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Abstract

Background: Safe use of PVCs for a long time and without any problems is very important for
the continuity of the treatment.
Aim: This descriptive study examined experiences and observations nurses have regarding factors related to partial or complete dislodgement of the PVCs.
Methodology: This study was conducted with nurses working at a university hospital. The
study was completed with 297 nurses who met the inclusion criteria and agreed to participate,
between February 2019 and July 2019. The study data were collected using a questionnaire
prepared by the researchers.
Results: 87.5% of the nurses claimed experiencing PVC dislodgement. 66.9% of the nurses
claimed observing this incident five times or more during occupational life. 66.1% stated that
the patients dislodged PVCs. Nurses stated that PVC dislodgement mostly occurred among
elderly patients and in surgical services. 36.6% of the nurses stated that new PVCs were inserted
in patients after the PVC dislodgement. 69.6% of the nurses stated that there was no complication after the PVC dislodgement. 44.5% reported that bleeding complications developed after
the PVC dislodgement.
Conclusion: The partial or complete dislodgement of the PVCs is an important problem causing PVC failure. It is recommended to take necessary precautions according to clinics for patients at risk of dislodgement of the PVCs in particular and in order to prevent complications.
Keywords: Peripheral venous catheterization, dislodgement of catheter, nursing, venous catheter, nursing care

Introduction
Peripheral venous catheters (PVC) are widely
used invasive procedures in modern medical therapy (Keleekai et al., 2016; Mihala et al., 2018).

www.internationaljournalofcaringsciences.org

Approximately 70% of hospitalized patients require vascular access for their treatment (Mihala
et al., 2018; Atay, Şen & Cukurlu 2018; Nobre &
da Silva Martins, 2018). PVCs are commonly used
to treat patients, monitor their physical well-being,
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and prevent them from experiencing possible
complications (Kus & Buyukyilmaz, 2017; Gorski
et al., 2016; González López et al., 2014).
Treatment continuity requires that PVCs be used
in a safe manner and for a long period of time.
There are variations on the literature about how
long PVCs should be used after they are inserted.
Many hospital protocols state that replacement of
PVCs should occur between 72 to 96 hours, regardless of clinical indication. This time span has
been suggested to prevent possible complications
such as occlusion, infection, and/or phlebitis
(Alloubani, Awwad & Akhu-Zaheya, 2019). In
the Disease Control and Prevention Center Guide
(2017), it is stated that PVCs in adults can be used
safely for up to 72-96 hours as long as there is no
risk of infection and phlebitis (CDC, 2017). According to the Infusion Nurses Society (INS)
guidelines however, there is no need to change the
PVC for adult patients, after 72 hours. The INS
guidelines revealed that the catheter for adult patients should be changed when clinically indicated
only. According to INS, PVCs are removed upon
an unresolved complication, discontinuation of infusion therapy, or when deemed no longer necessary for the plan of care (Gorski et al., 2016).
Patients can be repeatedly exposed to unsuccessful
PVC insertions when nurses cannot find the appropriate vessel to insert the PVC. PVCs can cause
serious, life-threatening, and preventable complications. The endothelial layer becomes damaged
based on the inserters technical skills. Pain, extravasation, phlebitis, and even hematoma are
complications related to poor PVC insertion
(Mihala et al., 2018; Palese et al., 2016). There is
an increased risk of infection and patient safety
with repeated insertion attempts, thus leading patients to be exposed to unnecessary diagnostic and
treatment procedures, prolonging the length of
hospital stay, causing patients, their relatives, and
health personnel to experience stress and increasing the care costs (Palese et al., 2016; Sarani et al.,
2013; Mermel 2017). In addition, PVC placement
can cause patients to be constantly exposed to
painful stimuli and experience many behavioral
and physiological changes (Van Donk et al.,
2009).
Many factors result from the patient, healthcare
professionals, repeated interventions or long hospitalizations may cause problems with PVC insertion to patient. Therefore, if there is no complication associated with the inserted PVC or there is
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no indication for removal of the catheter, the catheter should be maintained regularly and its longterm use should be ensured (O'Grady et al., 2011).
PVC area and every implementation performed
from PVC are regularly checked for infusion accuracy, expiration dates of the infusate, system integrity, dressing, and administration set (Gorski et
al., 2016). These practices protect the patient from
repeated attempts by ensuring the safe long-term
use of PVC ((Kus & Buyukyilmaz, 2017). In the
PVC, catheter-skin junction area and surrounding
area are evaluated by visual examination and palpation in terms of redness, tenderness, swelling,
and drainage. In addition, site care, both skin antisepsis and dressing changes, are implemented at
established intervals and immediately if the dressing integrity loosened, becomes damp, visibly
soiled, and if moisture or blood are present under
the dressing (Gorski et al., 2016). However, no
matter how careful nurses are, inserted PVCs can
become dislodged. This situation leads to delays
in treatment and care of patients with possibly repeated procedure. Repeated procedures may cause
patients to experience pain (Palese et al., 2016; Sarani et al., 2013; Mermel 2017). Many studies have
been conducted on complication-related PVC failure (Wallis et al., 2014; Helm et al., 2015; Marsh
et al.,2018; Murayama et al., 2018; Blanco-Mavillard et al., 2019). Although the study findings
showed that various complications cause catheter
failure, it points to PVC dislodgement as being the
main problem because the catheters cause infiltration, infection, extravasation, and phlebitis (Gorski et al., 2016). There are no studies examining
the experiences of nurses regarding partial or complete dislodgement and complications to cause
PVC removal. All studies assessing PVC failurerelated problems have been conducted on patients.
However, nurses are mainly responsible for conducting the PVC procedure in clinics, as well as
monitoring and providing the necessary care related to the PVC (Altuntas, Yildiz & Unal, 2004).
Therefore, nurses' observations about PVC are important. For this reason, this study aimed to find
out experiences and observations of nurses regarding PVC dislodgement by asking the following
questions:
•
Have nurses experienced and observed
partial or complete PVC dislodgement in any of
the clinics where they are currently working/had
previously worked at?
•
Which patient groups under the nurses
care have experienced PVC dislodgement?
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•
What are the interventions and complications regarding dislodgement of the PVCs?
Methodology
Study design and participants:This descriptive
study examined experiences and observations of
nurses regarding factors related to partial or complete PVC dislodgement. The study was conducted with nurses on duty at the internal medicine, surgical, intensive care, emergency, operating room, oncology, obstetrics, gynecology, dermatology, ophthalmology, pediatrics clinics, infectious diseases, and hemodialysis unit as well as
outpatient clinics of a university hospital. The
study took place between February 2019 and July
2019 and involved 297 nurses who met the inclusion criteria and agreed to participate.
The inclusion criteria for nurses were determined
as follows; working as a nurse for minimum 3
months, experience caring for patients with PVC
who received infusions, and voluntary participation in the study. Nurses who had no previous experience for providing care to patients with PVCs
were excluded from the study.
Properties of the Study Place: PVCs are used for
numerous procedures to diagnose, treat, and monitor patients at the hospital. PVCs are mostly inserted by nurses. There is not a vascular access
team in the hospital where the study was conducted. Therefore, if the nurse cannot find suitable
vascular access, PVC is inserted by the doctor in
specialty departments such as pediatrics and anesthesia. If peripheral vascular access could not be
provided despite all attempts, a central venous
catheter is inserted by the doctor according to the
clinical condition of the patient.
The purpose of fixing and dressing the PVC is to
limit movement, reduce transmission of external
skin bacteria into the insertion site, and reduce the
occurrence of accidental dislodgement (Gorski et
al., 2016). Generally a transparent cover film
dressing, adherent strips, and a non-sterile tape are
used as PVC dressing and securement practice
(Marsh et al., 2015).
Data Collection and Measuring Tools
The form consists of a total of 24 questions distributed across three sections: the first section asks
nurses their demographic characteristics, the second asks their work status, and the third asks about
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partial or complete PVC dislodgement. The researchers prepared the tool based on studies about
PVC failure in patients ((Kus & Buyukyilmaz,
2017; Phillips & Gorski, 2014; Ahlqvist et al.,
2010; Cicolini et al., 2014a). A pilot study was
carried out on 10 nurses to test clarity, applicability relevance of the tools and to define the needed
time for collecting data. After the pilot study, 10
questionnaires were examined one by one by the
researchers. As a result of this, it was determined
that the questions in the questionnaire form measure the research questions and the questions are
understandable.
Data Analysis: The data of the study were analyzed on IBM SPSS Statistics 22.0 (IBM Corp,
Armonk, NY). Descriptive statistics included
number (n), percentage (%), and mean ± standard
deviation (Mean ± SD).
Ethical Considerations: Approval from the University’s Clinical Trials Ethics Committee
(2018/211) and written permission from the university hospital were obtained. In addition, all participants were informed about the study and their
written consents were obtained.
Results
The average age of the nurses was 33.0 ± 6.81.
91.2% of them were female and 86.5% had a bachelor’s degree (Table 1). 91.9% of the nurses
worked as clinic nurses, 27.3% had a professional
experience of 6-10 years, 62.0% worked 48 hours
a week, and 58.2% worked both day and night
shifts (Table 2).
Table 3 shows the characteristics related to partial
or complete PVC dislodgement. Accordingly,
87.5% of the nurses experienced PVC dislodgement. 66.9% recalled observing such incidents at
least 5 or more times during occupational life.
66.1% stated that the patients dislodged their own
PVCs. The nurses said that the PVC dislodgement
was mostly seen in the elderly patients and in the
surgical services. 27.1% stated the patients accidentally dislodged the PVCs. 36.6% of the nurses
stated that new PVCs were inserted in patients after the PVC dislodgement. 69.6% stated there
were no complications after the PVC dislodgement. 44.5% said that bleeding complication developed after the PVC dislodgement.
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Table 1. Demographic characteristics of the participants
Characteristics
Age (Mean±SD)

33.0±6.81
n(%)

Gender
Female
Male

271(91.2)
26(8.8)

Education
High school

6(2.0)

Associate degree

11(3.7)

Bachelor’s degree

257(86.5)

Master’s degree

23(7.7)

Table 2. Working status-related characteristics of the participants
Characteristics

n(%)

Working status
Clinic nurse

273 (91.9)

Intensive care nurse

14 (4.7)

Polyclinic or outpatient unit nurse

10 (3.4)

Professional experience
1 year and less

18 (6.1)

1-5 years

68 (22.9)

6-10 years

81 (27.3)

11-15 years

76 (25.6)

16-20 years

17 (5.7)

21 years and more

37 (12.5)

Average weekly working hours
40 hours

88 (29.6)

48 hours

184 (62.0)

56 hours

25 (8.4)
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Shifts
Day

85 (28.6)

Night

39 (13.1)

Day and night

173 (58.2)

Table 3. Characteristics related to partial or complete PVC dislodgement
Characteristics

n(%)

Nurses' experiences about the PVC dislodgement
Yes

260 (87.5)

No

37 (12.5)

The number of nurses' experiences
1 time

23 (8.8)

2 times

27 (10.4)

3 times

20 (7.7)

4 times

16 (6.2)

5 and more

174 (66.9)

Who dislodged the PVCs*
Patient

242 (66.1)

The patient relatives

98 (26.8)

Other**

26 (7.1)

In which services the dislodgement of the PVCs was observed*
Internal medicine service

84 (26.0)

Surgical service

98 (30.3)

Intensive care service

65 (20.1)

Operating room

2 (0.7)

Emergency

13 (4.0)

Pediatrics

25 (7.8)

Oncology-KIT

17 (5.2)

Other***

19 (5.9)

In which age group, patients dislodged PVCs *
Newborn

78 (13.2)

Child

98 (16.7)

Adolescent

91 (15.4)
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Adult

143 (24.2)

Elderly

180 (30.5)

The reason for the dislodgement of the PVCs*
Patients were aggressive/angry

167 (22.4)

Patients wanted to draw attention / wanted to listen to themselves in this way

47 (6.3)

Patients thought that they received inadequate care

20 (2.3)

Patients dislodged the catheter accidentally

202 (27.1)

Patients were from pediatric group

103 (13.9)

Patients suffered from delirium

119 (16.0)

Patients had catheter-related pain

68 (9.1)

Complications developed in the catheter site and discomforted patient

39 (5.2)

How was the intervention to dislodge the PVCs*
Patient was restricted physically

84 (13.3)

Patient was sedated

36 (5.8)

New catheter was inserted into the patient

231 (36.6)

For new PVC, an appropriate vein was not found in patient and asked for help

45 (7.1)

New catheter could not be inserted into the patient

50 (8.0)

The patient was informed

184 (29.2)

Did the dislodgement of the PVCs cause complications
Yes

79 (30.4)

No

181 (69.6)

Type of complication*
Bleeding

48 (44.5)

Infiltration

18 (16.7)

Extravasation

13 (12.0)

Hematoma-ecchymosis

7 (6.4)

Phlebitis-infection

11 (10.2)

Pain

11 (10.2)

PVC: peripheral venous catheter * More than one answer is given. ** Student, visitor, the catheter trip on
clothes, bed sheets *** Ophthalmology service, obstetrics, infectious diseases, hemodialysis unit

Discussion
Intravascular catheterization is a commonly used
procedure in hospitals (Avsar et al., 2013). PVC is
the most widely used one among these procedures
(Tunger & Tireli, 2013). The amount of patients
requiring PVC has doubled over the last 20 years
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(Sarani et al., 2013). The vast majority of hospitalized patients need at least one PVC (Alexandrou et al., 2015; Ray Barruel et al., 2014); approximately 50% of patients with PVCs develop
complications. Many PVCs are removed before
the completion of patient treatment because of
complications (Wallis et al., 2014; Helm et al.,
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2015). These complications include local infection, bloodstream infection, phlebitis, infiltration,
extravasation, occlusion, and dislodgement of
catheter (Gorski et al., 2016).
PVCs have a long use period. Even functional
catheters can be used for longer than 72 and 96
hours (Gorski et al., 2016; González López et al.,
2014; Helm et al., 2015). However, they need to
be removed before the expected time due to phlebitis, occlusion, infiltration, displacement, and infection (Helm et al., 2015; Marsh et al., 2018).
Murayama et al (2018) reported that 29.9% of
PVCs failed, Marsh et al (2018) stated that the rate
of failed PVCs was 32%, Blanco-Mavillard et al
(2019) reported that 42% of PVCs failed and Rickard et al (2018) stated that the rate of failed PVCs
was 41%. In the study by Marsh et al (2018) it
was stated that catheter failures developed due to
phlebitis (17%), occlusion/infiltration (14%), and
dislodgement (10%). Rickard et al (2018) stated
that catheter failure occurred due to phlebitis
(25%), occlusion (20%), and dislodgement (9%).
The present study revealed that 87.5% of the
nurses experienced partial or complete dislodgement of the PVCs. 66.9% of the nurses observed
this event 5 or more times. The findings of this
study suggested that PVC dislodgement is one of
the problems leading to catheter failure.
Other studies have reported that phlebitis, followed by infiltration, occlusion, dislodgement,
and infection are the leading causes of catheter
failure (Wallis et al., 2014; Helm et al., 2015;
Marsh et al., 2018; Murayama et al., 2018;
Blanco-Mavillard et al., 2019). The endothelial
layer can become damaged due to the PVC insertion. Complications such as pain, extravasation,
phlebitis, and hematoma may develop during and
after the insertion (Mihala et al., 2018; Atay, Şen
& Cukurlu, 2018; Nobre & da Silva Martins,
2018; (Kus & Buyukyilmaz, 2017; Gorski et al.,
2016; González López et al., 2014). Repeated insertion of PVC into the same vein increases the
risk of phlebitis because that vein is exposed to repeated trauma (Nyika, Mukona & Zvinavashe,
2018). In the present study, the nurses stated that
dislodgement of the catheter caused bleeding
(44.5%), infiltration (16.7%), extravasation
(12.0%), phlebitis, infection, and pain (10.2%).
This result supports the idea that catheter dislodgement causes many complications. 66.1% of
the nurses stated that patients were the reason for
catheter dislodgement. While the majority of the
patients did this without realizing this, it was
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stated that especially aggressive patients did it deliberately with anger.
The nurses stated they witnessed catheter dislodgement across all age groups, but mostly
among the elderly. The results of several studies
in the literature indicate that catheter failure and
related complications increase with advanced age
(Sarani Ali Abadi et al., 2013; Carr et al., 2018;
Abolfotouh et al., 2014). Moreover, diseases like
diabetes and hypertension also change the vascular wall structure with advanced age and thus increase the risk of the PVC complications (Phillips
& Gorski, 2014).
Blanco-Mavillard et al (2019), report that the PVC
failure largely develops during surgical services.
In the present study, the nurses also stated that
catheter failure mostly developed in surgical services. This may be due to a great number of intravenous fluid therapies administered to surgery patients within a short period of time (Wallis et al.,
2014; Zhang et al., 216). Patients hospitalized in
the internal medicine ward constitute the other
group with catheter failure. Considering that patients are elderly and have chronic diseases, it can
be asserted that prolonged hospital stay, anxiety,
dementia, confusion, and even impaired consciousness can all lead to catheter failure (Sarani
Ali Abadi et al., 2013).
The first step in the PVC is to ensure no complications (O'Grady et al., 2011) since a negative situation resulting in catheter failure causes re-insertion of the catheter. Many practices changes can
be made to prevent this negative situation. According to INS, it is emphasized that the size, diameter, and the material of the catheter are effective in reducing catheter-related complications. In
addition, it is stated in the literature that the duration of catheter use, the type of fluid / drug administered, and the osmolarity of the fluid also affect
the development of complications (Gorski et al.,
2016). The size of PVC applied to individuals is
selected according to the prescribed therapy; anticipated duration of therapy; vascular characteristics; activity status; and patient’s age, diagnosis,
and history of infusion therapy (Kuş &
Büyükyılmaz, 2016; Gorski et al., 2016). The INS
recommends selecting the smallest-gauge (20- to
24-gauge PVC for most infusion therapies) PVC
that will accommodate the prescribed therapy and
patient need (Gorski et al., 2016). Because, PVCs
larger than 20 gauge are more likely to cause phlebitis (Gorski et al., 2016; Hagle & Mikell, 2014;
Alexander et al., 2014). Fluids with an osmolarity
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higher than 500 mOsm/L should be administered
centrally. Before inserting PVC, the vein site
should be well determined. Catheters should not
be placed in redness, tenderness, swelling, and difficult-palpable vascular site (Kus & Buyukyilmaz,
2017; Gorski et al., 2016). The most appropriate
anatomical area for PVC placement should be
used to increase patient participation in self-care
and reduce side effects such as catheter dislocation/occlusion and other complications. The use of
the upper extremities for PVC insertion is recommended by current guidelines, yet with no specification of preferred anatomical site (Gorski et al.,
2016). In some studies reported that the use of antecubital fossa and forearm veins in catheterization minimizes the risk of phlebitis development
(Marsh et al., 2015; Comparcini et al., 2017). In
addition, there are studies reporting that the use of
dorsal and wrist veins compared to the forearm
significantly increases the risk of phlebitis (Wallis
et al., 2014; Marsh et al., 2015; Comparcini et al.,
2017; Jamal et al., 2019). On the other hand, there
is study reporting that anatomical regions such as
forearm, wrist, and dorsum of the hand do not affect the rate of phlebitis development in upper extremity catheterization (Salgueiro-Oliveira, Parreira & Veiga, 2012). The lower extremity veins
should not be used unless necessary due to risk of
tissue damage, thrombophlebitis, and ulceration.
The ventral surface of the wrist should be avoided
due to pain and possible nerve damage during insertion. In individuals receiving hemodialysis
treatment, the extremity with arterio-venous fistula should never be used for PVC application
(Gorski et al., 2016). It is recommended to use
vascular imaging technologies for short peripheral
catheter placement in patients with difficult venous access and/or after failed venipuncture attempts (Gorski et al., 2016; Stolz et al., 2015).
When PVC failure occurs, intravenous treatment
process gets disrupted, patients repeatedly get exposed to painful interventions, and both risk of
complications and the cost of treatment increase
(Wallis et al., 2014; Zhang et al., 2016). When
PVC failure develops, professionals mostly look
for a new vascular access, repeat the procedure,
and inform the patients. Indeed, the findings of the
present study support this. However, the process
is not always limited to this. In the literature, it is
stated that physical restraint is used in some health
institutions in order to calm patients down, keep
their movements under control, and prevent them
from removing and damaging their own PVC,
tube, drain, and other medical device connections,
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and implementing the care and treatment interventions of patients (Eser & Hakverdioglu, 2006). It
is frequently used in patients whose care and treatment is difficult due to confusion, agitation, delirium, multiple drug use, mechanical ventilation
(Ozdemir, 2014). Although physical restraint is
perceived as a beneficial intervention for the patients, it should be evaluated in terms of its harms
and benefits. Physical damage that can occur due
to the use of physical restraints includes decreased
physical functions, pressure ulcers, contractures,
orthostatic hypotension, urinary and fecal incontinence, an increased risk of nosocomial infection,
edema in lower extremities, strangulation, cardiac
arrest, and/or death from asphyxia (Cotter, 2005;
Martin & Marthisen, 2005).
Regularly monitoring and protecting PVC to
maintain and manage intravenous therapy is of
great importance. Therefore, nurses must observe
PVCs and keep records (O'Grady et al., 2011).
Although it varies according to the health institution policy, PVC should be evaluated at least
every 4 hours. In critically ill, sedated, or cognitive deficits patients, it should be evaluated every
1 to 2 hours. Hourly for neonatal/pediatric patients, and more often for patients receiving infusions of vesicant medications evaluation should be
performed (Gorski et al., 2016). Also, the reason
why PVCs fail to reduce the incidence of catheter
failure and to avoid preventable side effects needs
to be better understood (Marsh et al., 2018). It is
very important that nurses comply with the principles of preventing PVC-related complications to
improve patient care, reducing health-care costs,
supporting clinical recovery, and reducing complications (Cicolini et al., 2014b). These principles
include all PVC-related processes such as selecting the appropriate catheter, determining the correct anatomical area for practice, ensuring effective skin antisepsis, correct insertion and fixation
of the catheter, and evaluation of the catheter and
catheter environment (Kus & Buyukyilmaz, 2017;
Gorski et al., 2016).
Conclusion: According to the findings of this
study, PVCs appear to be dislodged mainly in surgical patients, among elderly patients, and accidentally. The PVC dislodged caused complications such as bleeding, phlebitis, infiltration, extravasation, hematoma, and ecchymosis. It has
also caused some patients to experience pain. It is
recommended to take necessary precautions especially for the patients at risk of PVC dislodgement
of the PVCs and based on clinics to prevent com-
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plications. The results of this study would be beneficial to conduct new interventional studies in order to prevent dislodgement of the PVCs. In addition, further prospective studies on dislodgement
of the PVCs are recommended.
Limitations: One of the limitations of this study
it was conducted with nurses on duty in a single
hospital and it was not carried out as a prospective
follow-up study. Furthermore, nurses were not
asked questions about the total amount of infusion
given to patients, the catheters size, acuity, and
number of lines. These constitute the limitations
of the study. It is our recommendation for future
studies to eliminate these limitations.
References
Abolfotouh, M.A., Salam, M., Bani-Mustafa, A.,
White, D., & Balkhy, H.H. (2014). Prospective
study of incidence and predictors of peripheral intravenous catheter-induced complications. Ther
Clin Risk Manag, 10, 993-1001.
Ahlqvist, M., Berglund, B., Nurdstrom, G., Klang B.,
Wirén, M., & Johansson, E. (2010). A new reliable
tool (PVC assess) for assessment of peripheral venous catheters. J Eval Clin Pract, 16(6), 1108-1115.
Alexander, M., Gorski, L., Corrigan, A., Bullock, M.,
Dickenson, A., & Earhart, A. (2014). Technical and
clinical application. In: Alexander, M., Corrigan,
M., Gorski, L., & Phillips, L. (Eds.), Core Curriculum for Infusion Nursing. 4th ed. Philadelphia, PA:
Wolters Kluwer/ Lippincott Williams & Wilkins;
p.1-85.
Alexandrou, E., Ray-Barruel, G., Carr, P.J., Frost, S.,
Inwood, S., Higgins, H., Lin, F., Alberto, L., Mermel, L., & Rickard, C.M. (2015). International
prevalence of the use of peripheral intravenous
catheters. J Hosp Med, 10(8), 530-533.
Alloubani, A., Awwad, M., & Akhu-Zaheya, L. (2019).
Optimal timing for peripheral intravenous cannula
replacement. The Open Infectious Diseases Journal,
11, 1-6.
Altuntas, F., Yildiz, O., & Unal, A. (2004). Intravenous
catheter infections in patient with hematological
malignancy. Erciyes Medical Journal, 26(1), 25-32.
(In Turkish)
Atay, S., Sen, S., & Cukurlu, D. (2018). Phlebitis-related peripheral venous catheterization and the associated risk factors. Niger J Clin Pract, 21(7), 827831.
Avsar, G., Ozlu, Z.K., Gumus, K., Ozer, N., & Aytekin,
A. (2013). Determination of the situation of nurses
related to the application of peripheric venous catheter. Gumushane Univ Journal of Health Sciences,
2(4), 499-507.
Blanco-Mavillard, I., Rodríguez-Calero, M.A., de
Pedro-Gómez, J., Parra-García, G., Fernández-Fernández, I., & Castro-Sánchez, E. (2019). Incidence

www.internationaljournalofcaringsciences.org

May-August 2022 Volume 15 | Issue 2| Page 1361

of peripheral intravenous catheter failure among inpatients: Variability between microbiological data
and clinical signs and symptoms. Antimicrob Resist
Infect Control, 8(124), 1-11.
Carr, P.J., Rippey, J.C.R., Cooke, M.L., Higgins, N.S.,
Trevenen, M., Foale, A., & Rickard, C.M. (2018).
From insertion to removal: A multicenter survival
analysis of an admitted cohort with peripheral intravenous catheters inserted in the emergency department. Infect Control Hosp Epidemiol, 39(10),
1216-1221.
CDC Guidelines for the prevention of intravascular
catheter related infections, 2011, Last update: October
2017,
https://www.cdc.gov/infectioncontrol/pdf/guidelines/bsi-guidelines-H.pdf (accessed
19 April 2021).
Cicolini, G., Manzoli, L., Simonetti, V., Flacco, M.E.,
Comparcini, D., Capasso, L., Baldassarre, A.D., &
Elfarouki, G.E. (2014a). Phlebitis risk varies by peripheral venous catheter site and increases after 96
hours: A large multi-centre prospective study. J
Adv Nurs, 70(11), 2539-2549.
Cicolini, G., Simonett, V., Comparcini, D., Labeau, S.,
Blot, S., Pelusi, G., & Giovanni, P.D. (2014b).
Nurses' knowledge of evidence based guidelines on
the prevention of peripheral venous catheter-related
infections: A multicentre survey. J Clin Nurs,
23(17-18), 2578-2588.
Comparcini, D., Simonetti, V., Blot, S., Tomietto, M.,
& Cicolini, G. (2017). Relationship between peripheral insertion site and catheter-related phlebitis
in adult hospitalized patients: A systematic review.
Prof Inferm, 70(1), 51-60.
Eser, I., & Hakverdioglu, G. (2006). Deciding on using
a physical restraint. Journal of Cumhuriyet University School of Nursing, 10(1), 37-42.
González López, J.L., Arribi Vilela, A., Fernández del
Palacio, E., Corral, J.O., Martí, C.B., & Portal, P.H.
(2014). Indwell times, complications and costs of
open vs closed safety peripheral intravenous catheters: A randomized study. J Hosp Infect, 86(2), 117126.
Gorski, L., Hadaway, L., Hagle, M.E., McGoldrick,
M., Orr, M., & Doellman, D. (2016). Infusion therapy standards of practice. J Infus Nurs, 39(1S), 1159.
Hagle, M.E., & Mikell, M. (2014). Peripheral venous
access. In: Weinstein SM, Hagle ME (Eds.),
Plumer’s Principles and Practice of Infusion Therapy. 9th ed. Philadelphia, PA: Wolters Kluwer/Lippincott Williams & Wilkins; p.303-334.
Helm, R.E., Klausner, J.D., Klemperer, J.D., Flint,
L.M., Huang, E. (2015). Accepted but unacceptable: Peripheral IV catheter failure. J Infus Nurs,
38(3), 189-203.
Jamal, Z., Umair, M., Zubair, R., Zafar, N., Rauf,
F., & Affif, M. (2019). Peripheral intravenous catheter related thrombophlebitis incidence and risk factors a cross sectional study. Journal of Rawalpindi
Medical College, 23(S-1), 22-27.

International Journal of Caring Sciences

Keleekai, N.L., Schuster, C.A., Murray, C.L., King,
M.A., Stahl, B.R., Labrozzi, L.J., Gallucci, S., LeClair, M.W., & Glover, K.R. (2016). Improving
nurses' peripheral intravenous catheter insertion
knowledge, confidence, and skills using a simulation-based blended learning program: A randomized trial. Simul Healthc, 11(6), 376-384.
Kus & Buyukyilmaz, F. (2017). Current Evidence for
Prevention of The Complications Related to Peripheral Intravenous Catheterization: Systematic Review. Flor Night Jour Nurs, 25(3), 209-217.
Marsh, N., Webster, J., Larson, E., Cooke, M., Mihala,
G., & Rickard, C.M. (2018). Observational study of
peripheral intravenous catheter outcomes in adult
hospitalized patients: A multivariable analysis of
peripheral intravenous catheter failure. J Hosp Med,
13(2), 83-89.
Marsh, N., Webster, J., Mihala, G., & Rickard, C.M.
(2015). Devices and dressings to secure peripheral
venous catheters to prevent complications.
Cochrane Database of Systematic Reviews, 6, 1-41.
CD011070.
Martin, B., & Marthisen, L. (2005). Use of physical restraints in adult critical care: A bicultural study. Am
J Crit Care, 14(2), 133-142.
Mermel, L.A. (2017). Short-term peripheral venous
catheter–related bloodstream infections: A systematic review. Clin Infect Dis, 65(10), 1757-1762.
Mihala, G., Ray-Barruel, G., Chopra, V., Webster, J.,
Wallis, M., Marsh, N., McGrail, M., & Rickard,
C.M. (2018). Phlebitis signs and symptoms with peripheral intravenous catheters: Incidence and correlation study. J Infus Nurs, 41(4), 260-263.
Murayama, R., Takahashi, T., Tanabe, H., Yabunaka,
K., Oe, M., Komiyama, C., & Sanada, H. (2018).
Exploring the causes of peripheral intravenous catheter failure based on shape of catheters removed
from various insertion sites. Drug Discov Ther,
12(3), 170-177.
Nobre, A.S.P., & da Silva Martins, M.D. (2018). Prevalence of peripheral intravenous catheter-related
phlebitis: Associated factors. Revista de Enfermagem Referência, 4, 127-138.
Nyika, M.L., Mukona, D., & Zvinavashe, M. (2018).
Factors contributing to phlebitis among adult patients admitted in the medical-surgical units of a
central hospital in harare, Zimbabwe. J Infus Nurs,
41(2), 96-102.
O'Grady, N.P., Alexander, M., Burns, L.A., Dellinger,
E.P., Garland, J., Heard, S.O., Lipsett, P.A., Masur,
H., Mermel, L.O., Pearson, M.L., Raad, I.I., Randolph, A., Rupp, M.E., Saint, S., & the Healthcare
Infection Control Practices Advisory Committee
(HICPAC). (2011). Guidelines for the prevention of
intravascular catheter-related infections. Clin Infect
Dis, 52(9), 162-193.
Ozdemir, L. (2014). The management of delirium in intensive care patients and the responsibilities of
nurses. Jour of Hacettepe Univ Facul of Nur, 3(1),
90-98. (In Turkish)

www.internationaljournalofcaringsciences.org

May-August 2022 Volume 15 | Issue 2| Page 1362

Palese, A., Ambrosi, E., Fabris, F., Guarnier, A.,
Barelli, P., Zambiasi, P., Allegrini, E., Bazoli, L.,
Casson, P., Marin, M., Padovan, M., Picogna, M.,
Taddia, P., Salmaso, D., Chiari, P., Marognolli, O.,
Canzan, F., Saiani, L., & ESAMED Group. (2016).
Nursing care as a predictor of phlebitis related to
insertion of a peripheral venous cannula in emergency departments: Findings from a prospective
study. J Hospl Infect, 92(3), 280-286.
Phillips, D.L., & Gorski, L. (2014). Manual of I.V.
Therapeutics, evidence-based practice for infusion
therapy. 6th ed. Philadelphia: F.A. Davis Company;
p. 545-61.
Ray Barruel, G., Polit, D.F., Murfield, J.E., Rickard,
C.M. (2014). Infusion phlebitis assessment
measures: A systematic review. J Eval Clin Pract,
20(2), 191-202.
Rickard, C.M., Marsh, N., Webster, J, Runnegar, N.,
Larsen, E., McGrail, M.R., Fullerton, F., Bettington, E., Whitty, J.A., Choudhury, M.A., Tuffaha,
H., Corley, A., McMillan, D.J., Fraser, J.F., Marshall, A.P., & Playford, E.G. (2018). Dressings and
securements for the prevention of peripheral intravenous catheter failure in adults (SAVE): A pragmatic, randomised controlled, superiority trial. Lancet, 392(10145), 419-430.
Salgueiro-Oliveira, A., Parreira, P., & Veiga, P.M.
(2012). Incidence of phlebitis in patients with peripheral intravenous catheters: The influence of
some risk factors. Australian Journal of Advanced
Nursing, 30(2), 32-39.
Sarani Ali Abadi, P., Etemadi, Su., & Abed Saeedi, Zh.
(2013). Investigating role of mechanical and chemical factors in the creation of peripheral vein in
flammarion in hospitalization patients in hospital in
Zahedan, Iran. Life Scien Jour, 10(1), 379-383.
Stolz, L.A., Stolz, U., Howe, C., Farrell, I.J., & Adhikari, S. (2015). Ultrasound-guided peripheral venous access: A metaanalysis and systematic review.
Journal Vascular Access, 16(4), 321-326.
Tunger, O., & Tireli, M. (2013). Intravenous catheter
infections: Problems and solutions. Ankem Journal,
27(2), 96-105.
Van Donk, P., Rickard, C.M., McGrail, M.R., & Doolan, G. (2009). Routine replacement versus clinical
monitoring of peripheral intravenous catheters in a
regional hospital in the home program: A randomized controlled trial. Infect Control Hosp Epidemiol, 30(9), 915-917.
Wallis, M.C., McGrail, M., Webster, J., Marsh, N.,
Gowardman, J., Playford, E.G., & Rickard, C.M.
(2014). Risk factors for peripheral intravenous catheter failure: A multivariate analysis of data from a
randomized controlled trial. Infect Control Hosp
Epidemiol, 35(1), 63-68.
Zhang, L., Cao, S., Marsh, N., Ray-Barruel, G., Flynn,
J., Larsen, E., & Rickard, C.M. (2016). Infection
risks associated with peripheral vascular catheters.
J Infect Prev, 17(5), 207-213.

