
munication tools, such as picture, voice, and
video chat, allow timely interaction with health-
care providers, alleviating discomfort and
boosting confidence in managing their condi-
tion [25, 26]. Moreover, tailored interventions
by nutritionists and psychotherapists further
strengthen patients’ capabilities to cope with
life and illness challenges, fostering a positive
outlook and improving their overall psychologi-
cal state.

After intervention, the observation group exhib-
ited significant improvement in the quality of
life scores across all dimensions, while the con-
trol group only showed an increase in social
function scores. These results suggest that
continuous care with multidisciplinary assis-
tance through an Internet platform can have a
positive impact on patients’ quality of life. This
may be related to the improvement of patients’
mental state, self-efficacy and self-care ability.
The use of the Internet platform enables more
effective communication between physicians
and patients, enhancing the patients’ ability to
manage their condition and thereby improving

Am J Transl Res 2024;16(8):4001-4010
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their overall quality of life. Additionally, the mul-
tidisciplinary approach on the Internet platform
not only promotes better treatment compliance
and reduces PICC-related complications but
also boosts patient satisfaction with nursing
services and strengthens the nurse-patient
relationship. The platform facilitates easy
access to disease-related nursing knowledge,
which empowers patients to better manage
their health; and the improved management
capability boosts patients’ confidence in dis-
ease management, forming a positive cycle,
further stimulating patients’ desire to acquire
disease knowledge and enthusiasm for disease
management.

However, due to the small sample size included
in this study, the research results may be
biased, indicating a need for further research
with a larger cohort to validate and refine these
findings.

In summary, multidisciplinary continuing nurs-
ing delivered via the Internet platform can sig-
nificantly enhance self-management efficiency,
quality of life, and self-care abilities in home-
based patients with PICC catheters for treating
malignant tumors. This approach also substan-
tially improves their mental state, increase
compliance to treatment, and enhances satis-
faction with nursing work, as well as reduce the
incidence of complications associated with
catheterization.
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