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Abstract: Objective: To analyze the influential factors and intervention strategies involved in engaging health-pro-
moting behaviors (EHPD) during peripheral central venous catheter (PICC) line maintenance in malignant tumor
patients. Methods: 120 patients with malignant tumors who underwent PICC line maintenance in our hospital
were prospectively analyzed. They were divided into a low and moderate level group (HPLP-II score <137) and a
high level group (HPLP-II score >137) according to their Health Promoting Lifestyle Profile Il (HPLP-II) questionnaire
scores. Single-factor and multifactor analyses were performed to identify the factors influencing the patients’ en-
gagement in self-health-promoting behaviors. The one hundred and twenty patients with malignant tumors were
randomly divided into two groups (n=60 in each group). The control group and the intervention group underwent
routine nursing care and patient education. The two groups were compared in terms of the changes in their HPLP-II
scores, their Cancer Patients PICC Self-management Scale (CPPSM) scores, their SAS and their SDS scores before
and after the intervention, as well as their maintenance compliance rates, their complication rates during catheter
placement, and their lack of PICC maintenance. Results: Literacy, place of residence, duration of catheter use, self-
management abilities of PICCs, social support, and anxiety were risk factors (OR>1, P<0.05). Compared with their
pre-intervention scores, the HPLP-Il and CPPSM scores were increased in both groups (P<0.05), and the SAS and
SDS scores were decreased in both groups after the intervention (P<0.05), and the intervention group had higher
scores than the control group (P<0.05). The intervention group exhibited a higher maintenance compliance rate
than the control group (P<0.05). The incidence of complications and the lack of PICC maintenance in the interven-
tion group were lower than they were in the control group (P<0.05). Conclusion: The influential factors during PICC
maintenance for EHPD in malignant cancer patients include literacy, place of residence, duration of PICC use, etc.
Patient education can promote patients’ EHPD and self-management abilities, relieve their anxiety and depression,
reduce their complications, and improve their compliance.
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Introduction motherapy is injected through a puncture in a

peripheral vein, but repeated punctures in-

Chemotherapy is a common option for treat-
ing malignant tumors, and the establishment of
an effective channel for intravenous chemo-
therapy is a prerequisite for ensuring the thera-
peutic effect [1]. Traditional intravenous che-

crease the workload and pain levels [2]. Trans-
peripheral central venous catheter (PICC) is a
safe and reliable intravenous chemotherapy
channel for malignant tumor patients, enabling
the direct infusion of chemotherapy drugs into
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the vein. PICC has the advantages of easy oper-
ation, long-term use, and a high puncture suc-
cess rate, and it helps avoid vascular damage
due to irritant agents [3, 4]. Although PICC
placement has obvious advantages over other
venous access methods, with its widespread
application, catheter-related complications su-
ch as phlebitis, catheter blockage, and cathe-
ter dislodgement have become increasingly
common [5]. Evidence has shown that PICC-
related complications are not significantly
associated with the duration of catheter place-
ment but are closely related to patients’ self-
management abilities, health-promoting life-
styles, and caregiving techniques [6].

Health promotion behaviors are defined as the
process of enabling people to improve their
health by increasing control over their health
and its determinants [7, 8]. It was found [9] that
self-care abilities reply on healthy lifestyles,
which can enhance patients’ daily activities,
and gradually strengthen the patients’ atten-
tion towards self-care, thus effectively improv-
ing their self-care abilities [9]. Currently, there
are clinical studies on the self-management
abilities of PICC placement in patients with
malignant tumors, but there is a lack of discus-
sion on health-promoting lifestyles. The pres-
ent study analyzed the influential factors and
intervention strategies for EHPD during PICC
line maintenance in malignant tumor patients.

Materials and methods
General information

A total of 120 patients with malignant tumors,
including 64 males and 56 females, aged 27-79
years, who underwent PICC line maintenance in
our hospital from March 2018 to December
2019 were recruited as the study cohort. (1)
Inclusion criteria: patients with a duration of
PICC placement >2 weeks, patients >18 years
old, patients who were diagnosed with a malig-
nant tumor using imaging, cytology, and pathol-
ogy tests, and patients who could complete the
questionnaires independently or with assis-
tance. (2) Exclusion criteria: patients with con-
comitant severe organic disease, patients with
a complete or partial inability to care for them-
selves, those with mental disorders, patients
with a perceived barrier to communication or
cognitive disorders, patients with contraindica-
tions to PICC placement such as a skin injury at
the puncture site, vascular malformation, aller-
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gy or a previous history of severe allergy, or the
inability to participate in this study for other
reasons. This study was approved by the ethics
committee of The First Affiliated Hospital of
Hainan Medical University. The patients and
their family members voluntarily signed the
informed consent forms.

Methods

Factor analysis: The patients were grouped
according to HPLP-II [10], which contains six
aspects including health responsibility, inter-
personal relations, nutrition, physical activity,
spiritual growth, and stress management, with
52 items in total, and with the possible scores
ranging from 52-208 points. The HPLP-Il scores
>137 were classified as high level, and scores
<137 were classified as low to moderate level.
The demographic information including age,
gender, education level, place of residence,
and placement duration were compared be-
tween the two groups.

Method of care: The 120 patients with malig-
nant tumors were randomly divided into two
groups (n=60 in each group). The control group
received routine care such as dietary interven-
tion, routine patient education, and guidance
on catheter placement. The intervention group
received the following health education: (1)
Before placement. The patients were informed
of the long duration of chemotherapy and the
need for long-term infusions to reduce the stim-
ulation by chemotherapy agents. Previous
patients who had been successfully treated
were invited to give lectures. The placement
process and the advantages of PICC, its role,
and the key points during placement were
explained using drawings, pictures and other
visual methods. The patients were encouraged
to communicate with their families to reduce
their psychological pressure. (2) During place-
ment. Optimal vascular access strategies were
used with the patients. For pain-sensitive
patients, the anesthesia drug doses could be
increased within the limit. The physicians lis-
tened patiently to each patient’s complaints
during the operations. (3) After placement. The
replacement of the patch as well as the dress-
ing were explained and demonstrated. Patient
education cards and brochures were distribut-
ed to explain the precautions to be taken after
the placement. The risk factors for complica-
tions during placement and the prevention of
complications were explained to the patients
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using patient education through WeChat groups
and telephone follow-up. Educational videos on
the maintenance of PICC placement and check-
lists were used to supervise the patients and
their families to independently carry out the
daily catheter maintenance.

Outcome measurement: (1) Self-management
abilities. The patients’ self-management abili-
ties before the intervention and at 3 months
after intervention were assessed using the
seven dimensions of the CPPSM [11], including
confidence in catheter management, daily life
management, and catheter maintenance com-
pliance, and their abilities were classified as
good (>144), moderate (108-144), or poor
(<108). (2) Psychological status. Before the
intervention and at 3 months after the interven-
tion, the patients’ psychological states were
assessed using the Depression Self-assess-
ment Scale (SDS) [12] and the Anxiety Self-
assessment Scale (SAS) [13], with 20 items in
each scale. The cut-off scores are 53 and 50,
respectively, and exceeding the cut-off indi-
cates depression or anxiety. (3) Catheter main-
tenance compliance. Strict adherence to the
doctor’s instructions and the timely and correct
flushing, placement, and changing of the PICC
catheters were judged as full compliance.
Adherence to the doctor’s instructions but dif-
ficulty in correctly performing the PICC cathe-
ter-related maintenance were defined as partial
compliance. Non-adherence to the doctor’s
instructions and the inability to perform the
PICC catheter-related maintenance were jud-
ged as non-compliance. (4) Lack of PICC main-
tenance. The occurrences of a loose dressing
without maintenance at the puncture site, fluid
leakage and blood at the puncture site without
maintenance, more than two days using the
same sterile gauze dressing without mainte-
nance, 7 days without flushing, and dressing
contamination at the puncture site without
maintenance were compared between the two
groups. (5) Complications during the placement
of the catheter. During the placement, the com-
plications such as bleeding at the puncture
site, phlebitis, catheter blockage, and catheter
dislodgement were recorded and compared.

Statistical analysis

The data were processed using SPSS 22.0 soft-
ware. The measurement data were expressed
as (x = S) and compared using t tests. The
count data were expressed as percentages and
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compared using x? tests. The rank data were
examined using rank sum tests. P<0.05 indi-
cated a significant difference.

Results
General information

There were no significant differences in the
general information such as gender, age, litera-
cy, place of residence, monthly household in-
come, etc. between the control group and the
intervention group (P>0.05), so they were com-
parable (Table 1).

Single factor analysis

There were significant differences in terms of
literacy, place of residence, monthly household
income, duration of catheterization, self-man-
agement abilities, social support, and anxiety
between the high level group and the low and
moderate level group (P<0.05) (Table 2).

Multifactor analysis

Our unconditional logistic regression analysis
showed that place of residence, literacy, self-
management abilities, duration of catheter
placement, social support, and anxiety were
risk factors affecting engagement in self-health
promotion behaviors during PICC line mainte-
nance in malignant tumor patients (OR>1,
P<0.05) (Table 3).

The HPLP-Il and CPPSM scores

Both the HPLP-Il and CPPSM scores were ele-
vated after the intervention, and both scale’s
scores in the intervention group were higher
than they were in the control group (P<0.05)
(Figure 1).

Psychological states

The SAS and SDS scale scores were decreased
in both groups after the intervention, and the
intervention group showed lower scores than
the control group (P<0.05), suggesting that
patient education can significantly reduce pa-
tients’ anxiety and depression during treatment
(Figure 2).

Catheter maintenance compliance
The catheter maintenance compliance in the

intervention group was better than it was in the
control group (P<0.05), indicating that patient
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Table 1. Comparison of the general information between the two groups

General information

Control group  Intervention
(n=60) group (n=60)

Gender Male 33 31
Female 27 29
Age 52.9+7.5 53.1+6.8
Literacy Junior high school and below 20 19
High school and technical secondary school 23 27
Junior college and above 17 14
Place of residence Rural area 19 18
Cities and towns 25 23
Urban area 16 19
Monthly household income per capita (Yuan) <3000 19 15
3000-5000 32 33
>5000 9 12
Duration of placement (d) 14-30 20 23
31-90 27 23
>90 13 14
Social support Low level 24 23
Moderate level 20 19
High level 16 18
Self-management skills Good 11 13
Moderate 25 23
Poor 24 24
Anxiety 22 18

education can help promote catheter mainte-
nance compliance (Table 4).

Lack of PICC maintenance

The occurrence of the lack of PICC mainte-
nance in the intervention group (8.33%) was
lower than it was in the control group (23.33%)
(P<0.05), indicating that patient education can
significantly reduce the occurrence of the lack
of PICC maintenance (Table 5).

The complication rate during placement

The complication rate during the placement in
the intervention group (10.00%) was lower than
it was in the control group (26.67%) (P<0.05),
suggesting that patient education can signifi-
cantly reduce the incidence of complications
during placement (Table 6).

Discussion

PICC has significant advantages among the
methods used for the long-term injection of
chemotherapy agents for malignant tumors,
such as a simple operation, less traumatic, and
long-term use. However, patients will have dif-
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ferent degrees of stress reactions and psycho-
logical disorders during their catheterization,
reducing their self-health-promoting behavior
and adversely affecting the effects of the ca-
theterization [14, 15]. Therefore, the factors
affecting the engagement of self-health-pro-
moting behaviors during PICC maintenance
should be explored in order to formulate target-
ed interventions to improve their self-care abili-
ties, improve their compliance, and reduce the-
ir complications.

Wen et al. [16] found that 125 cancer patients
with PICC had an average score of (100.70+
18.42) for health-promoting lifestyle, which
was generally at a medium level, and the scores
were related to the patients’ education levels
and the number of days of catheterization. This
study found that the engagement of self-health-
promoting behaviors during the PICC mainte-
nance was influenced by factors such as edu-
cational level, place of residence, monthly
household income, and the duration of catheter
placement, which was basically similar to the
above research results. The reasons are as fol-
lows: (1) Literacy. Patients with higher educa-
tion levels can actively obtain relevant medical

Am J Transl Res 2021;13(5):5208-5215



EHPD influential factors and intervention strategies

Table 2. A single-factor analysis of EHPD in patients with malignant tumors

Factors Low to moderate High level Statistical p
level group (n=88) group (n=32) value
Age (years) 53.618.15 52.1+7.88 t=0.887 0.377
Gender Male 46 18 Xx>=0.149 0.699
Female 42 14
Education Lower secondary and below 36 3 X?=27.320 0.000
High school/junior college 40 10
College/undergraduate 12 19###
Place of residence Rural 32 5 X?=12.696 0.002
Cities and towns 38 10
Urban areas 18 17#
Monthly household income per capita (Yuan) <3000 25 9 X?=9.339 0.009
3000-5000 53 12
>5000 10 11
Duration of placement (d) 14-30 36 7 X?=6.748 0.034
31-90 37 13
>90 15 12#
Number of placements 1 60 23 Xx>=0.166 0.920
2 18 6
>3 times 10 3
Timing to placement First round of chemotherapy 55 17 X?=1.179 0.555
Second round of chemotherapy 24 12
Third round of chemotherapy 9 3
Primary caregiver Spouse 51 16 Xx?=0.778 0.678
Parent, brother, sister or child 23 9
Other 14 7
Social support Low level 42 5 7=11.805 0.003
Moderate level 27 12
High level 19 15%
Self-management skills Good 10 14 7=25.824 0.000
Moderate 32 16
Poor 46 2
Anxiety Yes 35 5 X?=6.158 0.013
No 53 27
Depression Yes 9 2 x?=0.446 0.504
No 79 30
Note: compared with the low to moderate level group, *P<0.05, #P<0.01, ***P<0.001.
Table 3. A multifactorial analysis of EHPD in patients with malignant tumors
Factors Standard g P OR 95% Cl
error
Literacy (lower secondary and below) 2944 0.705 17441 0.000 19.000 4.771-75.663
Place of residence (rural) 1.799 0.588 9.365 0.002 6.044 1.910-19.133
Monthly household income (<3000 yuan) 1.117  0.585 3.648 0.056 3.056 0.971-9.614
Duration of placement (14-30 days) 1.414 0.566 6.240 0.012 4114 1.356-12.482
Social support (low level) 1.892 0.586 10.431 0.001 6.632 2.104-20.903
Self-management abilities (poor) 3.472 0.833 17.391 0.000 2.031 1.019-3.159
Anxiety 1.323 0.371 12.695 0.000 3.754 1.813-7.772

information, fully understand the importance
and necessity of PICC placement, and conduct
catheter maintenance according to the educa-
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tional materials, which is conducive to the
development of a health-promoting lifestyle. (2)
Place of residence. Due to poor transportation
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Figure 1. A comparison of the HPLP-Il and CPPSM scale scores in the two
groups. Note: (A) HPLP-II scores; (B) CPPSM scores. Compared with pre-
intervention, *P<0.05, **P<0.01, ***P<0.001; compared with post-interven-

tant source of support for
patients during their rehabili-
tation, providing the patients
with relevant information and
various needed resources, and
increasing social support can
reduce the resistance encoun-
tered during the treatment and
rehabilitation, so it is condu-
cive to the development of
patients’ self-health-promoting
behavior [19].

tion, #P<0.05.
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In this study, the HPLP-II and
CPPSM scale scores of the
intervention group were higher
than the corresponding scores
in the control group, and the
SAS and SDS scores and the
occurrences of a lack of PICC
maintenance and complica-
[ tions of the intervention group

were lower than they were in
the control group, and the

Control group Intervention group

Figure 2. Comparison of the SAS and SDS scores in the two groups. Note: (A)
SAS scores; (B) SDS scores. Compared with pre-intervention, **P<0.001;

compared with post-intervention, ##P<0.001.

Table 4. A comparison of the catheter maintenance compliance

between the two groups n (%)

Control group Intervention group

catheter maintenance compli-
ance rate in the intervention
group was better than it was in
the control group. Therefore, it
is evident that the implementa-
tion of patient education can
improve the self-management
abilities and the self-health-

Non-compliance

promotingbehaviors,alleviatead-
verse psychological states,

Complete Partial
Group . .
compliance compliance
Control group (n=60) 20(33.33) 30 (50.00)
Intervention group (n=60) 39 (65.00) 18 (30.00)
V4 3.574
P 0.000

10 (16.67)
3 (5.00)""

improve catheter maintenance
compliance, and reduce the oc-
currence of the lack of PICC
maintenance and the compli-

Note: compared with the control group, **P<0.001.

and insufficient medical resources in rural
areas, the rural patients failed to perform their
maintenance on time, so their catheter mainte-
nance compliance rates were low [17]. (3)
Patients with longer placement durations have
higher self-management abilities, which may
be related to the repeated education and
health guidance they receive during their hospi-
tal visits. (4) Self-management abilities and
psychological states are factors that play a
facilitating role in the development of healthy
behaviors, which may reduce the impact of neg-
ative emotions on the disease and help patients
build confidence [18]. (5) Society is an impor-
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cations. Huang [20] found that
the HPLP-Il scores of the health
education group were higher
than that the scores in the traditional group,
and the incidence of complications was lower
than it was in the traditional group, which fur-
ther confirms that health education can help
promote the healthy behavior of malignant
tumor patients with PICC and reduce their com-
plications. The reason may be that by distribut-
ing educational materials regarding the proce-
dures of PICC placement, including the precau-
tions and measures to deal with the compli-
cations, the patients’ resistance to catheter
placement were relived. They realized the im-
portance of catheter maintenance, resulting in
fewer negative coping styles and fewer nega-
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Table 5. A comparison of the lack of PICC maintenance between the two groups n (%)

Oozing and  Sterile gauze Dressing

Loose dressing Not flushed for

Group . bleeding at  dressing over contamination Totals
at puncture site . more than 7 days .
puncture site 2 days at puncture site
Control group (n=60) 3(5.00) 4 (6.67) 4 (6.67) 1(1.67) 2(3.33) 14 (23.33)
Intervention group (n=60) 1(1.67) 1(1.67) 2(3.33) 0 (0.00) 1(1.67) 5 (8.33)"
X2 1.034 1.878 0.702 1.008 0.342 5.065
P 0.309 0.171 0.402 0.315 0.559 0.024

Note: compared with the control group, “P<0.05.

Table 6. A comparison of the complications during placement between the two groups n (%)

Group Phlebitis Bleeding g:t)fgf; Dislodgement dglrf];gtli(t:is Totals
Control group (n=60) 4 (6.67) 2(3.33) 4 (6.67) 3 (5.00) 3 (5.00) 16 (26.67)
Intervention group (n=60) 2(3.33) 0 (0.00) 1(1.67) 1(1.67) 2(3.33) 6 (10.00)"
X2 0.702 2.034 1.878 1.034 0.209 4.381
P 0.402 0.154 0.171 0.309 0.648 0.036

Note: compared with the control group, "P<0.05.

tive emotions such as anxiety and depression
[24]. This can not only reduce the lack of PICC
maintenance and complications, but it can also
save time and costs for patients who live far
away from home, thereby improving their
health-promoting behaviors and compliance
[22-25].

In summary, we identified the influential factors
of the engagement of self-health-promoting
behaviors in PICC pipeline maintenance in
malignant tumor patients. Implementing tar-
geted patient education can promote healthy
behavior and self-management abilities, redu-
ce complications, alleviate negative emotions,
and improve compliance. Although the study
analyzed the relationship among the socio-
demographic factors, the self-management
abilities, the social support, and the self-health
promotion behaviors, the analysis was not thor-
ough enough; the sample size was small, the
scope was relatively narrow, and there was a
lack of comparability, which may lead to some
bias in the results. All these shortcomings will
be improved in future studies.
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