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Abstract

Background: Peripheral catheter application, which is one ef thost important causes of hospital infections
caused by invasive procedures, is one of the npgiea applications in our country.

Aim: The study was planned to determine the efficacgtnfctured education on the behavior of nurses in
nurses working in intensive care units.

Method: The universe of the research was formed by nursekimg in the intensive care units of an
educational research hospital. In the study, timepsa was not selected and was carried out withtal td 58
nurses, 30 in the study and 28 in the control grdugvas used personal iformation formand A 30-¢joes
guestionnaire which included the peripheral cathpteciples in the National Vascular Access Guaid-8.
The case group received a 60-minute training, loutransaction was performed in the control grodpdays
after the end of the training, the evaluations waeeformed simultaneously and the data were andlyge
SPSS 20.0 program using descriptive analysis amgotlare tests. Ethical permission was obtained fro
hospital’s ethics board and administration.

Results: After the catheter detection, the date of insertitbe time and the name-surname of the wearer were
applied to the whole case group while the halfhef experiment group performed this procedure (0.0
Almost all of the nurses in the case group did diietion of the drugs just before the applicatiamdaonly
57.1% of the control group performed this proceduse before the application (p<0.01).

Conclusion: It has been observed that the education giverructsired education for peripheral venous catheter
application is highly effective on nurses, but ttiase trainings should be repeated at regulanvaitein order

to provide full change in behavior at all stages.
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Introduction workload of health personnel and economic
losses (Denat ands& 2006). It is reported that

. . . . more than 300 million PIVCs are purchased in
most commonly used invasive devices in ththe US per year, but only 150 million of the

United States, reported by approximately 15
million PIVCs pe? year. %n %ppain 500}; of_purchased PIVCs have been successfully

hospitalized patients have an intravenous cathe‘l[rr?glﬁgliegf (,:A;tn(:r I:gzggéosna%f dPI?{/i(éul‘;”mcCroe;sseisn
and 90% of these catheters are PIVC. In studi P g Y

where PIVCs and intravenous therapy providg:e ;glfg)atll?rilssst;q[g datf:gt aerr(ierrr]](()a\rlgll i(nfg\?glojt
benefits to the patient, complications may occt__ ' perip

. catheters are the most commonly used invasive
E';ggg)n (23%8),(23&?) et Ia[ll"s(zczgg)l’ll)j)onk.l.iteilt'a’applications in the health system with 20 million

S , applications each year inour country
complications lead to prolonged hospital stay .
innecessary dignostcprocedures and veaimd 0" VLG COHEnUB L0 b, L
stress of patients and their relatives, increas. P J Dy
invasive procedures cause more serious

Peripheral intravenous catheters (PIVC) are tf
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complications in intensive care units and eveincreases the quality and reduces the cost. The
increase the mortality and morbidity rates oresults of PIVC are followed under the name of
patients in ICU due to infection (Akbayrak ancquality indicators of nursing care and
Bagcivan 2010). Infectionsassociated with development studies are carried out (INS,
peripheral intravenous catheters are usual(2011)).

caused by catheter insertion anql j.unCtiO:I"he proposal for the PIVC a model in Turkey is
(Hakyemez et al., 2012). These _comphcatlons 4n the care and monitoring of Turkish Critigal
observed when the nurse's skill and placeme

technique, vessel quality, irritant dru squtioncCare Nurses = Association in 2018, six
que, quatity, rrit irug “associationghat came together and formed the
type or size, prolonged waiting time of PIVC

and inadequate stabilization are not appropria;l\latlonall Vascular Access_ s a 2018 book
(Gazda et al., (2010), Alexander et al (2010)(Www.tybh(_j.org.tr/con'tent/klIavu;-2018.pdf). In
In addition .’catheter,-related infectioﬁ’s caushay studies in the literature, .It was stated that
morbidity p;rolongation on admission and al_nurses lack knowledge and skills in PIVC. This
additionai cost of EUR 3700 per day' 20% OIS related to t_he fact that nurses do not have
reported PIVK related bacteria are éssociateStandard practice knowledge of PIVC (O'Grady
with the most important complication, phlebitis etal, 2011, Aydin and Arslan 2.018)' Vascular
20% of reported PIVC related be{cteria ar;Access Management and Preventlon of C:_;ltheter-
associated with the most important ComlolicatiorRelated Blood Clrculatlon_lnfectlons are issues
that should be carried out with a

gfr][fr?'tss'sog::ggtevmﬁIﬁgend thC%TF\)/I:;;[BQf s'iar\ multidisciplinary and holistic approach. In this
9 -regard, it will be possible to reach quality health

Routine change of PIVCs is a vague @Ncare standards in  our country with the

controversial issue, but when the latest gu'de“n‘widespread use of National Vascular Access

are reviewed, PIVCs are used indefinitely WlﬂGuidelines and evaluation of PIVC practices in

follow-up unless L there are signs anorder to create a holistic model for nurses to
symptoms of complications and infections (INS

. work in collaboration with their colleagues and
(220011812)’df www.tybhd.org.tricontent/kilavuz- other occupational members and to establish

holistic model for PIVC installation, follow-up
International studies and standards show that tand care
delivery of intravenous (IV) treatment in(www.hider.org.tr/global/Dernek...HID_Damar%
accordance with standards is a quality indicat@OErisimi%20Rehberi_2019.pdf). Especially in
of health care intensive care units where invasive procedures
(www.tybhd.org.tr/content/kilavuz-2018.pdf).  are very high, these follow-up and applications
The Joanna Briggs Institute (JBI) and the Centeare of great importance as the complication rates
for Disease Control and Prevention (CDCare higher (www.tybhd.org.tr/content/kilavuz-
recommend that health professionals nee2018.pdf).

ongoing training and evaluation of PIVC
insertion and management, and preferably th
trained personnel for peripheral intravenou
catheter insertion and management are requir
(O'Grady et al., 2011). The Intravenous Nurse
Society (INS), an important professiona
organization for infusion therapy in the Unitec
States, advocates the need for a specializ
nursing field as 'Infusion Nursing'. Considering
that on average 80% of the hospitalize:
individuals require IV fluid treatment and this
rate is higher in intensive care units, PIVC
recommends care packages for PIVC care al
follow-up and frequent in-service training
wherever there is infusion therapy. It is state
that these developed care models are benefic
for the patient and institution, their presenc
reduces the complications related to infusion:

While the rate of nasocomial infection is 5-10%
throughout the hospital, this rate may increase to
20-25% in intensive care units. Nurses working
in intensive care units should be effective in
preventing infections that have negative effects
on the treatment and care of patients (Akbayrak
and Bagcivan 2010). Nurses have responsibilities
such as determining the area to be intervened
during peripheral intravenous administration,
selecting the catheter number to be used,
knowing the correct technique regarding
peripheral intravenous intervention, maintaining
the application by performing the necessary
controls, maintaining intravenous catheter care
and following the complications. When the
knowledge level of nurses about PIVC
interventions was examined, it was found that the
nurses were in the middle level (Aydin and
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Arslan 2018). It is very important to developMeasures: The data were collected by the
nursing competence and technical skills foaresearcher using a personal information form and
PIVC application, which is one of the mosia 30-question questionnaire developed by expert
frequent interventions in hospitalized patientsopinion in line with the National Vascular
These skills will be standardized only througlAccess Guide-2018. In the three-part form, there
the implementation of care packages anare a total of 30 questions, including hand
frequent trainings and behavioral changehygiene / glove use, skin antisepsis and
Research shows that training programs should medication via venous catheter, among the
given periodically in the form of theoreticalprinciples determined for peripheral venous
concepts and practical demonstrations for healcatheter insertion.

professionals, and that the knowledge and skil , o
to be developed should be assessed, the abi”tyﬁ[‘ocedures. The researcher gave a 60-minute

ensure the implementation of procedures, aLrtralnmg to the case group in the classroom and

efficient, effective, intervention skills should beexpected 15 days for the effectiveness of the
acquired (Avelar et al., 2010). training. The participants were not informed that

they had taken this training because they were
The aim of this study was to evaluate and gaincluded in the study and they were informed
the principles related to the safe insertiorthat it was in-service training. Case and control
removal and management of venous cathetersgroups were observed simultaneously by two
accordance with the national guiding principlenurses who were aware of the subject and
in the attempts of peripheral venous catheters evaluations were made simultaneously with both
nurses and to minimize the potentiagroups at any time without the knowledge of the
complications related to peripheral catheters iparticipants with the checklist formed in line

inpatients in intensive care units. with the National Vascular Access Guide-2018.
Methods After the data were collected, the same education

was applied to the nurses in the control group.
This study was carried out as a quas

experimental study in order to determine th',EvaIuatlon: Data were evaluated using SPSS

effectiveness of the training given to the nursezo'0 package program. Number and percentage

working in intensive care units on the applicati0|Were used as descriptive statistics, and Chi-
square test was used for comparisons. For

of peripheral venous catheters to nurses and statistical sianificance b <0.05 was accented
provide nurses to apply this application ir 9 p <. pted.

accordance with the guidelines. The tardEthics: The study was carried out in accordance
population of the study consisting of case anwith the Helsinki Human Rights Declaration, and
control groups; consists of 83 nurses working ithe written permission of the hospital's central
adult intensive care units in the education ardirectorate, numbered 79056779-600, was
research hospital in the province where the stuwobtained on 16/04/2019 for the implementation
was conducted. In the research, no samgpof the study. In addition, the permission of the
selection was made and it was aimed to reach trelevant university's scientific research ethics
whole universe. However, those who were ocommittee was obtained with the permission
leave at the time of the study, those with lesnumbered 09/24 and protocol numbered
than 1 year experience and nurses working 2019/214 on 13/05/2019.

night shift were not included in the study. 3

nurses were included in the case group and %,oundedness:The results of this study can be

‘generalized to nurses working in the intensive

nurses were mpluded n the control group. As care units of the hospital where the research is
of the nurses included in the control group haconducted

rest reports, the study was completed with a tote
of 58 nurses. In determining the case and contBesults
groups, each nurse in the study group Wep

assigned a numper and thrown into a bag, tIage of 25 + 5, %52 were the case group and 48%
odd numbers withdrawn from the bag WeTlvere the control group. 80% of the nurses in the

included in the case group and the even numbecase group were female, 53% were in the 20-25
were grouped into the control group. The

age range, 50% of the nurses in the control group
rselslgglrgglvgas conducted between 17/04/2019 Swere in the 20-25 age range, 66% were educated

at the undergraduate level, 75% of the control

pproximately of the study group with a mean
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group was female, 50% were in the 20-25 a¢32% in the control group. In both groups, the

range, 68% were at undergraduate level. Timean duration of the study was between 1-15
average ¥4 of the nurses in both case and contyears, and there was 1 nurse in the control group
groups had a high school level of education. 37'with more than 15 years of intensive care

of the nurses in the case group had professiorexperience.

experience between 1-5 years and this rate was

Table 1. Demographic Charasteristics of Nurses in &e and Control Group

Case Group Control Group Total
Number % Number % Number %
Age 20-25 16 53.0 14 50.0 30 52
25-30 12 40.0 12 42.8 24 41
30 and above 2 7 2 7.2 4 7
Sex Female 6 80.0 21 75.0 27 47
Male 24 20.0 7 25.0 31 53
Educational High School 8 27 7 25.0 15 26
Level 2 year Collage 2 7 1 35 3 5
University 20 66 19 68.0 39 67
Master-Degree - - 1 3.5 1 2
Working Year 1-5 year 11 37 9 32 20 35
6-10 year 10 33 8 28 18 31
11-15 year 9 30 10 36.5 19 32
15 year above - - 1 35 1 2
Table 2. Nurses' Implementation Status
Case Group Control Group
Applied Principles N=30 N=28 P
Number % Number %
Patient identity control, information, verbal conse 24 80.0 12 42.9 0.004*
Providing hand hygiene before the procedure 30 aLop. 26 92.9 0.136
Wearing a non-sterile glove according to the irttoms 30 100.0 26 92.9 0.136
Wash the visible contamination with soap and water 24 80.0 10 35.7 0.001*f
Non-palpable intervention after skin antisepsis 27| 90.0 18 64.3 0.019*
Putting a pillow under the extremity 16 53.3 7 25 | .03p**
Shaving hairs on the skin when necessary 22 73.3 13 46.4 0.036**
Checked the expiry date of the peripheral catheter 20 66.6 22 78.5 0.311
Checked before introducer and needle tip 22 73.3 24 85.7 0.245
Fixation time-date-paraph was written on 30 1000 4 1 50.0 0.000**
Checked for 1-2 hours after insertion of peripheedheter 29 96.7 20 71.4 0.008[*
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8 correct principles were followed in drug delivery 30 100.0 26 92.8 0.136
Checked expiration date before drug administration 23 76.6 25 89.2 0.204
Reconstitution of medicines just before application 29 96.7 16 57.1 0.000*f
Asepsis-antisepsis rules in drug preparation 3(Q Q00 24 85.7 0.032**
Separate injectors were used for each injection 30 100.0 21 75.0 0.003*
The septum portion of the vial / ampoule was desitéd 4 13.3 7 25.0 0.257
Washing the catheter after drug infusion 26 86|7 17 60.7 0.024**
Catheter removal time-date recording 25 8343 1B 4 46.| 0.003**
Catheter connection surfaces disinfected (injepiiot) etc.) 16 53.3 18 64.3 0.397
Non-sterile gloves worn, safety glasses worn 7 233 8 28.5 0.649

While 80% of the nurses in the case grouinfusion fluid, or blood product packaging bag to
received patient consent, verbal consent from tlbe applied, the sterility, leakage, discoloration
patient for informing the patient about theand sediment status has checked. Although this
procedure and the procedure to be performerate was high in the control group, it was
more than half of the nurses in the control grouobserved that only leakage, discoloration and
did not perform this application. 80% of thesediment control were achieved completely. In
nurses in the case group performed the processboth case and control groups, it was found that
washing the visible contaminations with waterhand hygiene after the procedure and sterile
soap before palpating the peripheral cathetnecessity of fixation were 100%.

port, while this rate was 35.7% in the CorT[roll\lurses in the case group; checking the identity of
group. 53.3% of the nurses in the case grot . . . X . -
supported the bottom of the extremity with Ethe patient, informing the patient, obtaining

illow or the like to facilitate the intervention verbal consent from the patient (p <0.05),
P ) ' cleaning the visible contamination of the catheter
but only 25% of the nurses in the control grou

X S with water and soap (p <0.01), not re-palpating
gggirtrggd iﬂg agaptl"acatt'i?:éA;tﬁgthtigar;tﬁé W:lthe area cleaned with _antiseptic soIL_Jt_ion, under
surname' of the Wee{rer were applied in the ca.the pIIIO.W of the extirpene to faC|I|'_[ate the

) intervention. (p <0.05), shaving the hairs on the
group and. half of the control group_did NO%kin when necessary (p <0.05), the person
perform this procedure. While almost all of thewearing the catheter after the fixation process,

nurses in the case group performed the dr.land the name and surname of the person on the

reconstitution immediately before application, v ation (p <0.01), peripheral 1-2 hours after

\évr%iseegé?%t”iZj% Sfisthe nggggl;?etheb(;?grt:catheter insertion (p <0.05), dilution of drugs t(_)
application. All of the nurses in the case groube. use(_j (P <O'O.1)' adherer_lce to asepsis-
used a seioarate injector for each injection bantlsep3|s rul_es during prepa.ratu')n OT drugs, use
25% of the nurses in the control group neglecteOf a new syringe for ea(_:h injection, infusion of
this practice. 83.3% of the nurses in the Ca‘drugs etc. gatheter flushing and catheter removal
o ‘date, time, intact-but It was found that there was

\?vr;)suprerrig(\)/:addedbg':e 4ga;0e/ a}gdtrlmiom?ofatrgi‘a statistically significant difference compared to
: 0 9rode control group.

performed this application. While most of thEThe disinfection of septum part of the vial and

nurses included in the case group observed tneck part of the vial was very low in both case

peripheral catheter for 1-2 hours after insertibn o o
the peripheral catheter, more than ¥ of the nurs%gd control groups. (Case 13.3%, Control 25%)

in the control group did not perform thisWhile 78.6% of the nurses in the control group
application. controlled the expiry date of the catheter, the

plication status of the nurses in the case group

: a
fe” ‘Jrrg;ﬁerr‘]‘t’ésf?r 'Qatr?g sase droup dh""l‘g\fgeuggsv'%s found to be 66.7%. While 64.3% of the
q Y9 9 'nurses in the control group disinfected the

correct principles for drug and infusion treatmt:‘\néonnection surfaces before the peripheral venous
by venous catheter, the integrity of the drug;
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catheter flushing and locking procedures, thiSimilar to our study; In a study conducted by
rate was 53.3% in the case group. However, tlikeleekai et al. (2016) in order to determine the
difference was not statistically significanteffect of a comprehensive curriculum (3 hours in
(p=0.397). the classroom), which includes the knowledge,
confidence and skills of nurses regarding PIVC
procedural practice, the 28-item PIVC
It was seen that the training given in accordanapplication skills-based checklist included in the
with the guideline for the application ofassessments in PIVC application, it was seen that
peripheral venous catheters was an effective wayrses' knowledge, confidence and skills
for intensive care nurses to do this correctly, butnproved with the curriculum. (Total score for
the trainings had to be repeated in certain periotlse 94 observations is 0.98) (Keleekai et al.,
in order to ensure complete behavior change. 2016).

Discussion

Intensive care units; It is a field of nursing thatn the study of Lyons and Kasker (2012), in
requires special training and applications foorder to improve the skills of nurses experienced
nursing professionals who are an indispensabie intravenous (IV) catheter placement, their
member of the health team (Kavakl et al., 2009knowledge about trust and IV catheter
Nursing care and practices are very important placement, care and infection prevention, the
these units. Therefore, intensive care nurses havaining was conducted with 33 experienced
very important roles. Advances in practice fonurses and participants were given 1 day A
PIVC insertion, care, management and removaburse was provided. In the skill checklist
are an integral part of the role of nurses (Azizonsisting of 14 questions; The patient's identity
2009). One of the most common invasivavas verified using at least two independent
procedures in intensive care units is PIVGdentifiers, and specific criteria for PIVC
(Yuceer and Demir 2009). Since the patientadministration were used, such as “hand hygiene
hospitalized in the intensive care units have thgas applied and gloves were worn, a cutaneous
most severe diseases in the hospital, they are #atiseptic agent was applied to the intended site".
patients with the most invasive procedures ar@imilar to the findings in our study, the
are the most susceptible to infection. Infectionsontinuing education IV course showed that the
in intensive care units may be more dangeroksowledge and skills of experienced nurses
than other clinics (Aytac et al., 2008). improved. The pre-test score was 77.88 and the

In the study, it was seen that education positive st-test score was 96'57 (P <.'0001)' which was
affected the behavior of nurses to correctly app atistically significant with an increase of 18.79
many stages of PIVC application. In the study, yons and Kasker 2012).

was observed that all nurses in the case atlanother study with similar results, two groups
control group fulfilled the basic responsibilitiesA and B showed a similar agreement in 3-period
required by all practices such as hand hygienepmparisons to improve compliance with PIVC
use of gloves, hand hygiene after the proceduneanagement, the procedure of dressing
during PIVC insertion, however, it was seen thaippropriate gloves, goggles, etc. during PIVC
the case group performed many more procedurisertion after intervention was significantly
to be performed during PIVC insertion, whichimproved for group A (case). It was found to be
was substantially more than the control groufs8.6% before the intervention and 36.2% before
Verification of patient identity and obtainingthe intervention. In the evaluation, 94.4% of the
verbal consent, washing visible contaminatioRIVCs were placed aseptically. In the same
with water and soap, writing date-time-paragtudy, the duration of PIVC use was significantly
writing on fixation, observing 1-2 hours afterincreased for group A when compared with the
implanting  peripheral catheter, observingre-intervention time (t test), and no
asepsis-antisepsis rules for drug preparatioimprovement was observed for group B (p=.002)
using bear injector for each injection and Thé¢Fakih et al., 2012). In the study performed by
difference between the case group and th&rslan et al. to evaluate the nurses' knowledge in
control group was statistically significant wherperipheral, central and port catheter care and
recording the catheter removal time-datecomplications; In a questionnaire consisting of 3
(p<0.05). This result shows that education hassgctions and 55 questions, 151 nurses working in
statistically significant effect on behaviornephrology intensive care, emergency and
change. oncology clinics and 32 questions were asked to
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measure peripheral and sanralvenous cathet8texander M. Corrigan A. Gorski L. Hankins J.
information, evaluations were made by chi- Perucca R. eds. (2010). Infusion Nursing: An
square test. According to the education level of gwde(;]ce-/BE?seq A;lpa%roach. St Louis, MO:
nurses, 62.5% of high school graduates, 72.9% qf >aUnNdersicisevier; 450. . .

associate degree graduates and 79.1% 8fslan M. Yalcin S. Kesik F. Demirci B. Sahin

d duat duat found f IBaIC|k O. (2014). Turkish Nurses’ Knowledge
uncdergraduate graduates were tound SUCCESSIUL 5+ application, Care, and Complications of

for perlphgral_and central venous catheter care Peripheral and Central Venous Catheters and Port
and complications (p=0.03) (arslan et al., 2014). catheters. NERP, 4(1), 9-14.

Aziz in his study in 2009; From June 2008 toAvelar AFM. Peterlini MAS. Onofre PSC. Pettengill
June 2009, nurses were evaluated in 12 months MAM. Pedreira MLG. (2010). Training of nurses
and compliance with peripheral catheter control in the use of intravascular ultrasound in periphera
increased from 70% to 90-100%. It was puncture. Acta Paul Enferm, 23(3), 433-6.

concluded that nurses had the most difficulty irffydin S. Arslan GG. (2018). Investigation of Nurses
wearing gloves (Aziz 2009) Knowledge Levels Regarding Peripheral
' Intravenous Catheter Interventions. Dokuz Eylul

In contrast to the results of our study, Morse and University Faculty of Nursing Electronics
Mcdonald (2009) conducted a study in a simple Journal, 11(4), 290-99.

poster-based training program in a hospitafygun G. (2008). Prevention and Control of
setting to improve the time and date of placement Intrayenous Catheter !nfecnons.G._U. Cerrah I_Dasa
of PIVCs, and found that the difference before Medical Faculty Continuous Medical Education

and after the study was not statistically ég?:{'%?gyggjgtﬂ S'g‘;?g;'?\gséoggfggt'on and

significant. (P=0.27). Poster-based training alonsg\ytac N. Naharci H. Oztunc G. (2008). Hospital

has been reported to have little impact on” hfections Knowledge Level of Intensive Care
improving the situation (Morse and McDonald  Nurses of Education Research Hospitals in

2009). The form of training can also be effective Adana. ADU Medical Faculty Journal, 9(3), 9-15.

in the results. Aziz AM. (2009). Improving peripheral IV cannula
It care: Implementin high-impact interventions.
As aresult British Journal of Nursing, 18(20), 1242-1246.

It was found that the training given in accordanc&enat Y. Eser I. (2006). Peripheral intravenous
with the national guideline for peripheral venous gitrt‘c?élegiﬁfrrs‘i'n”ge?&rl'g Fg'jgts- C.U. Jourrfal o
cathgter application was very effect'lve on nu.rse%illon MF. Curran J. Martos R. Walsh C. Walsh J.
but it was not enough to provide one-time

- . d | behavi Al-azawi D. Lee CS. Gshea D. (2008). Factors
training In order to ensure complete Denavior i, ¢ affect longevity of intravenous cannulas: A

change at all stages. For this reason, it is prospective study. QJ Med; 101:731-735.

recommended that the institution support nursesonk PV. Richard CM. Mcgrail MR. Doolan G.
with in-service trainings and guidelines at regular (2009). Routine Replacement Versus Clinical
intervals, and that similar studies are conducted Monitoring of Peripheral Intravenous Catheters in

with larger groups and repeated with nurses a Regional Hospital in the Home Program: A
working in different units. Randomized Controlled Trail. Infection Control

- ) ) and Hospital Epidemiology Semtember, 30(9):
In addition, the studies to be carried out 915-917.

considering the national guidelines for PIVCFakih MG. Karen Jones RN. Rey JE. Berriel-Cass D.
implementation are important for the Kalinicheva, T. Szpunar, S. Saravolatz LD.
development of national standards as well as (2012). Sustained Improvements in Peripheral
improving the knowledge and skills of the nurses Venous Catheter Care in Non-Intensive Care

who are a professional profession group for Units: A Quasi-Experimental Controlled Study of
PIVC implementation Education and Feedback. Infect Control Hosp

Epidemiol, 33(5), 449-455.
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