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ABSTRACT

Introduction: Insertion of Peripheral intravenous catheter (PIVC) is a common invasive procedure performed on
patients that may contribute to several complications. Nurses are required to have adequate knowledge and practice
to ensure the successful of the procedure. The objective of this study was to determine the knowledge and practice
of nurses towards PIVC insertion procedures. Methods: A descriptive cross-sectional study design was conducted at
Universiti Kebangsaan Malaysia Medical Centre. A total of seventy- seven nurses working in the emergency depart-
ment, obstetrics & gynecology patient admission centre, daycare oncology were participated in this study. The data
was gathered using a modified questionnaire and standard PIVC insertion guidelines. Results: 21 (27.3%) nurses had
high knowledge and 56 (72.7%) had low knowledge of PIVC insertion (M=7.77, SD=1.87). All 77 (100%) nurses per-
formed insertion of PIVC according to the standard of practice (M=23.16, SD=1.51). A positive correlation between
age and knowledge (rho=0.123) but a negative correlation towards practice (rho=-0.413). A positive correlation
between working experience and knowledge (rho=0.094) but a negative correlation towards practice (rho=-0.047).
There was a positive correlation between nurses’ knowledge and practice (rho=0.038). Conclusion: Nurses with
good knowledge of PIVC insertion performed better as they were aware of the negative consequences of the proce-
dure if conducted incorrectly. Knowledgeable and competent nurses are essential to ensure the quality of nursing
care and safe practice towards patients. Future studies with larger samples of nurses involved in more hospitals in

Malaysia are recommended.
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INTRODUCTION

Peripheral Intravenous Catheterization (PIVC) insertion
is the prevalent procedure performed on patients as
majority of them required intravenous (V) access for IV
fluids, 1V medications, blood products administration,
or blood sampling purposes during an acute phase (1,2).
In a study on the use of IV catheters, it is found that over
70% of inpatients need PIVC (3). Although it is essential
in the treatment of patients, daily use could increase
patients high risk for local and systemic complications
(4). The PIVC insertion could arise several common
problems such as leak, occlusion, infiltration, phlebitis,
pain, dislodgement, extravasation and catheter-related
infection (5-7). As a result, cost increases due to prolong
hospital stays and extra diagnostic, investigations and
treatment needed (8).

The placement and maintenance of PIVC insertion
by incompetent and inexperienced nurses in clinical
service are among the leading risks for complications
of PIVC insertion (9). Instances from several studies
proved that nurses have inadequate knowledge of PIVC
insertion (10). Nurses’ knowledge and early recognition
on development of complication could improve the
quality care, patient safety and satisfaction, and thus
reduces hospital stays and financial burden of patients
and hospital (6).

Several past studies have discovered the relation
between knowledge and practice with education level
and working experiences (8,11-12). However, studies
on the relationship between knowledge and practice
with nurses’ demographic data are still lacking. Nurses
with more working experience reported to choose the
appropriate site for PIVC insertion compared to nurses
with less experience (8). The purpose of this study was to
determine the knowledge and practice of nurses of PIVC
insertion in Universiti Kebangsaan Malaysia Medical
Centre (UKMMC).
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MATERIALS AND METHODS

A cross-sectional study was conducted to determine
the knowledge and practice of nurses on insertion of
PIVC in UKMMC as well as the relationship with nurses’
demographic from March to July 2017. UKMMC is a
public teaching hospital owned by the Ministry of
Education. The nursing service department is the largest
departmentand is responsible to provide nursing services
to inpatients and outpatients. This study took place in an
emergency department, obstetrics & gynecology patient
admission centre (O&G PAC), and daycare oncology.
This is because those areas required nurses to perform
the insertion of PIVC in their daily tasks. Carr et al.
stated that the majority of PIVC insertion procedures in
the hospital were the responsibilities of the doctors (13).
This is in line with the practice done in UKMMC as the
majority of PIVC insertion is done by houseman officers.
However, in certain areas that managing an acute
cases, nurses are allowed to insert PIVC for blood taking
and infusion. Thus a total of seventy-nine nurses who
experienced at least six months working in UKMMC
and performed PIVC insertion procedures became the
respondents of this study.

The data collection of the study was carried out in two
stages. In the first stage, nurses were required to answer
questionnaires on information related to demographic
data and knowledge on insertion of PIVC. In the second
stage, observation of PIVC insertion was carried out
using the PIVC guidelines. There are two ways in which
the researchers have tried their best to reduce biases
during data collection. Firstly, the researchers assigned
a head nurse for each ward involved and a medical
assistant in the emergency department to observe nurses
performed the PIVC insertion. The explanation about
the study and the used of PIVC guidelines were given
to them by the researchers. Secondly, in second stage,
nurses were not informed that they were being observed
during performing the PIVC insertion procedure. This
avoid nurses to perform the procedure more cautiously
as they know they are being observed. Hence the
consistency of data on performing the PIVC insertion by
nurses is considered valid and reliable as the observer
used the same guidelines for all nurses who participated
in this study.

Data collection started after the researcher had obtained
approval from the Research Ethics Committee (reference
number: UKM FPR 4/244/FF-2017-107). Permission to
carry out this study was also obtained from the Head
Departments of Nursing, UKMMC.

Instruments

There were three instruments used in the study namely
demographic data form, questionnaire on nurses’
knowledge towards PIVC insertion and PIVC insertion
guidelines.

Demographic data forms of respondents consisted
questions on age, gender, working areas, level of
education, and working experience. The questionnaire
on nurses” knowledge towards PIVC insertion consists of
11 items. The questionnaire was modified and obtained
from two studies (12,13). The items number 1, 7, and
8 were extracted from the instrument of PIVC insertion
knowledge by Carr et al. (13), and the remaining items
were from Coomarasamy et al. (12). The Researchers of
the National University of Ireland and Medical Educator
validated the former instrument and Joanna Briggs
Institute (JBI), validated the latter instrument. Before the
data collection, an expert panel from the Malaysian
Infusion Nurses Special Interest Group (MINSIG),
Malaysian Nurses Association (MNA) validated the
modified questions and permission was obtained from
the original authors of the instrument. The questions are
close-ended questions which the respondents need to
tick ‘Yes” or ‘No’ to all questions. Each correct answer
received 1 point, and each incorrect answer received
0 point, for a total of 0 to 11 points. The obtained
knowledge score was classified using the total score as
‘Low knowledge’ (score 0 to 6) and ‘High knowledge’
(score 7 to 11). Apre-test involving ten nurses was carried
out to measure the reliability, validity, and practicability
of the modified questionnaire and Cronbach’s Alpha
value was 0.712.

The PIVC insertion guidelines was used to assess nurses
practice of insertion of PIVC procedure. The guidelines of
PIVC insertion was obtained permission from the author
(12). The guidelines constituted 36 steps. However,
in this study, only 28 steps pertaining to insertion of
PIVC were adopted as those steps are common steps to
perform for the PIVC insertion procedure in UKMMC.
The modified guidelines was validated by an expert
panel from MINSIG, MNA. The respondents were given
1 point if they performed the steps and 0 points if they
missed the steps. Possible total knowledge score was 0
to 28 categorised into ‘Practice’ (score 11 to 28) and
‘Non-practice’ (score 0 to 10).

Statistical analyses

The data was analysed using the Statistical Package for
the Social Sciences (SPSS) version 23.0. The knowledge
and practice of PIVC insertion among the respondents
were assessed using descriptive statistics such as
frequency, mean, standard deviation and percentage.

Inferential statistics were performed by presenting the
mean of the total score for the relationship between
demographic data and respondents’ level of knowledge
on PIVCinsertion, the relationship between demographic
data and respondents’ practice of PIVC insertion, and
finally the relationship between respondents’ PIVC
insertion practices and their level of knowledge. The
significant level was set at p < 0.05.
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RESULTS

Respondents’ Demographic Information

The researchers approached 79 nurses in the study
settings during the data collection process. However,
the total number of nurses who became respondents in
this study was 77 making the response rate 97.5% as
two nurses were excluded from the study as they were
on confinement leave. The mean age of respondents was
32.87 (SD + 5.36). Mainly of the respondents were female
76 (98.7%). The majority of respondents qualified with a
diploma in nursing qualification 54 (70.1%) followed by
a diploma with post basic 16 (20.8%) and with degree
7 (9.1%). Of the total respondents, 55 (71.4%) were
from emergency department, 15 (19.5%) were from
O&G PAC and 7 (9.1%) were from daycare oncology.
Respondents working experience ranged from less than
five years 12 (15.6%), 6 to 10 years 27 (35.1%) and 11
to 15 years 27 (35.1%). The mean working experience
of the respondents was 10.39 (SD + 4.10) years.

The knowledge of respondents on PIVC insertion

In respect of respondents” knowledge on PIVC insertion,
all 77 (100%) respondents had excellent knowledge on
the importance of using a transparent, semi-permeable
polyurethane dressing to help in detecting early signs
of phlebitis. Seven (9.1%) respondents believed that
the documentation was an unnecessary task done
by the staff nurses after the insertion of a peripheral
intravenous catheter. Table | showed that 76 (98.7%)
of the respondents agreed that handwashing should
be done when palpating veins during the insertion of
PIVC insertion and the factors of changing peripheral
intravenous catheters were dislodgement, oedema, and
blockage of the catheter.

The respondents’ knowledge of PIVC insertion was
analysed according to the total score for knowledge
by the distribution of the questionnaire which consists
of 11 items. The cut-off points for low knowledge
were 0-6 points and 7-11 points for high knowledge.

Table I: Respondents knowledge of PIVC (N=77)

Results showed that 56 (72.7%) respondents had low
knowledge, while 21 (27.3%) had high knowledge of
PIVC insertion.

The practice of PIVC insertion

The result of respondents’ practice showed that all
77 (100%) of them performed the vital steps of PIVC
insertion (all the vital steps marked by * in Table II).
Forty-four (57.1%) of the respondents did not perform
hand hygiene before preparation of equipment for PIVC
insertion, 67 (87%) before the PIVC insertion and 57
(74%) after the procedure was completed. As for gloving,
57 (74%) of the respondents did not wear gloves during
insertion of PIVC insertion, and 58 (75.3%) did not
remove the gloves after the procedure.

The respondents’ practice of PIVC insertion was
analysed according to the total score of practice by the
distribution of procedure covering 28 items. The cut-off
points for not-practising was 0 -10 points 11 - 28 points
for practicing. Results showed that all 77 (100%) of the
respondents practiced PIVC insertion according to the
standard of procedure.

Relationship between respondents’ demographic data
and knowledge on PIVC insertion

The relationship between respondents’ knowledge
of PIVC insertion and demographic data such as age,
gender, level of education, unit or ward of working and
working experience was investigated using Spearman’s
rank-order correlation coefficient and the Kruskal-Wallis
test. A positive correlation between knowledge and age
was shown (rho=0.123, p=0.286), wherein the older the
respondents the higher the knowledge on PIVC insertion.
A positive correlation between knowledge and working
experience was also discovered (rho=0.094, p=0.415),
whereby longer working experience was associated
with higher knowledge of PIVC insertion. On the other
hand, level of education and unit or ward of working
were not associated with knowledge level across four
different levels of education (p=0.804) and four different

Questions Yes No

n % n %
Insertion of peripheral intravenous catheterisation is a “clean procedure”. 53 68.8 24 31.2
Handwashing needs to be done when palpating veins during insertion of peripheral intravenous catheter. 76 98.7 1 1.3
The aseptic technique needs to be done when inserting or replacing peripheral intravenous catheter. 59 76.6 18 23.4
The position of peripheral catheter needs to be rotated within 72 to 92 hours of placement. 49 63.6 28 36.4
The factors of changing peripheral intravenous catheter are dislodgement, oedema, and blockage of catheter. 76 98.7 1 1.3
Veins in the ante-cubital fossa and lower extremities are to be used routinely in the insertion of peripheral intravenous 70 90.9 7 9.1
catheter.
All fluid (drip) and tubing should be changed when the peripheral intravenous catheter is replaced. 39 50.6 38 49.4
The complications of peripheral intravenous catheter are infiltration, extravasation, and neuropathy. 56 72.7 21 27.3
Extravasation is a major problem that leads by peripheral intravenous catheterisation. 40 51.9 37 48.1
Documentation is not necessarily done by staff nurses after the insertion of peripheral intravenous catheter. 7 9.1 70 90.9
Transparent, semi-permeable polyurethane dressing helps in detecting early signs of phlebitis. 77 100 0 0
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Table II:: Practice of PIVC by respondents (N=77)

Procedures Practice Non-practice
n % n %

Verify the patient’s identity 76 98.7 1 1.3
Introduce yourself to patient 62  80.5 15 19.5
Explain procedure 74 96.1 3 3.9
Perform hand hygiene 33 429 44 57.
*Prepare the complete necessary equipment 77 100 0 0.0

e Tray

e Tourniquet

e Glove

e Peripheral intravenous catheter

e Alcohol swab

o Transparent dressing

e Heparin saline
*Select site for insertion of the intravenous 77 100 0 0.0

catheter

*Apply tourniquet 7 — 10cm proximal to the 77 100 0 0.0
selected vein

*Assess vein by palpation 77 100 0 0.0
*Select site for insertion of the intravenous 77 100 0 0.0
catheter

Perform hand hygiene. 10 13.0 67 87.0
Wear gloves 20 260 57 740
*Clear skin surface with an antiseptic solution 77 100 0 0.0

Apply friction using forth strokes, backstrokes
or circular motion if alcohol swab is used

*Pull skin taut 77 100 0 0.0
*Puncture skin with needle at 30 — 45 angle 77 100 0 0.0

*Lower the angle, advance the cannula into 77 100 0 0.0
the vein and observe for blood return

*Advanced cannula into the vein until the 77 100 0 0.0
desired position obtained

*Remove tourniquet 77 100 0 0.0
*Remove stylet while pressing one inch above 77 100 0 0.0
the cannula hub

*Dispose stylet into the biohazard bin 77 100 0 0.0
*Connect to an appropriate |V administration 77 100 0 0.0
set or injection cap

*Commence infusion solution slowly/ flush 77 100 0 0.0
with heparin saline

*Observe insertion site for any swelling and 77 100 0 0.0
blanching

*Stabilize cannula with a sterile transparent 77 100 0 0.0
dressing

Remove gloves 19 247 58 75.3
Label the date and time of insertion 46 59.7 31 40.3
Document procedure in the patient’s case 36 46.8 41 53.2
notes

*Clear equipment 77 100 0 0.0
Perform hand hygiene 20 26.0 57 74.0

working units (p=0.179).

Relationship between respondents’ demographic data
and practice of PIVC insertion

As shown in Table Ill, there was a negative correlation
between age and practice of PIVC insertion, rho=-0.143,
n=77, p=0.712, in that the older the respondents, the
lesser the practice of proper insertion of PIVC insertion.
There was also a negative correlation between the
working experience and practice, rho=-0.047, n=77,
p=0.685, where the longer the working experience

Table Il1I: Relationship between respondents’ age, working experi-
ence with knowledge and practice of PIVC

Variables Knowledge of respon- Practise of respondents
dents on PIVC on PIVC
rho value p-value  rho value p-value
Age 0.123 0.286 -0.143 0.712
Working experience 0.094 0.415 -0.047 0.685

the lesser they would practice a proper insertion of
PIVC insertion. In contrast, there was no statistically
significant difference in knowledge levels across
education (p=0.114) and between knowledge level in
three different units (trauma and emergency department,
O&G PAC and daycare oncology) (p=0.061).

Relationship between respondents’ knowledge and
practice of PIVC insertion

The relationship between respondents’ knowledge
and practice of PIVC insertion was investigated using
Spearman’s rank-order correlation coefficient. Table
IV showed a positive correlation between the two
variables, rho=0.038, n=77, p=0.742, in that the higher
the knowledge of PIVC insertion, the more they will
practice proper insertion of PIVC insertion.

Table IV: Relationship between respondents’ knowledge and practice
of PIVC

Variable Practising of respondents on PIVC
rho value p-value
Level of knowledge 0.038 0.742

DISCUSSION

In the current study, 72.7% of the nurses scored low
of knowledge on the PIVC insertion procedure. Most
nurses have low knowledge of complications of PIVC
which could lead to infiltration, extravasation, and
neuropathy. Surprisingly, 68.8% of nurses stated that
PIVC insertion is a clean procedure which is a wrong
answer. This reality is alarming because PIVC insertion
required an aseptic technique as this could be the
possible route of infection. This result is quite similar
with the finding by Salgueiro-Oliveira et al. where only
44.7% of nurses used the aseptic ‘non-touch’ technique
in the PIVC insertion procedure (14). Further, 70% of
nurses felt that the documentation is not necessary after
the insertion of PIVC. Although the knowledge of PIVC
was only tested in three areas, the result could be very
crucial, as stated by Hossain et al. nurses should have
sufficient knowledge of the PIVC insertion to decrease
PIVC related complications (10). The current findings
were similar with Ho et al. where nurses in a specialty
unit had higher mean scores on knowledge and practice
compared to nurses in the medical and surgical wards.
It showed that not all nurses are knowledgeable about
the care of PIVC (15). Further, the up-to-date knowledge
about the procedure should include in staff continuous
education. This was proven in a previous study done in
UKMMC by Coomarasamy et al., showed that education
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through intensive training in PIVC insertion and
discussion of the national evidence-based guidelines
had improved patients’ care with a compliance rate
of 85% (12). Kapucu et al. also recommended on-the-
job training programs or courses to improve nurses’
knowledge on the care of PIVC (16). A study by Hossain
et al. among nurses of a tertiary care hospital in Dhaka
City, reported poor knowledge of the PIVC insertion
among one-third of the nurses (10). The findings of the
present study revealed that despite the nurses having low
knowledge on PIVC insertion but 100% of them agreed
on the importance of using transparent, semi-permeable
polyurethane dressing to help in detecting early signs
of phlebitis and factors of changing the peripheral
intravenous catheter.

Based on the correlation analysis between age and
working experience, there was a positive correlation
between the two variables. The older and the longer
working experience of the nurses the higher the
knowledge of PIVC insertion. Unfortunately, the strength
of the correlation was small. Researchers could say that
since this has been their daily work task, thus, nurses
did not notice that they are not following each step
of the PIVC guidelines. Thus missed some steps of the
procedure.

In current study, all nurses fully practiced and
performed the vital steps of PIVC insertion according to
the standard of procedure of the guidelines. According
to a study by Hossain et. al. only half of the nurses
practiced the steps of the PIVC insertion guidelines and
prepare all the required PIVC insertion equipment prior
to the procedure (10). The finding of this study showed
that majority of the nurses did not practice hand hygiene
before and after PIVC insertion. This is consistent
with the findings of a study conducted by Hossain et.
al. (10), who discovered that only 53% of the nurses
practiced hand hygiene and 42% were unconcerned
about the aseptic technique. Further, Coomarasamy et
al. highlighted that, only 42% of the nurses complied
with handwashing and aseptic technique before a
training workshop on PIVC insertion (12). However, in
the post-intervention of PIVC insertion, compliance with
handwashing increased by 89%. As widely known,
hand hygiene is vital to reduce the transmission of
nosocomial pathogens and prevents cross infections,
which should not neglected by nurses. Nurses who
lack information about infection prevention and proper
nursing care, find it difficult to follow evidence-based
recommendations for preventing intravenous catheter-
related infections (17). Even though documentation
is essential in nurses’ routine work, however, only 36
(46.8%) of the nurses documented PIVC insertion in the
nurses’ notes as reported in the study. This is supported
by Coomarasamy et al. as nurses in their study reported
low compliance with documentation of PIVC insertion
(12). The result also revealed that there was a negative
correlation between age and working experience

towards practice. The older and the longer working
experience of the nurses, the less likely they will practice
proper insertion of PIVC. Although nurses had high
knowledge of PIVC insertion, it is not translated into
their practices (10). However, the strength of correlation
was small between the two variables. To the best of our
knowledge, there is no study to support this findings.
Despite that, the hands on course needed for the nurses
to improve their practice and enhance competency on
PIVC insertion. The latest and varied teaching methods
on the PIVC insertion need to be planned to enable
them to gain theoretical and practical knowledge of
PIVC insertion. This is very crucial since nurses in this
study working in the area involving oncology and acute
patients. Therefore this procedure needs to be done
efficiently to avoid any complications. A study done by
Keleekai et al. shows that the knowledge, confidence
and skills of nurses on PIVC insertion had improved
through simulation-based blended learning program
incorporated online learning course and simulation
based training (18). The simulation training for practical
session is beneficial for nurses in order to improve patient
safety in PIVC insertion procedure (19). It revealed that
nurses who had six and ten years of working experience
choose better veins and performed good practice of
PIVC, in comparison to those with less experience (8).
Findings from the current study may indicate that nurses
need to practice according to the obtained knowledge
(8). Although all of the nurses practised proper PIVC
insertion, some steps, such as hand hygiene, may have
been overlooked. Nurses should have high knowledge
and practice skills to ensure better quality care and safe
practice for their patients.

The current study showed that there was a positive
correlation between knowledge and practice. The more
knowledge of the nurses on PIVC, the more they will
practice proper insertion of PIVC. The strength of the
correlation is medium. Coefficient of determination is
0.144 which indicates knowledge and practice shared
0.144% of the same variance. 0.144% of the variance
in knowledge can be explained by knowing practice
or vice versa. Even though we know that nurses with
good knowledge of PIVC tend to perform better because
they understand the consequences of the procedure, this
study differs from one by Hossain et al., in which nurses
had high levels of knowledge but their practises were
not appropriate for their knowledge levels (10). As stated
by Ajani and Moez, to keep up balance between theory
and skills, a nurse has to up-to-date the current practice
and knowledge in their specific field (20). Thus, the
nursing management should emphasized their nurses
not only providing them with information in continuous
education but also training involving nursing practice is
no less important.

The strength of this study was clear with the observation
method and proper guidelines of the PIVC insertion
procedure in the data collection. Appropriate
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considerations in  minimising  any biases when
observing the nurses performed the PIVC insertion,
increase the strength of this study. The small sample of
participants from a single hospital in this study hindered
generalisation of the findings. However, the study’s
findings could serve as preliminary data for future
studies on PIVC insertion among nurses involving more
Malaysian hospitals.

CONCLUSION

The current study determined the knowledge and
practice of PIVC insertion among nurses. This study
found that nurses have low knowledge but all of them
practicing the PIVC insertion according to standard
of procedure. However, majority of nurses lacked of
knowledge in certain importantareas and omit to practice
certain proper steps on insertion of PIVC according
to the standards of procedure. The nurses should able
to attain good skills in the PIVC insertion and provide
the best care on PIVC insertion towards patients. The
nurses should perform PIVC insertion regularly through
continuous training programs. Although it is a minor
invasive procedure, but the detrimental consequences
to the health of and life-threatening are possible if done
incorrectly. Thus need immediate medical attention.
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