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Abstract
Objective: To explore the effect of specialty training on nurses’ knowledge, attitude, and practice (KAP)
on peripherally inserted central catheter (PICC) and catheter maintenance.
Methods: 100 nurses were involved in specialty training, and the cases they cared before and after the
training were collected to analyse the safety and availability of catheter maintenance through comparing
the patients’ comfort level on it.
Results: Through statistical analysis on questionnaires, it was known that after specialty training, the
scores of knowledge, attitude, and behaviour on PICC catheterization of the experimental group were
much higher than that of the control group, and the difference was significant (P<0.05); compared the
knowledge, attitude, and practice on PICC of nurses from various departments, there was statistical
difference (P<0.05); there was statistical difference in the knowledge, attitude, and practice on PICC of
nurses with different educational backgrounds after training (P<0.05), and the better the educational
background was, the better the effect of specialty training was; compared the correlation of knowledge,
attitude, and practice on PICC catheterization, the knowledge was mildly correlated with the attitude as
well as practice (r=0.243, P<0.05; r=0.331, P<0.05), while the attitude was moderately related to the
practice (r=0.594, P<0.001), which suggested that if the nurses had more knowledge about PICC
catheterization, their attitude would be better, and if they had better attitude about it, they would be
more active in learning, resulting in a better effect of PICC specialty training; the success rate of
catheterization of the experimental group was 83.75%, much higher than 67.50% of the control group,
with a statistical difference (P<0.05). The incidence of complications of the experimental group was
15.00%, much lower than 36.25% of the control group, whose difference was significant (P<0.05); the
degree of comfort of the experimental group was 75.00%, much higher than 67.50% of the control
group, with a statistical difference (P<0.05).
Conclusion: After specialty training, the nurses have got great improvement in knowledge, attitude, and
practice on PICC, further promoting the nursing level and clinical application of PICC.
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Introduction
According to the data of WHO, there are more than 1 million
new cancer patients per year in the world, and chemotherapy
has been the main method for the treatment of cancer [1]. As
chemotherapy drugs them-self have a certain irritation, the
traditional intravenous infusion therapy has been unsuitable for
the current chemotherapy infusion [2]. Therefore, peripherally
inserted central catheter (PICC) has been commonly used for
the transfusion of these drugs with high irritation and
corrosivity. PICC, a puncture method that directly transports
drugs into the body through peripheral veins with high capacity
and speed, has advantages like small wound and high success
rate, without the limitation of age, sex, and disorder types
[3-5]. Consequently, it has been widely used. A survey [6]
shows that specialty training can improve the awareness and
approval of clinical nurses on knowledge, attitude, and practice
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(KAP) of PICC catheterization, to promote the application of
PICC in clinic. Therefore, this study implements a specialty
training program for nurses to improve their nursing quality of
PICC, to provide references and guidance for follow-up PICC
specialty training.

Data and Methods
General data
100 female nurses of various departments from two tertiary
hospitals were enrolled in the study, aged from 25-65 years,
(35.3 ± 4.8) years in average.
Inclusion criteria: those who had a college degree or above;
those who had a title of primary nurse or above; those who had
worked for three years or more and passed the examination of
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nursing skills held in their hospital; those who had performed
independently PICC catheterization or maintenance for ten
cases at least. 80 cases who were given catheterizations by
these nurses after PICC specialty training were assigned into
the experimental group, 56 males, 24 females, aged from 28 to
66 years, with a mean age of (48.56 ± 4.55). Another 80 cases
who were given catheterizations by these nurses before PICC
specialty training were assigned into the control group, 58
males, 22 females, aged from 27 to 65 years, with a mean age
of (47.65 ± 4.45). All patients or their families and the nurses
signed the informed consent approved by the medical ethics
committee of the hospital.

Methods
The 100 nurses enrolled in the study were given specialty
training which was the concern of a German professional
training company and 10 nurses of the two hospitals who
participated in the PICC training launched by Chinese Nursing
Association (CNA) and passed the exam of qualification
certification, to get the best result of training in the shortest
time. The concrete methods were as follow: combining with
the advanced experience at home and abroad, as a day release
one for 28 days, the specialty training was conducted though
multimedia teaching, nursing round, group discussion, and case
study. On the basis of Chinese Nursing Association PICC
Techniques and Guidelines and Principles of Nursing Practice
on Transfusion, it was divided into theory teaching and clinical
practice, and the theory teaching focused on the origin,
development and the newest research progresses of PICC
catheterization, features and assessment of human blood
vessels, contraindications of special drugs, PICC supplies,
standardizations of catheter practice and maintenance, the
management flow of relative complications, and so forth.
While the clinical practice included such manipulations as
check-up doctor’s order, complete and accurate assessment on
the patient, preoperative preparations, and implementing

puncture and catheterization. During their manipulation over
models, the nurses were provided guidance on their
deficiencies by the supervisors and to be assessed after they
mastered the norm of manipulation. The 100-nursing staff were
investigated by a unified questionnaire before and after
training, to inspect their familiarity on PICC catheterization
and KIP.

Evaluation criteria
KAP on PICC catheterization of the nurses were graded and
scored and KAP of the nursing staff with various educational
backgrounds from different departments after training were
statistically compared. What’s more, the success rate of PICC
catheterization and the incidence of complications were graded
and the degree of comfort of patients on PICC catheterization
was compared before and after training.

Statistical analysis
All data were analysed by software SPSS17.0, and the
measurement data were expressed by (χ̅ ± s) and analysed by t
test. Person correlation analysis was used for the comparison
on KAP of the nurses after training. And the success rate,
incidence of complications and degree of comfort were
compared by χ2. P<0.05 was defined as statistical difference.

Results
Grading of KAP on PICC of the nurses before and
after training
According to the statistical analysis, it was known that the
score of KAP on PICC catheterization of the experimental
group was much higher than that of the control group, with a
statistical difference (P<0.05) (Table 1).

Table 1. Grading of KAP on PICC of the nurses before and after training (n=100).
Knowledge (%)

Attitude (%)

Practice (%)

Group
Excellent

Good

Experimental group

28 (28.00)*

Control group

18 (18.00)

Bad

Positive

Neutral

Negative

Positive

Neutral

Negative

60 (60.00) 12 (12.00)

89 (89.00)*

9 (9.00)

2 (2.00)

68 (68.00)*

22 (22.00)

10 (10.00)

54 (54.00) 28 (28.00)

76 (76.00)

14 (14.00)

10 (10.00)

55 (55.00)

35 (35.00)

10 (10.00)

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

Comparison on KAP on PICC of the nurses from
various departments after training
After training, compared the KAP on PICC of the nurses from
various departments, there was difference, mainly reflecting in
that the nursing staff from the department of oncology had the
best training effect, and after comparison, the difference was
statistically significant (P<0.05) (Table 2).

Group

Amoun
t

Knowledge

Attitude

Practice

Internal department

20

81.33 ± 6.98

92.49 ± 7.07

70.33 ± 8.02

Surgical department

28

83.23 ± 7.18

93.56 ± 7.85

72.56 ± 8.65

Paediatrics

12

84.26 ± 6.36

98.94 ± 7.46

78.38 ± 8.16

40

89.34 ± 6.17*

99.44 ± 7.87*

79.39
8.98*

Department
oncology

of

Table 2. Comparison on KAP on PICC of the nurses from various
departments after training (χ̅ ± s).
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±

Kun/Yan/Suwen/Yan/Li/Min/Qian/Lulu
Note: compared with the control group, *P<0.05.

Note: compared with the control group, *P<0.05

Comparison on KAP on PICC of the nurses with
various educational background after training

Comparison on the comfort level about catheter
maintenance of two groups

After comparison, it was known that there was statistical
difference in KAP on PICC of the nurses with various
educational background after training (P<0.05), and the better
their educational background were, the better effect of training
they had (Table 3).

With comparison, it was known that the comfort level of the
experimental group was 75.00%, much higher than 67.50% of
the control group, and the difference was significant (P<0.05)
(Table 5).

Table 3. Comparison on KAP on PICC of the nurses with various
educational background after training (χ̅ ± s).

Table 5. Comparison on the comfort level about catheter maintenance
of two groups (n, %).
Grading on the comfort level

Group

Amount

Knowledge

Attitude

College degree

58

82.03 ± 6.09

92.38
7.03

± 72.08
5.93

±

Bachelor 32

87.25 ± 6.54

97.32
7.32

± 73.22
5.57

±

89.65 ± 6.99*

98.76
7.78*

± 76.67
5.96*

±

University
degree
Master
above

degree

or 10

Practice

Amount Comfortable

Plain

Uncomfortable

Experimental
group

80

60 (75.00)

12 (15.00)

8 (10.00)

Control group

80

54 (67.50)

16 (20.00)

10 (12.50)

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

Discussion

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

Correlation analysis on KAP of PICC
After specialty training, the nurses had improvement in KAP
on PICC, and compared the correlation among knowledge,
attitude, and practice on PICC catheterization, the knowledge
was mildly and positively related to the attitude and practice
(r=0.243, P<0.05; r=0.331, P<0.05), while the attitude was
moderately and positively associated with the practice
(r=0.594, P<0.001), suggesting that the more knowledge they
mastered, the better their positive attitude was, and the better
their attitude was, the stronger their active learning ability and
behaviours were, consequently, the effect of training about
PICC was better.

Comparison on the success rate of catheterization and
the incidence of complications of two groups
Compared on the success rate of catheterization and the
incidence of complications of two groups before and after
training, the success rate of the experimental was 83.75%,
much higher than 67.50% of the control group, with a
statistical difference (P<0.05). The incidence of complications
of the experimental group was 15.00%, much less than 36.25%
of the control group, with a statistical difference (P<0.05)
(Table 4).
Table 4. Comparison on the success rate of catheterization and the
incidence of complications before and after training (n, %).

Group

Amount

Success rate

Incidence
complications

Experimental group

80

67 (83.75%)

12 (15.00%)

Control group

80

54 (67.5%)

29 (36.25%)
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Group

of

Some investigations [7,8] reveal that there is a great imbalance
in the development of medical care across China, and there is a
big difference in the development and promotion of PICC
techniques in various hospitals, which has impacted on the
wide recognition of PICC to some extent. Specialty training for
nurses has been used to promote the application of PICC in
clinic in Beijing, Shanghai, Guangzhou and other places,
successively. With the gradual maturity of PICC technology,
other specialty training has also acquired more and more
attention. According to the latest surveys at home and abroad
[9-14], it is known that the specialty training for nurses can
make them know well about the knowledge, attitude, and
practice about PICC, and increase their nursing satisfaction in
daily nursing care and patients’ comfort level. In addition, it
also can enhance nurses’ professional attitude and spirit,
compliance, and operational capability, and so do their overall
mental outlook and mastery of skills [15-17].
In the study, the findings of questionnaire for the nurses
suggest that the positive percentages in their knowledge,
attitude, and practice on PICC before training are very low,
which indicates that the nurses are unfamiliar with the
knowledge of PICC and have some issues in professional
attitude and practical ability before training. After training,
their knowledge, attitude, and practice have been greatly
improved, showing that the specialty training is able to deepen
their understanding on the physical structure of human blood
vessels, normalize their manipulation, and make them have a
new experience in PICC catheterization. In this way, the nurses
will be more active in using PICC catheterization and
promoting its development in clinic, providing a solid backup
force for the follow-up work.
After training, the success rate of PICC catheterization of the
nurses is up to 83.75% from 67.50%, and the incidence of
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complication is down to 15.00% from 36.25%, and the comfort
level of the patients has raised to 75.00% from 67.50%. That
demonstrates that the specialty training can increase the
success rate of PICC catheterization, decrease the incidence of
complications, and improve the comfort level of the patients.
Therefore, the patients can be more comfortable, safer, and
more satisfied during catheter maintenance, and the nursing
service can be smoothly conducted. In turn, the nurses are
encouraged to provide better nursing services.
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