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Benefits of an online multimodal
nursing program among
patients with peripherally
inserted central catheter-related
thrombosis

Xin Huang', Meilian Xie', Shan Zhao, Yingtong Chen,
Liying Wu and Xiuqun Zeng*

Department of Gynecology, Guangdong Provincial People’s Hospital, Guangdong Academy of
Medical Sciences, Guangzhou, China

Background: Asymptomatic peripherally inserted central catheter-related
thrombosis (PICC-RT) is one of the most common and dangerous
complications caused by peripherally inserted central catheter (PICC) insertion.
A variety of factors might lead to huge psychological pressures on patients
and markedly affect their quality of life. The aim of this study was to evaluate
the benefits of an online multimodal nursing program on the quality of
life and psychological resilience of asymptomatic PICC-RT patients with
ovarian cancetr.

Methods: This was a prospective cohort study on patients with asymptomatic
PICC-RT. Patients in the control group received routine nursing care, while
patients in the intervention group obtained extra assistance through an online
multimodal nursing program. Individual guidance, psychological support, and
real-time consultation were provided to patients in the intervention group.
All participants were followed for 3 months. The health-related quality of
life and psychological resilience of patients were evaluated by using the 36-
item Short Form Health Survey (SF-36) and Connor-Davidson Resilience Scale
(CD-RISC), respectively.

Results: Compared to baseline, most of the items in the SF-36 scores
were significantly increased in both intervention and control groups after 3
months (all p < 0.05), except for the role emotional domain (p = 0.085 in
control group). However, the SF-36 scores of the intervention group were
significantly higher than those of the control group in All health domains,
including physical functioning (p = 0.001), role physical (p = 0.004), bodily
pain (p = 0.003), general health (p < 0.001), vitality (p < 0.001), social
functioning (p < 0.001), role emotional (p = 0.002), mental health (p <
0.001) and health transition (p < 0.001). For CD-RISC scores, the mean
value of the control group was 42.03 + 4.42 at baseline and increased to
50.36 + 4.70 after 3 months (p < 0.001), while the intervention group was
40.00 £+ 6.61 at baseline and increased to 65.12 + 5.21 after 3 months
(p < 0.001). Moreover, the CD-RISC score in the intervention group was
significantly higher than that in the control group after 3 months (p < 0.001).
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Conclusion:

10.3389/fpubh.2022.971363

The application of an online multimodal nursing program

could significantly improve the health-related quality of life and psychological
resilience of asymptomatic PICC-RT patients. These findings provide evidence
to support the necessity of an online multimodal nursing program in routine
long-term follow-up, especially in the era of COVID-19.

quality of life, psychological resilience, asymptomatic thrombosis, peripherally
inserted central catheter, nursing

Introduction

A peripherally inserted central catheter (PICC) is a thin and
long floating catheter inserted into central venous circulation
through the peripheral vein of the forearm (1). It is a durable and
reliable venous access device, that is frequently used in patients
requiring long-term intravenous chemotherapy or parenteral
nutrition (2). PICC can avoid repeated venipuncture and
effectively reduce the incidence of phlebitis and tissue necrosis
(3, 4). Nonetheless, severe complications can be caused by PICC
insertion, including deep vein thrombosis, catheter-related
endothelial damage, bloodstream infection and skin injury (5,
6). Among these, peripherally inserted central catheter-related
thrombosis (PICC-RT) is the most common and dangerous
complication (7, 8). This might result in a series of adverse
consequences and induce the interruption of chemotherapy.
Detachment of thrombi may cause pulmonary embolism and
ischemic stroke, which are the leading causes of disability and
death (9).

PICC-RT is classified into symptomatic and asymptomatic
PICC-RT based on the clinical symptoms. Patients with
symptomatic PICC-RT always present edema, tenderness, and
acroparesthesia of the upper limb. Prior reviews mostly focused
on symptomatic thrombosis, while little research has been
reported on asymptomatic PICC-RT. However, current evidence
suggests that asymptomatic PICC-RT presents a significantly
higher incidence than symptomatic PICC-RT (10-12). The
lack of attention on asymptomatic PICC-RT may eventually
evolve to symptomatic thrombosis, which may increase the
occurrence of postthrombotic complications and the risk
of death (13). In addition, a lack of professional medical
education and understanding of disease pathogenesis may lead
to a sense of powerlessness in patients with asymptomatic
PICC-RT. Moreover, patients may limit the movement of the
upper limb after diagnosing thrombosis. Limited mobility of
upper limbs and the maintenance of PICC may bring great
inconvenience and distress to the patients. All of these problems
bring huge psychological burdens to patients and impact their
quality of life (14). Thus, it is vital to provide long-term
professional monitoring and management to asymptomatic
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PICC-RT patients in physical, psychological, and social aspects.
Unfortunately, limited studies have been devoted to exploring
this area. In this study, we aimed to evaluate the utility and
efficacy of an online multimodal nursing program on the quality
of life and psychological resilience in asymptomatic PICC-
RT patients.

Materials and methods

Patients

This was a prospective cohort study, conducted in
accordance with STROBE guidelines. Based on preliminary
results, the difference in the main outcome, mental health scores,
was 3.92, and the difference in CD-RISC scores was 7.18 between
the two groups. With an alpha level of 5% and a power of 80%,
the lowest required sample size of each group was 31.

Inpatients with newly diagnosed asymptomatic PICC-RT
were recruited between January 1, 2021, and December 31,
2021, in Guangdong Provincial People’s Hospital. The inclusion
criteria were (1) age >18 years, (2) newly diagnosed ovarian
cancers through immunohistochemistry, (3) received six cycles
of chemotherapy through PICC, and (4) discovered PICC-RT
by ultrasound. The exclusion criteria were (1) the presence of
clinical symptoms, such as upper limb swelling, tenderness,
acroparesthesia or dysfunction, (2) arteriovenous thrombosis or
coagulation disorder before PICC insertion, and (3) psychiatric
disorders or cognitive illnesses before PICC insertion.

Written
participant prior to participating in this research. This study was

informed consent was obtained from each
approved by the Ethics Committee of Guangdong Provincial
People’s Hospital and was performed in accordance with the
Code of Ethics of the World Medical Association (Declaration
of Helsinki).

Measures

Health-related quality-of-life was measured by the 36-
item Short Form Health Survey (SF-36) (15). This is a
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patient-reported questionnaire that covers eight health domains:
physical functioning (PF), role physical (RP), bodily pain (BP),
general health (GH), vitality (VT), social functioning (SF), role
emotional (RE), and mental health (MH). Different options for
each item have different score weightings. The final score ranges
from 0 (worst general health status) to 100 (best health status)
for each domain, and higher scores indicate better quality of life.
The SF-36 questionnaire also includes a global health transition
(HT) question that investigates the variation in general health
status compared with 1 year prior. The response options for this

» o«

item have five categories, which are “much better”, “somewhat

» o«

better”,
The psychological resilience of patients was assessed by

»

bout the same”, “somewhat worse”, and “much worse”.

the Connor-Davidson Resilience Scale (C Connor-Davidson
Resilience Scale D-RISC) (16). Resilience was defined as the
personal ability to thrive in the face of adversity. The CD-
RISC is a self-administered scale comprised of 25 items that
declare psychometric properties. The scale is used to evaluate the
feelings of participants over the past month. Each item is rated
on a 5-point scale ranging from 0 (not true at all) to 4 (true nearly
all of the time). The total score ranges from 0 to 100, with higher
scores reflecting greater resilience.

Procedures

For all ovarian cancer patients undergoing chemotherapy,
routine color Doppler ultrasound was performed every week
after PICC placement. Once asymptomatic PICC-RT was
discovered, the patients were evaluated according to the
inclusion and exclusion criteria. All eligible participants were
evaluated and intervened according to Table 1. The time for
initial identification of thrombosis was regarded as the time of
study entry (T0). The general information of all participants
was investigated by questionnaires in Chinese, including marital
status, educational level, occupation, histological type, clinical
stage, lymph node metastasis, and cancer-associated thrombosis.
The initial health-related quality of life and psychological
resilience of patients were evaluated by SF-36 and CD-RISC
questionnaires in Chinese, respectively.

Those patients in the control group received routine
nursing care, including catheter maintenance, therapeutic
anticoagulation, health education and dietary guidance.
Ultrasound evaluation and coagulation monitoring were
performed at regular intervals.

In addition to the conventional nursing mentioned above,
the patients in the intervention group obtained one-on-
one professional guidance through an online multimodal
nursing program. The knowledge about PICC maintenance
and anticoagulant therapy was presented every week as texts,
videos and pictures. The recommendations on diet, exercise,
sleep and daily behavior were designed according to each
patient’s lifestyle. Professional guidance on how to concern,
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support and help patients was introduced to family members.
Close communication was established through the instant
messaging program. The investigators could solve the patients’
questions and corrected their improper procedures in time. The
psychological counselors also communicated with the patients
regularly. If professional psychological care was necessary, a
psychiatrist or psychologist intervened.

All patients participating in this study were followed
for 3 months and underwent the final assessments (T3).
Color Doppler ultrasound was used to identify the status
of thrombosis. The coagulation indices were evaluated,
including D-dimer fibrinogen, prothrombin time, activated
partial thromboplastin time, thrombin time and prothrombin
time/international normalized ratio (PT-INR). Health-related
quality of life and psychological resilience were assessed
using the SF-36 and CD-RISC questionnaires, respectively.
Two researchers (XH and MLX) were responsible for the
data collection.

Statistical analysis

All statistical analyses were performed by SPSS software
version 25.0 (IBM Corporation; United States). The general
characteristics of the participants were analyzed by Student’s ¢-
test or Pearson’s x 2 test. The Mann-Whitney U fest or Student’s
t-test was used to compare the expression of coagulation indices
and the scores of SF-36 and CD-RISC between the psychological
intervention group and the control group. The variation in SF-
36 and CD-RISC scores between T0 and T3 was determined
by the Wilcoxon signed-rank test or matched samples t-test. A
threshold of p < 0.05 was considered statistically significant.

Results

General characteristics

The flow diagram of the participant selection process is
shown in Figure 1. In total, 66 ovarian cancer patients with
asymptomatic PICC-RT were enrolled in this study; half of the
patients were in the intervention group, and half were in the
control group. The general characteristics of the participants
in the two groups are described in Table 2. There were no
significant differences in patient age, body mass index (BMI),
marital status, educational level, occupation, histological type,
clinical stage, lymph node metastasis, or cancer associated
thrombosis. The time from PICC insertion to thrombosis
discovery was 28.33 £ 2.7 and 2642 + 248 days for
the intervention group and control group, respectively. The
difference was not statistically significant (p = 0.69).

After 3 months of anticoagulant therapy, the complete
dissolution rates of thrombi were 96.97 and 93.94% in the
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TABLE 1 The procedures for the control and intervention groups.

Group Initial assessment (T0) Interventions Final assessment (T3)
Control group e General information Routine nursing care e Thrombosis status evaluated by color
e Health-related quality of life e Catheter maintenance Doppler ultrasound
evaluated by SF-36 e Therapeutic anticoagulation o Health-related quality of life evaluated
e Psychological resilience evaluated e Health education by SE-36
by CD-RISC e Dietary guidance e Psychological resilience evaluated
by CD-RISC
Intervention e General information Routine nursing care e Thrombosis status evaluated by color
group e Health-related quality of life e Catheter maintenance Doppler ultrasound
evaluated by SF-36 e Therapeutic anticoagulation e Health-related quality of life evaluated
e Psychological resilience evaluated e Health education by SF-36
by CD-RISC e Dietary guidance e Psychological resilience evaluated
One-on-one professional guidance by CD-RISC
e Weekly education about PICC maintenance and
anticoagulant therapy
o Individual recommendations on diet, exercise, sleep and
daily behavior
e Professional guidance for family members
e Real-time consultation and guidance
e Psychological counseling
e Professional psychological care
Participants invited ]
(n=76)
Participants excluded (n=5)
4‘ a) Refused to participated (n=3)
b) No time to attend (n=2)
Participants eva]uated]
(n=71)
—
Intervention group Control group
(n=35) (n=36)
(n=2) (n=3)
— S —
Results analyzed Results analyzed
(n=33) (n=33)
FIGURE 1
Flow diagram of the study.

intervention group and control group, respectively (p = 0.558).

Health-related quality of life

As shown in Figure 2, no statistically significant differences were

found in the coagulation indices, including D-dimer (p = 0.243),
fibrinogen (p = 0.964), prothrombin time (p = 0.113), activated
partial thromboplastin time (p = 0.225), thrombin time (p =
0.621), and PT-INR (p = 0.171), between two groups.

Frontiersin Public Health

The SF-36 scores at baseline (T0) and three-month follow-
up (T3) are shown in Table 3. Compared to baseline (T0),
the intervention group had a significant increase in all health
domains of the SF-36 scales after 3 months, including physical
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TABLE 2 General characteristics of the intervention and control groups.

Intervention group Control group p value
(n=33) (n=33)
Age (y), M£SD 50.85+2.23 54,15+ 2.03 0.648 *
BMI, M£+SD 21.29 £3.20 21.93 £3.27 0.785%
Marital status, n (%)
Unmarried 6 (18.18%) 4 (12.12%) 0.625°
Married 24 (72.73%) 25 (75.76%)
Divorced 2 (6.06%) 1(3.03%)
Widowed 1(3.03%) 3(9.09%)
Educational level, n (%)
High school or lower 22 (66.67%) 27 (75.51%) 0.159°
University degree or higher 11 (33.33%) 6 (24.49%)
Occupation, 1 (%)
Yes 17(51.52%) 14 (42.42%) 0.459®
No 16 (48.48%) 19 (57.58%)
Histological type, n (%)
Serous adenocarcinoma 24 (72.73%) 25 (75.76%) 0.767"°
Mucinous adenocarcinoma 2 (6.06%) 1(3.03%)
Endometrioid adenocarcinoma 1 (3.03%) 2 (6.06%)
Clear cell carcinoma 3(9.09%) 1 (3.03%)
Other 3 (9.09%) 4(12.12%)
Clinical stage, n (%)
I 5(15.15%) 8 (24.24%) 0.246 ¢
1I 1(3.03%) 3(9.09%)
1II 18 (54.55%) 15 (45.46%)
v 9 (27.27%) 7 (21.21%)
Lymph node metastasis, n (%)
Yes 13 (39.39%) 10 (30.30%) 0.438°
No 20 (60.61%) 23 (69.70%)
Cancer-associated thrombosis, 1 (%)
Yes 12 (36.36%) 6 (18.18%) 0.097 ®
No 21 (63.64%) 27 (81.82%)
Time of PICC-RT formation (d), M & SD 28.33 +£2.70 26.42 +2.48 0.690 *

2Students t-test; "Pearson’s 2 test; “Mann-Whitney U test; M % SD, mean = standard deviation; BMI body mass index.

functioning (p < 0.001), role physical (p < 0.001), bodily pain (p
< 0.001), general health (p < 0.001), vitality (p < 0.001), social
functioning (p < 0.001), role emotional (p = 0.002), mental
health (p < 0.001), and health transition (p < 0.001). For the
control group, the scores of physical functioning (p = 0.038),
role physical (p = 0.009), bodily pain (p < 0.001), general health
(p < 0.001), vitality (p = 0.011), social functioning (p < 0.001),
mental health (p < 0.001) and health transition (p < 0.001)
were also significantly elevated after 3 months, except for the
role emotional domain (p = 0.085) (Figure 3). However, the SF-
36 scores of the intervention group were significantly higher
than those of the control group in all health domains, including
physical functioning (p = 0.001), role physical (p = 0.004),
bodily pain (p = 0.003), general health (p < 0.001), vitality
(p < 0.001), social functioning (p < 0.001), role emotional (p
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= 0.002), mental health (p < 0.001), and health transition (p <
0.001) at T3 (Figure 4).

Psychological resilience

The CD-RISC was used to assess the psychological resilience
of patients. As shown in Figure 5A, the CD-RISC scores for the
control group were 42.03 £ 4.42 at TO and 50.36 £ 4.70 at
T3. The scores for the intervention group were 40.00 £ 6.61 at
TO and 65.12 £ 5.21 at T3. Both the intervention and control
groups demonstrated a significant increase after 3 months (both
p < 0.001). Furthermore, the CD-RISC score in the intervention
group was significantly higher than that in the control group (p
< 0.001, Figure 5B).
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TABLE 3 SF-36 and CD-RISC scores of the intervention and control groups at baseline (T0) and three-month follow-up (T3).

Intervention group

TO T3
Physical functioning score 67.42 +2.14 80.15 £ 1.48
Role-physical score 34.09 & 3.90 64.39 +3.77
Bodily pain score 52.914+2.18 76.39 +2.72
General health score 30.36 & 1.62 62.21 +£1.76
Vitality score 43.94 4+ 1.86 64.55 £ 1.40
Social functioning score 38.64 £1.99 71.21 £1.49
Role-emotional score 53.54 £ 4.57 76.77 £ 3.40
Mental health score 47.40 + 1.85 65.58 &+ 1.31
Health transition score 15.91+3.23 68.94 £+ 3.27
CD-RISC score 40.00 £ 6.61 65.12 £5.21

p value Control group p value
TO T3

<0.001° 65.91 +2.36 71.97 + 1.75 0.038
<0.001° 37.12 4+ 3.94 48.48 + 3.25 0.009°
<0.001° 47.00 +2.32 65.09 4 2.42 <0.001°
<0.001° 3470 + 1.94 49.76 + 2.01 <0.001°
<0.001° 40.46 + 1.66 47.43 £ 1.66 0.011%
<0.001° 32,95 +2.36 56.06 + 1.55 <0.001°
0.002" 48.48 4 4.61 58.59 + 4.11 0.085"
<0.001° 4836 £1.32 57.33 4+ 1.38 <0.001°
<0.001° 20.45 + 3.16 43.18 4 3.49 <0.001°
<0.001° 42.03 4+ 4.42 50.36 = 4.70 <0.001°

2Matched samples ¢-test; ®Wilcoxon signed-rank test; CD-RISC, Connor- Davidson resilience scale; Significant p values are shown in bold type.

Discussion

PICC is one of the most common central venous accesses
for cancer patients receiving chemotherapy. Although PICC
shows unique advantages in clinical application and nursing
care, the incidence of complications cannot be ignored (17-
19). One of the most frequent and detrimental complications is
asymptomatic PICC-RT (20, 21). A meta-analysis of 10 studies
comprising 1,591 participants determined that the pooled
incidence of asymptomatic PICC-RT in cancer patients was 19%
(95% CI, 0.13-0.26) (12). Although asymptomatic PICC-RT
does not show severe clinical symptoms, it also has a profoundly
negative impact on patients’ quality of life. Patients undergoing
asymptomatic PICC-RT should establish new lifestyle and
diet habits. PICC maintenance and anticoagulant therapy also
bring many difficulties and challenges to patients (22). In
addition, patients may suffer from discrimination because of
the conspicuous presence of devices and dressings on upper
limbs (23). Various factors can lead to poor quality of life and
great psychological distress in patients. Hence, it is of paramount
importance to focus on patients’ psychological status and quality
of life. In the present study, we investigated the benefits of an
online multimodal nursing program on the quality of life and
psychological resilience of asymptomatic PICC-RT patients.

In this study, the patients in the intervention group
presented higher SF-36 and CD-RISC scores than those in
the control group. This verified that the application of this
online multimodal nursing program could help asymptomatic
PICC-RT patients obtain better health-related quality of life
and psychological resilience. The maintenance of PICCs is
very complicated; patients cannot always learn thoroughly in
the short hospitalization period after PICC placement, and
some patients living in remote areas even lack professional
medical education. Therefore, asymptomatic PICC-RT patients
often show depression and anxiety after discharge (24).
Through the online multimodal nursing program, patients
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can learn the relevant knowledge by themselves at home.
Furthermore, the multimodal nursing program regularly
provides recommendations on patients’ lifestyle and corrects
their improper procedures in time. The psychological counselors
closely communicate with patients and give them mental
persuasion and support. All of this continuing nursing care
could effectively alleviate patients’ negative emotions and
eliminate their worries. In previous reports, the effectiveness
of the multimodal nursing program was confirmed in other
diseases. Kaina Zhou and colleagues designed a randomized
controlled trial and found that the WeChat-based multimodal
nursing program could significantly improve health-related
quality of life in women with postoperative breast cancer
(25). Lingjuan Li et al. indicated that the family participatory
nursing model could help lung cancer patients improve their
psychological elasticity and quality of life. As a consequence,
the multimodal nursing program is worth popularizing and
applying in routine nursing care.

Since 2020, coronavirus disease 2019 (COVID-19) has
caused extensive economic and social damage worldwide. Many
countries offered policies to restrict travel, parties, and outdoor
activities of the public to mitigate the spread (26, 27). However,
these disruptions significantly impacted the global economy
and simultaneously disrupted daily life (28). In addition, the
outbreak of COVID-19 and the confinement of the public added
pressure on the health care system. Under these circumstances,
the development and implementation of telemedicine is urgently
needed (29). Thanks to the rapid development and advancement
of internet technology, telemedicine has been achieved in diverse
medical fields (30, 31). In this research, we established an online
multimodal nursing program to help asymptomatic PICC-RT
patients. The investigators and psychological counselors could
communicate with patients directly at any time. Compared
with traditional medical service, this online multimodal nursing
program was a success for both nurses and patients. On the
one hand, the nurses could follow patients more easily and
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systematically. On the other hand, the patients could receive Compared to other studies, the strength of our study is that

help and guidance in time. An additional advantage is that it we included a very specific cohort with asymptomatic PICC-
reduced the risk of transmission. Hence, it is worth developing RT. This study was the first to explore the value of an online
and utilizing an online multimodal nursing program, especially

in the era of COVID-19.

multimodal nursing program in this type of patient. However,
a few limitations cannot be ignored. First, our research was
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FIGURE 4
Comparison of SF-36 scale scores between the intervention group and the control group. (A) Physical functioning; (B) Role physical; (C) Bodily
pain; (D) General health; (E) Vitality; (F) Social functioning; (G) Role emotional; (H) Mental health; (I) Health transition.

not a double-blinded randomized controlled trial, which might
cause diagnostic suspicion bias and reporting bias. Second, a
multicenter study with larger sample volumes is needed to
assess the benefits of this multimodal nursing program. Third,
in the 3-month follow-up period, some potential confounding
factors might have impacted the quality of life and psychological
resilience. Lastly, the follow-up period in this study was
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only 3 months. Longer follow-up is required to assess more
distant outcomes.

Conclusion

In conclusion, this study revealed that the application of
an online multimodal nursing program could significantly
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improve the health-related quality of life and psychological
resilience of asymptomatic PICC-RT patients. The findings
provide evidence to support the necessity of a multimodal
nursing program in routine long-term follow-up, especially
in the era of COVID-19. However, to establish and
popularize an impeccable telemedical program within
routine care, the technical and regulatory burdens must

be overcome.

Data availability statement

The raw data supporting the conclusions of this article will
be made available by the authors, without undue reservation.

Ethics statement

The studies involving human participants were reviewed and
approved by the Ethics Committee of Guangdong Provincial
People’s Hospital, Guangdong Academy of Medical Sciences
(China). The patients/participants provided their written
informed consent to participate in this study.

Author contributions

All authors contributed to the study conception and design.
Study design and project development was performed by
XZ. Data collection and analysis was performed by XZ, XH,
MX, SZ, YC, and LW. The first draft of the manuscript was
written by XH and MX. All authors commented on previous

Frontiersin Public Health

10

versions of the manuscript. All authors read and approved the

final manuscript.

Funding

This research was funded by Medical Scientific Research
Foundation of Guangdong Province, Grant No. A2021350.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed

or endorsed by the publisher.

Supplementary material

The Supplementary Material for this article can be found
online at: https://www.frontiersin.org/articles/10.3389/fpubh.
2022.971363/full#supplementary-material

frontiersin.org


https://doi.org/10.3389/fpubh.2022.971363
https://www.frontiersin.org/articles/10.3389/fpubh.2022.971363/full#supplementary-material
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Huang et al.

References

1. Swaminathan L, Flanders S, Horowitz J, Zhang Q, O’Malley M, Chopra V.
Safety and outcomes of midline catheters vs. peripherally inserted central catheters
for patients with short-term indications: a multicenter study. JAMA Int Med.
(2022) 182:50-8. doi: 10.1001/jamainternmed.2021.6844

2. Chopra V, Ratz D, Kuhn L, Lopus T, Chenoweth C, Krein S. Picc-associated
bloodstream infections: prevalence, patterns, and predictors. Am | Med. (2014)
127:319-28. doi: 10.1016/j.amjmed.2014.01.001

3. Campagna S, Gonella S, Berchialla P, Morano G, Rigo C, Zerla PA, et al.
can peripherally inserted central catheters be safely placed in patients with cancer
receiving chemotherapy? a retrospective study of almost 400,000 catheter-days.
Oncologist. (2019) 24:€953-9. doi: 10.1634/theoncologist.2018-0281

4. Chopra V, Kaatz S, Conlon A, Paje D, Grant PJ, Rogers MAM, et al. The
michigan risk score to predict peripherally inserted central catheter-associated
thrombosis. ] Thromb Haemost. (2017) 15:1951-62. doi: 10.1111/jth.13794

5. Chopra V, Smith S, Swaminathan L, Boldenow T, Kaatz S,
Bernstein SJ, et al. Variations in peripherally inserted central catheter
use and outcomes in michigan hospitals. JAMA Int Med. (2016)
176:548-51. doi: 10.1001/jamainternmed.2015.8402

6. Scrivens N, Sabri E, Bredeson C, McDiarmid S. Comparison of complication
rates and incidences associated with different peripherally inserted central
catheters (Picc) in patients with hematological malignancies: a retrospective cohort
study. Leuk Lymphoma. (2020) 61:156-64. doi: 10.1080/10428194.2019.1646908

7. Wang GD, Wang HZ, Shen YE, Dong J, Wang XP, Wang XZ. II, et al. the
influence of venous characteristics on peripherally inserted central catheter-related
symptomatic venous thrombosis in cancer patients. Cancer Manag Res. (2020)
12:11909-20. doi: 10.2147/CMAR.S282370

8. Wang P, Soh KL, Ying Y, Liu Y, Huang X, Huang J. Risk of Vte associated with
ports and piccs in cancer patients: a systematic review and meta-analysis. Thromb
Res. (2022) 213:34-42. doi: 10.1016/j.thromres.2022.02.024

9. Wilbs J, Kong XD, Middendorp §J, Prince R, Cooke A, Demarest
CT, et al. Cyclic peptide fxii inhibitor provides safe anticoagulation
in a thrombosis model and in artificial lungs. Nat Commun. (2020)
11:3890. doi: 10.1038/s41467-020-17648-w

10. Liu Y, Gao Y, Wei L, Chen W, Ma X, Song L. peripherally inserted
central catheter thrombosis incidence and risk factors in cancer patients: a
double-center prospective investigation. Ther Clin Risk Manag. (2015) 11:153-
60. doi: 10.2147/TCRM.S73379

11. Menéndez JJ, Verdu C, Calderén B, Gémez-Zamora A, Schiiffelmann C.
de la Cruz JJ, et al. Incidence and risk factors of superficial and deep vein
thrombosis associated with peripherally inserted central catheters in children. J
Thromb Haemostas JTH. (2016) 14:2158-68. doi: 10.1111/jth.13478

12. Chen P, Zhu B, Wan G, Qin L. The incidence of asymptomatic thrombosis
related to peripherally inserted central catheter in adults: a systematic review and
meta-analysis people’s. Nurs Open. (2021) 8:2249-61. doi: 10.1002/nop2.811

13. Luo L, Jing XM, Wang GR, Qin Y, Liang HX, Liu SS. Peripherally inserted
central catheter-related upper extremity venous thrombosis in oncology patients:
a prospective study based on doppler sonography. J Ultrasound Med. (2016)
35:1759-63. doi: 10.7863/ultra.15.08019

14. Meyer BM. Understanding the patient experience of peripherally inserted
central catheter-related deep vein thrombosis using interpretive phenomenology. J
Infus Nurs. (2017) 40:287-96. doi: 10.1097/NAN.0000000000000238

15. Jenkinson C, Coulter A, Wright L. Short form 36 (Sf36) health survey
questionnaire: normative data for adults of working age. BMJ. (1993) 306:1437-
40. doi: 10.1136/bm;j.306.6890.1437

16. Connor KM, Davidson JR. Development of a new resilience scale: the
connor-davidson resilience scale (Cd-Risc). Depress Anxiety. (2003) 18:76-
82. doi: 10.1002/da.10113

Frontiersin Public Health

11

10.3389/fpubh.2022.971363

line-associated
(2017)  31:551-

Prevention of central
Dis Clin North Am.

17. Bell T, O’Grady NP.
bloodstream infections. Infect
9. doi: 10.1016/.idc.2017.05.007

18. Pu YL Li ZS, Zhi XX, Shi YA, Meng AF, Cheng E et al. Complications and
costs of peripherally inserted central venous catheters compared with implantable
port catheters for cancer patients: a meta-analysis. Cancer Nurs. (2020) 43:455-
67. doi: 10.1097/NCC.0000000000000742

19. Galen B, Baron S, Young S, Hall A, Berger-Spivack L, Southern W.
Reducing peripherally inserted central catheters and midline catheters
by training nurses in ultrasound-guided peripheral intravenous catheter
placement. BMJ Qual Saf. (2020) 29:245-9. doi: 10.1136/bmjqs-2019-
009923

20. Taxbro K, Hammarskjold F, Thelin B, Lewin F, Hagman H, Hanberger
H, et al. clinical impact of peripherally inserted central catheters vs.
implanted port catheters in patients with cancer: an open-label, randomised,
two-centre trial. Br ] Anaesth. (2019) 122:734-41. doi: 10.1016/j.bja.2019.
01.038

21. Kang J, Chen W, Sun W, Ge R, Li H, Ma E, et al. Peripherally inserted
central catheter-related complications in cancer patients: a prospective study of
over 50,000 catheter days. J Vasc Access. (2017) 18:153-7. doi: 10.5301/jva.5000670

22. Geerts W. Central venous
Hematol ~Am  Soc  Hematol  Educ
11. doi: 10.1182/asheducation-2014.1.306

23. Burbridge B, Lim H, Dwernychuk L, Le H, Asif T, Sami A, et al. Comparison
of the quality of life of patients with breast or colon cancer with an arm vein port
(Tivad) versus a peripherally inserted central catheter (Picc). Curr Oncol. (2021)
28:1495-506. doi: 10.3390/curroncol28020141

24. Zhou SH, Huang ST, Xu N, Chen LW, Chen Q. Application
of the wechat platform to implement continuous nursing for patients
after percutaneous coronary intervention. Med Sci  Monit. (2020)
26:€925444. doi: 10.12659/MSM.925444

25. Zhou K, Wang W, Zhao W, Li L, Zhang M, Guo P, et al. Benefits of a wechat-
based multimodal nursing program on early rehabilitation in postoperative women
with breast cancer: a clinical randomized controlled trial. Int ] Nurs Stud. (2020)
106:103565. doi: 10.1016/j.ijnurstu.2020.103565

26. Bundgaard H, Bundgaard JS, Raaschou-Pedersen DET, von Buchwald C,
Todsen T, Norsk JB, et al. Effectiveness of adding a mask recommendation
to other public health measures to prevent SARS-CoV-2 infection in Danish
mask wearers : a randomized controlled trial. Ann Int Med. (2021) 174:335-
43, doi: 10.7326/M20-6817

27. Cheng ZJ, Zhan Z, Xue M, Zheng P, Lyu J, Ma J, et al. Public health
measures and the control of Covid-19 in China. Clin Rev Allerg Immunol. (2021):1-
16. doi: 10.1007/s12016-021-08900-2

28. Li G, Tang D, Song B, Wang C, Qunshan S, Xu C, et al. Impact of
the Covid-19 pandemic on partner relationships and sexual and reproductive
health: cross-sectional, online survey study. J Med Internet Res. (2020)
22:€20961. doi: 10.2196/20961

thrombosis.
2014:306—

catheter-related
Program. (2014)

29. Kalavar M, Hua HU, Sridhar J. Teleophthalmology: an essential tool in
the era of the novel coronavirus 2019. Curr Opin Ophthalmol. (2020) 31:366-
73. doi: 10.1097/1CU.0000000000000689

30. Sommer AC, Blumenthal EZ. Telemedicine in ophthalmology
in view of the emerging Covid-19 outbreak. Graefes Arch Clin Exp
Ophthalmol  Albrecht Graefes Archiv  Klinische Exp Ophthalmol. (2020)
258:2341-52. doi: 10.1007/s00417-020-04879-2

31. Tanaka M]J, Oh LS, Martin SD, Berkson EM. Telemedicine in the Era of
Covid-19: the virtual orthopaedic examination. J Bone Jt Surg Am Vol. (2020)
102:e57. doi: 10.2106/JBJS.20.00609

frontiersin.org


https://doi.org/10.3389/fpubh.2022.971363
https://doi.org/10.1001/jamainternmed.2021.6844
https://doi.org/10.1016/j.amjmed.2014.01.001
https://doi.org/10.1634/theoncologist.2018-0281
https://doi.org/10.1111/jth.13794
https://doi.org/10.1001/jamainternmed.2015.8402
https://doi.org/10.1080/10428194.2019.1646908
https://doi.org/10.2147/CMAR.S282370
https://doi.org/10.1016/j.thromres.2022.02.024
https://doi.org/10.1038/s41467-020-17648-w
https://doi.org/10.2147/TCRM.S73379
https://doi.org/10.1111/jth.13478
https://doi.org/10.1002/nop2.811
https://doi.org/10.7863/ultra.15.08019
https://doi.org/10.1097/NAN.0000000000000238
https://doi.org/10.1136/bmj.306.6890.1437
https://doi.org/10.1002/da.10113
https://doi.org/10.1016/j.idc.2017.05.007
https://doi.org/10.1097/NCC.0000000000000742
https://doi.org/10.1136/bmjqs-2019-009923
https://doi.org/10.1016/j.bja.2019.01.038
https://doi.org/10.5301/jva.5000670
https://doi.org/10.1182/asheducation-2014.1.306
https://doi.org/10.3390/curroncol28020141
https://doi.org/10.12659/MSM.925444
https://doi.org/10.1016/j.ijnurstu.2020.103565
https://doi.org/10.7326/M20-6817
https://doi.org/10.1007/s12016-021-08900-2
https://doi.org/10.2196/20961
https://doi.org/10.1097/ICU.0000000000000689
https://doi.org/10.1007/s00417-020-04879-2
https://doi.org/10.2106/JBJS.20.00609
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

	Benefits of an online multimodal nursing program among patients with peripherally inserted central catheter-related thrombosis
	Introduction
	Materials and methods
	Patients
	Measures
	Procedures
	Statistical analysis

	Results
	General characteristics
	Health-related quality of life
	Psychological resilience

	Discussion
	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Publisher's note
	Supplementary material
	References


