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I. INTRODUCTION

“Constant attention and care by a nurse may be just asimportant as major operation by surgeon”
Dag Hammarskjold

Critical care unit is a hospital facility for provision of intensive nursing and medical care for critically ill
patients, characterized by high quality and quantity of continuous nursing and medical supervision and by use
of sophisticated monitoring and resuscitative equipment’s. Critical care nursing is the field of nursing with a
focus on the care of the critically ill or unstable patients. Intensive care nurses are required to be comfortable
with a wide variety of technology and its uses in the critical care settings. They should be skilled in handling
equipment’s such as hemodynamic and cardiac monitoring systems, mechanical ventilator therapy, intra-
aortic balloon pumps, ventricular assist devices, continuous renal replacement equipment’s, extracorporeal
mechanical oxygenation circuits, central venous catheters and many other advanced life support devices.!

Critically ill patients require continuous assessment of their vital organs including cardiovascular system to
diagnose and manage their complex medical condition. This is most commonly achieved by means of direct
pressure monitoring systems such as Central venous catheters, pulmonary artery catheters and intra-arterial
blood pressure monitoring. Central venous catheters are commonly used in critically ill patients as most of
them need a long term access. These catheters has got multiple functions like monitoring pressure of right

side of the heart, administration of intra venous fluids, medications and nutrients.?

A central venous catheter is a long fine hollow tube with an opening at each end. One end provides access
from outside your body to the other end which is situated in a large vein in the chest. It can remain in position
for several months. Insertion of a central venous catheter in a human was first reported by Werner Forssman,
a surgical intern, who described canalizing his own right atrium via the cephalic vein in 1929. A technique
that facilitates catheter placement into lumens and body cavities — the Seldinger technique — was
subsequently introduced by Sven-lvan Seldinger in 1953. Insertion of a CVC using the Seldinger technique

has revolutionized medicine by allowing the central venous system to be accessed safely and easily.®
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The most common indications of central venous lines are determination of fluid volume status by
measurement of pressure in vena cava and right atrium, evaluation of heart as an effective pump, assessment
of vascular tension quality, unavailable peripheral access, conditions necessitating long term access, trauma,
burns, high risk surgery, cardiovascular surgery, acute myocardial infarction, poor nutritional status,
dehydration etc. Multilumen central venous catheters are now commonly used. They are used for
administration of fluids and medications, administration of blood and blood products, total parenteral
nutrition, concurrent administration of incompatible medications, venous blood sampling, central venous
pressure monitoring, chemotherapy etc. Central lines prevent loss of peripheral lines due to caustic, erosive
or painful drug therapy and also reduces necessity of repeated veni puncture. Some patients are able to
continue their treatment at home with a central venous catheter in place. People who have a phobia of needles
may prefer to have a central venous catheter. The physician threads central VVenous catheters through
subclavian vein, internal jugular vein, antecubital vein or femoral vein into the vena cava just above or within
the right atrium.*

Improper management of patients with central venous catheter can give rise to various complications like line
embolism, thrombosis, infection/sepsis, ischemia of involved limbs, cardiac perforation, pneumothorax,
accidental puncture of an artery leading to bleeding, catheter displacement etc. A high reading of CVP
indicates congestive heart failure, cardiac tampoonade, increased blood volume (over transfusion or over
hydration), vasoconstriction, tricuspid valve dysfunction, right ventricular dysfunction, left ventricular
dysfunction, constrictive pericarditis, pulmonary hypertension etc. Low reading of CVP indicates
hypovolemia (blood loss, diuresis), vasodilatation (drug induced), decreased venous tone, peripheral blood
pooling etc.*

Role of nurses in care of patients with central venous catheter is tremendous. Before inserting a central venous
catheter nurse has to ensure that patient is not taking any medication to prevent or treat blood clots, such as
warfarin, heparin or aspirin. Aspirin has to be avoided one week before inserting the line as this prevents
blood clotting normally. Before the procedure, blood samples are taken to ensure that blood count is
satisfactory and patient’s blood is able to clot normally. To prevent infection of central venous catheters,

nurses have to practice strict aseptic techniques while giving care to patients. A vital sign has to be monitored
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frequently and assessment of respiratory function is also important. Hand washing has to be done with

antimicrobial agents. Central line must be kept clean and dry at the exit site, where it comes out of the chest,
and also at the end where the bung is attached. A transparent dressing will cover the exit site while the
stitches are in place. While the sutures are in place, the catheter must be dressed weekly, more frequently
if the dressing becomes loose or soiled, using full aseptic technique. Regular flushing of line is necessary to
prevent blockage of catheter. Firstly, the stale fluid within the line is withdrawn and thrown away. The line is
then flushed with saline or hepsaline which is an anti-clotting agent. If central line is not in continuous use it
must remain clamped. °

Today nursing is considered as a discipline of higher technology coupled with a wealth of complex
information’s. Nursing officer’s role is to apply this knowledge in an efficient and cost effective manner. It is
essential for nursing officers who are responsible for effective conduct of central venous catheter care, to have
clear picture of its techniques, peculiarities, and above all its inherent dangers. They need to have knowledge

and skill in care of patients with central venous catheter to prevent development of complications.

NEED FOR THE STUDY:

“Don’t let your learning lead to knowledge; Let your learning lead to action.”

“jim Rohn”

Central Venous Catheters are now common among critically ill patients. More than five million central lines
are inserted each year in the United States alone.® Health Care Associated Infections

(HAIS), previously known as Nosocomial infections are the fourth leading cause of
death among hospitalized patients. Data from the Centers for Disease Control and Prevention (CDC, 2004)
reports a nosocomial infection rate of 5%, of which 10% are blood stream infections (BSIs), and an
attributable mortality rate of 15%.°
Four categories of infections are common in intensive care units: Blood stream infections (BSIs), urinary tract
infections, lower respiratory tract infections, and pneumonia. Intra vascular devices are the common cause of
blood stream infections. Approximately 80,000 catheter related blood stream infections occur in ICUs each

year in United States. Catheter related blood stream infections are associated with high rate of morbidity,
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prolonged hospitalizations, and increased costs. A comparative study done on incidence of blood stream
infections associated with peripheral venous catheters and central venous catheters proved that peripheral
catheters have rarely been associated with blood stream infections whereas central venous catheters accounts

for majority of blood stream infections about 55,000 infections per year in United States. ’

Central venous catheters break the body's natural defense barrier (the skin), and so put the patients at risk of
catheter-related infections, of which an estimated 200,000 cases occur worldwide each year.®

Central venous catheterization can be lifesaving but is associated with complication rates of approximately
15%. A study conducted on major complications of central venous catheters found out that infection,
accidental puncture of lungs (1 in 200 patients), displacement of catheter tip (very rarely) and accidental
puncture of the artery which may cause bleeding (1 in 100 patients) are the commonest complications of
central venous catheters.®

14% of central venous catheters may become colonized in ICU patients resulting in 60,000 cases of bacteremia
each year in United States. Because treatment of catheter-related infections is so costly (one infection

increases hospital charges by $11,000), prevention is the best strategy.®

A study done at Escort Heart Centre, New Delhi showed that mortality due to central venous catheter related
blood stream infection was 22.9% as compared with 0.2% in non central venous catheter related blood stream
infection.®

A study done at Rajiv Gandhi Cancer Institute New Delhi proved that major complications of central venous
catheters are infection(1.27%), breakage/leakage (0.5%), dislodgement(0.31%) and occlusion(0.06%). 1*

A study was conducted to determine intensive care unit nurses knowledge of evidence-based guidelines for
preventing central venous catheter related infections at selected hospitals of United States. 18% knew that
central venous catheters should be replaced on indication only. Regarding dressings, 15% knew that these
should be changed only when indicated and at least once weekly.14% knew antibiotic ointments are not
recommended because they trigger resistance. The recommendation to replace administration sets within 24
hours after administering lipid emulsions was recognized by 85%, but it was known by 5% only that these

sets should be replaced every 96 hours when administering neither lipid emulsions nor blood products. The
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study proved that nurses knowledge about care of central venous catheters is not adequate. Professional
seniority and the number of intensive care beds in the ICU where nurses work showed not to be associated
with better scores on the test.*?

A study to assess the nurse’s knowledge and practice of caring patients with intra venous therapy was
done at Celal Bayer University hospital, Turkey. The studywas done in two stages. The 1% stage was to
determine the knowledge of nurses about using intra venous catheters, intra venous infusion treatment,
symptoms and treatment of phlebitis. The 2" stage involved observation of patients intravenous catheters for
signs and symptoms of phlebitis and nursing interventions carried out for the same. The result revealed that
nurses have high knowledge levels but their practice was not correlating with their knowledge which was

evidenced by 67.24% of patients showing symptoms of phlebitis.*?

Numerous studies have been published in support of staff education programs or self-instructional module to
reduce intravascular catheter-related complications. Pediatric studies of staff education programs have shown
that catheter infection rates can be reduced between 23 and 37%. Studies shows that education of nurses and
proper care of central venous catheters can reduces infection rates by 41 to 66% in adult ICUs. The
reduction of infection rates due to catheter care educational programs also leads to a decline in hospital cost.’
Prevention is better than cure. The above facts shows that its high time for nursing officers to improve their
knowledge about care of central venous catheters and having knowledge is not adequate but putting it into
practice is more important to prevent complications. The personal experience of the student researcher during
clinical experience and above literatures regarding nursing officers knowledge and practice of central venous
catheter care has inspired the investigator to do this study and to prepare a self-instructional module on care
of patients with central venous catheter to improve nursing officers knowledge and to improve the quality of
nursing care.

TITLE OF THE STUDY

Assess the knowledge and practice on care of patient with Central Venous Catheter among nursing officers

working at sai siddhi hospital babhulgaon yeola in a view of develop self- instructional module.
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2. OBJECTIVES
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2. OBJECTIVES

STATEMENT OF THE PROBLEM:
“A descriptive study to assess the knowledge and practice of nursing officers working in critical care units
regarding care of patients with central venous catheter in selected hospitals at Babhulgaon Yeola in a view to

develop a self instructional module”.

OBJECTIVES OF THE STUDY:

I. To assess the level of knowledge of nursing officers regarding care of patients with central venous catheter.
2. To assess the level of practice of nursing officers regarding care of patients with central venous catheter.
3. To find the correlation between the knowledge and practice of nursing officers regarding care of patients
with central venous catheter.

4. To find the association between the level of knowledge of nursing officers and selected socio demographic
variables.

5. To find the association between the level of practice of nursing officers and selected socio demographic
variables.

6. To develop a self instructional module for nursing officers on care of patients with central venous

catheter

OPERATIONAL  DEFINITIONS:

1. Knowledge: Correct responses given by the nursing officers to the
investigators questions on various aspects of CVC like general information’s, insertion, care of CVC site,
CVP monitoring, complications and removal of CVC as measured by a structured knowledge questionnaire.
2. Practice: Refers to sequential steps performed by nursing officers during
CVC site care and CVP monitoring as measured by a structured observational check list.

3. Nursing officers: Refers to registered nursing officers working in

Cardiac ICU, Cardio Thoracic ICU, and Medical ICU of Sai Siddhi Hospital Babhulgaon Yeola
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4. Critical Care Unit : A hospital unit where patients requiring close monitoring and

intensive care as long as needed and there will be highly technical and sophisticated monitoring devices and equipments
and the staffs of the unit is educated to give critical care as needed by the patients. In the present study it includes

Cardiac ICU, Cardio Thoracic and Medical ICU.

5. Central Venous Catheter:Central venous catheter is a small biocompatible tube or vascular access device
made of soft flexible material like silicone, teflon or poly urethane, inserted into a large vein of the peripheral vascular
system and tip of the catheter advanced into the superior vena cava at the opening of right atrium.

6. Selected Hospitals: Refers to Sai Siddhi hospital Babhulgaon Yeola

7. Self instructional module: A validated self-contained learning package prepared by the investigator

for the nursing officers which focuses on various aspects of CVC like meaning and definition ,catheter material, types,
indications and uses, contra indications, insertion sites, C\VP, procedure for caring patients with CVC and complications

of CVC.

Assumptions:

1. Nursing officers may have basic knowledge on care of patients with central venous catheter and practice
it while providing patient care.
2. Self instructional module may improve the level of knowledge and practice of nursing officers regarding

care of patients with central venous catheter.

HYPOTHESES:

Hi: There is a significant correlation between the knowledge and practice of nursing officers regarding
care of patients with central venous catheter.

Ho: There is a significant association between level of knowledge of nursing officers and selected socio
demographic variables.

Hs: There is a significant association between level of practice of nursing officers and selected socio

demographic variables.
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DELIMITATIONS:

The study is delimited to

¢ Nursing officers who are working in critical care units of selected hospital Babulgaon Yeola.
e Aperiod of 30 days.

¢ 30 nursing officers.

CONCEPTUAL FRAMEWORK:

A frame work is a group of concepts and a set of prepositions that spell out the relationship between them.
The overall purpose is to make scientific findings meaningful. Concepts mean those words describing mental
images of phenomena. Concepts are the building blocks of theory.

Polit and Hungler states that conceptual framework is interrelated concepts or abstractions that are assembled
together in some rationale scheme by virtue relevance to a common thing. The device that helps to stimulate

research and the extension of knowledge by providing both direction and impetus.**

The present study was aimed at assessing the level of knowledge and practice of nursing officers regarding
care of patients with central venous catheter in a view to develop a self instructional module. The conceptual
frame work of this study is based on Ernestine Wiedenbach’s helping art of clinical nursing theory (1964). It
consists of three steps that are central purpose, prescription and realities.

Wiedenbach proposes a prescriptive theory for nursing which is described as conceiving of a desired situation
and the ways to attain it. Prescriptive theory directs action towards an explicit goal. A nurse develops

prescription based on central purpose and implements it according to the realities of the situations.®

Central purpose
It refers to what the nursing officers wants to accomplish. It is the overall goal which acts dynamically in
relation to one’s belief. The central purpose of the present study was to assess the level of knowledge and

practice of nursing officers regarding care of patients with CVC.
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Prescription

Refers to the plan of activity directed. It specifies the nature of the action that will fulfill the nursing officers
central purpose and the rationale for that action. Here the investigator developed a structured knowledge
questionnaire to assess the knowledge of nursing officers regarding CVC and an observational checklist to
assess the practice of nursing officers regarding care of CVC site and CVP monitoring. A self instructional
module was prepared by the researcher which focuses on various aspects of CVC like meaning and definition,
catheter materials, types, indications and uses, contra indications insertion sites, CVVP, procedure for caring
patients with CVC and complications of CVC in order to improve the knowledge and practice of nursing

officers regarding care of patients with central venous catheter.

Realities

Refers to the physical, physiologic, emotional and spiritual factors that come into the play in a situation
involving nursing actions. The realities are

Agent: Nurse researcher. Recipient: Nursing officers.

Goal: To assess the level of knowledge and practice of nursing officers regarding care of patients with CVC.

Means: Structured knowledge questionnaire and observational checklist. Framework:  Critical care units.

Nursing practice

According to Wiedenbach, nursing practice is an art and this has 3
components.

1. ldentification of the patients need for help.

2. Ministration of the needed help.

3. Validation of the help given.

Identification of the need for help
This phase involves determining the clients need for help based on the existence of the need. A structured
knowledge questionnaire and observational checklist was used by researcher to assess the level of knowledge

and practice of nursing officers regarding care of patients with CVC.
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Ministration of the needed help

In this phase nurse researcher has prepared a structured knowledge questionnaire and observational checklist
to assess the level of knowledge and practice of nursing officers regarding care of patients with CVC. A self
instructional module on care of patients with C\VC was prepared by researcher and was validated by 8 experts

from the field of Medical Surgical Nursing, 1 Cardio Thoracic Surgeon and 1 Physician.

Validation of the needed help

In this phase the nurse researcher has done the analysis of the knowledge and practice scores obtained by
nursing officers. The knowledge and practice scores obtained were categorized as inadequate, moderately
adequate and adequate. As none of the nursing officers were having adequate knowledge and practice
regarding care of patients with CVC, a self instructional module was given to the study participants in order

to improve their knowledge and practice regarding care of patients with CVC.

JETIRTHE2086 \ Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org \ e590


http://www.jetir.org/

© 2024 JETIR February 2024, Volume 11, Issue 2 www.jetir.org (ISSN-2349-5162)
The conceptual framework of the present study is depicted in Fig:1

CENTRAL PURPOSE

'

/VALIDATION OF "\
THE  NEEDED
HELP

Analysis of the
knowledge  and
practice scores.

FIG: 1 CONCEPTUAL FRAMEWORK BASED ON ERNESTINE WIEDENBACH’S HELPING ARTOF CLINICAL NURSING THEORY (1964).
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3. REVIEW OF LITERATURE

The review of literature is traditionally considered as a systematic critical review of the most

important published scholarly literature on a particular topic.

According to Polit and Hungler (1999) “Review of literature is a critical summary of research
on a topic of interest generally prepared to put a research problem in context or it identifies the gaps and

weakness in prior studies so as to justify a new investigation”.*

Literature review for the present study has been collected and presented under the following
headings:-
Literature related to:
Section A: Advantages of central venous catheters. Section B: Complications of central venous catheters.
Section C: Prevention of complications of central venous catheters.
Section D: Nursing officer’s knowledge and practice regarding care of patients with central venous catheter.
Section E: Effectiveness of educational programmes on nursing officers knowledge and practice of care of

patients with CVC.

Section A: Advantages of central venous catheters.

A retrospective study was conducted on the advantages of peripherally inserted central venous
catheters in malignant patients for the safe administration of medications and to avoid repeated painful
venipuncture’s at Rajiv Gandhi Cancer Institute, New Delhi. Of the 127 catheters inserted in 127 patients,
mean catheter life was 161 days. Elective removal occurred in 63/101 (62.4%) and catheter removal due to
complication rate was 2.41 per 1,000 catheter days. Infection, breakage/leakage, dislodgement, phlebitis, and
occlusion rates were 1.27, 0.57, 0.31, 0.06, and 0.06 per 1,000 catheter days, respectively. The study proved
that central venous catheters are convenient, cheap, safe, and reliable device for long term intravenous access

in patients with malignancies.®
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A study was conducted to find out the advantages of central venous catheters in malignant
patients requiring long term venous assess among 110 patients at All India Institute of Medical Sciences, New
Delhi, India. The mean catheter life was 120 days and total catheter related complications were observed in 37
(34.54%) patients. The study concluded that long term venous access using central venous catheters is the safe

and reliable method for administration of chemotherapeutic agents, antibiotics and blood products.t’

According to an article on Nutritional Support in Critical Care units, 40 percent of adult patients
are seriously malnourished when admitted to an ICU and parentral nutrition with peripheral lines and central
venous lines can improve the nutritional status of such patients and reduce the rate of micro-aspiration and risk
of dangerous misplacement or displacement of the feeding tubes.8

A randomized comparative trial was conducted to find out the advantages of percutaneously
inserted central venous catheters over peripheral intra venous catheters among 63 infants with very low birth
weight at intensive care units of a tertiary care Hospital, United Kingdom. The study revealed that
percutaneously inserted central venous catheter is more advantageous than peripheral intra venous catheters
as it will reduce the number of insertion attempts, number of catheters used and also reduces number of painful
intra venous procedures.*®

The common indications of central venous catheters are hemodynamic monitoring, conduit for
insertion of pulmonary artery catheter, administration of medications, transvenous cardiac pacing,
plasmapheresis, hemodialysis and poor peripheral venous access.?°

A study conducted on uses of peripherally inserted long term central venous catheters in patients
with cancer in home or non-acute settings at United States of America on 130 patients showed that the most

common uses were antibiotic therapy, pain control, and parenteral nutrition.?:

Section B: Complications of central venous catheters.

A study was conducted on complications of central venous catheterization at Global Hospital,
Hyderabad, India. The common complications are arterial puncture (10.6 -13%), hematoma formation (4-

8.4%), brachial plexus injury (1.7%), pneumothorax (0-6.6%) and hemothorax (1%). The procedure is also

JETIRTHE2086 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org ] e594


http://www.jetir.org/

© 2024 JETIR February 2024, Volume 11, Issue 2 www.jetir.org (ISSN-2349-5162)

associated with some rare but serious complications, including arterial rupture (<1%), arteriovenous fistula
formation (0.2%), guide wire loss (0.5%), chylothorax and chylopericardium.??

A study was conducted to determine the incidence, risk factors, outcome and pathogens of
central venous catheter—related bloodstream infections at Escorts Heart Institute and Research Centre, New
Delhi, India. The results showed that out of the 1,314 patients in the study, 35 (2.6%) had blood stream
infections. Pathogens isolated were Escherichia coli (47%), Acinetobacter species (11.7%), Enterobacter
species (5.8%), Proteus species (5.8%), Methicillin-resistant Staphylococcus species (11.7%), coagulase-
negative Staphylococcus species (5.8%), and Candida (11.7%).%

A study conducted to determine infection rate of central venous catheters at Hinduja National
Hospital & Medical Research Center Mumbai among 122 patients with central venous catheters showed that
24 were infected. The organisms were, Pseudomonas aerogenosa, Klebsiela pneumonea and Enterobacter
agglomerans.?*

Most nosocomial infections originate from an intravascular device particularly the central
venous catheter. Catheter-associated bacteremia prolongs hospitalization and greatly increase the cost of health

care. It also contributes to an attributable mortality rate in the range of 10 percent to 25 percent.?®

A study conducted on central venous catheter associated infections at Geneva university
hospital, Switzerland revealed that the risk for catheter associated blood stream infections due to central venous
catheters is high with an incidence density of 2 to 7 episodes per 1000 catheter-days depending on ward-type,
institution and geographical region.?®

A study conducted on micro organisms responsible for central venous catheter infections at
Luke’s medical centre Chicago proved that gram-negative aerobes (i.e., Escherichia coli, Klebsiella,
Pseudomonas aeruginosa) caused 25% to 33% of infections, while gram-positive aerobes (i.e., Staphylococcus
aureus, S. epidermis, and streptococcus species) caused more than 50% of all infection. 2’

A study conducted on thrombotic complications of central venous catheters at ST Josephs
hospital California revealed that ultrasonography with colour doppler imaging detected venous thrombosis in

33 percent of patients in medical intensive care units and in approximately 15 percent of these patients the
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thrombosis was catheter-related.?®

A study conducted on thrombotic complications of femoral central venous catheters at medical
intensive care unit of a selected hospital in Spain revealed that catheter-related thrombosis occurred in 21.5%
of the patients with femoral venous catheters and in 1.9% of those with subclavian venous catheters. The risk
of thrombosis associated with internal jugular insertion was four times the risk associated with subclavian
insertion. The study proved that subclavian site is the preferred site for central venous catheterization than

femoral and jugular sites as it reduces the chances of thrombotic complications.?®

A study was conducted to find incidence of Pneumothorax after insertion of central venous
catheters in the intensive care units of 2 tertiary teaching hospitals at British Columbia, Canada. 5816 central
venous catheters were inserted; 113 pneumothorax occurred within 2 days after insertions (1.9%). The rate
during the last week of the month was greater (2.7%) than during the first, second or third weeks (1.7%, 1.8%
and 1.4%, respectively). The study showed that rate of pneumothorax after insertion of central venous catheters
are greatest in the last week of the month.®

A retrospective study to determine the infectious and mechanical complication rate of central
venous catheter at intensive care units of Salmaniya medical complex, Bahrain among 1319 patients reported
12 mechanical complications and 128 infectious complications.>!

A survey conducted by Victorian National Nosocomial Infection Surveillance System on
central venous catheter related infections in intensive care units of selected hospitals of Australia reported an
annual infection rate of 3500 and annual mortality rate of 12%.%

A retrospective study on common complications of central venous catheters, in pediatric
intensive care units of Split University Hospital, London reported the commonest complications are catheter
malposition (5.4%), occlusion of catheter (4.3%), catheter related blood stream infections (4%), catheter

dislodgement (3.7%), pneumothorax (0.9%) and catheter damage (0.6%).%"

Section C: Prevention of complications of central venous catheters.
A prospective, randomized study performed in the medical and surgical intensive care units of

Global Hospital, Hyderabad, India showed that insertion of central venous catheters using the landmark
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technique may be associated with high failure rates of up to 35% and ultrasonography guided insertion is
associated with a success rate ranging from 81.3 to 100% .34

A randomized controlled trial to assess the impact of patient education regarding provision of
their own catheter care on reducing the frequency of central venous catheter related infections conducted at
the University Hospital of Copenhagen, Denmark revealed >50% reduction in the incidence rate of catheter
related infections in the interventional group (40 patients) than the control group (40 patients).®

A randomized trial conducted on central venous access sites to prevent venous blood clots,
blood vessel narrowing and infections in patients requiring long-term intravenous therapy at School of Health
and Social Care, Oxford Brookes University revealed that the upper chest area was better than the femoral area
for central venous catheter insertion because of a lower risk of infection and blood clots forming in catheters.®

A study conducted on incidence of infection in central venous catheters impregnated with
antimicrobial agents at Celal Bayar University hospital, Turkey concluded that use of catheters impregnated
with chlorhexidine and silver sulfadiazine lowered the rate of catheter-related bloodstream infections from 7.6
infections per 1000 catheter-days (4.6 percent of catheters) to 1.6 infections per 1000 catheter-days (1.0

percent). ¥
A randomized controlled trial done to evaluate the effect of heparin on thrombus formation and

infection associated with use of central venous catheters by Division of Pediatric Hematology, Mc Master
University, Canada revealed that prophylactic heparin administration effectively reduces thrombus formation
(relative risk 0.43; 95% confidence interval, 0.23, 0.78) and may reduce catheter-related infections
(relative risk 0.26; 95% confidence interval, 0.07, 1.03).%®

A randomized controlled trial to assess the effectiveness of heparin in preventing central venous
catheter related venous thrombosis by department of medicine, University of Toronto proved that use of
heparin reduced the risk of catheter occlusion (relative risk 0.28, 95% confidence interval, 0.15, 0.53).%

A prospective, randomized clinical trial to find the effectiveness of central venous catheters
impregnated with anti microbial agents in reducing the rate of catheter related bloodstream infection as
compared with unimpregnated catheters was done at Department of Medicine, Baylor College of Medicine,

Houston among 865 patients. The study revealed that the rate of catheter related blood stream infections was
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0.3% in catheters impregnated with chlorhexidine and silver sulfadiazine and 22.8% in unimpregnated
catheters.*

A study conducted on care of the non-tunnelled central venous catheters by Robert Koch-
Institute (RKI) showed that chlorhexidine gluconate (from .5 to 2 percent), povidone-iodine (from 5 to 10
percent) or alcohol (70 percent) are the most effective disinfecting agents. The recommended dressing is gauze
or transparent semi permeable polyurethane dressing. Interval between dressing changes varied between once

a dayand once in seven days, depending on the nature of the dressing applied.*

A randomized, prospective study to compare the effectiveness of transparent adherent dressing
over dry sterile gauze dressing in patients receiving bone marrow transplantation at Johns Hopkins Oncology
Centre, Baltimore revealed that transparent adherent dressing that was changed every fourth day caused less
skin irritation, was preferred by patients, cost less, and required less nursing time than dry sterile gauze dressing
that was changed daily.*?

A comparative study to determine the effectiveness of double lumen central venous catheters
over single lumen catheters among oncology patients of Texas oncology Hospital, Houston proved that single
lumen catheters were associated with more risk of bacteraemia of 57% compared to 50% in double lumen
catheters. Fewer manipulations occurred in the single-lumen group compared with the double-lumen group,
but the incidence of mechanical complications tended to be greater. When managed carefully, double-lumen
central venous catheters are more beneficial than single lumen central venous catheters.*

A study conducted on impact of dressing materials on central venous catheter infection rates at
St. Joseph Mercy Hospital, United States of America showed that highly permeable transparent dressing can
significantly reduce the rate of infections associated with central lines.*

A study conducted to examine the infection rates and patency related to weekly flushing
procedures for central venous catheters at Tom Baker Cancer Centre, Canada on 82 patients showed an overall
infection rate of 19.1% and reduced patency in 13.5%. When compared with published complication rates,

these findings support the use of a weekly flushing protocol over twice daily flushing.*®
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Section D: Nurses knowledge and practice regarding care of patients with central venous catheter.

A descriptive study was conducted on Critical Care Nurses knowledge about preventing
infections associated with Central Venous Catheter at Ghent University College, Belgium. Most of the nurses
responded that the use of coated central venous catheters does not result in a significant decrease in catheter-
related infections (value 0.4). Second, the respondents chose the use of polyurethane dressings at the catheter
site (value 0.7), whereas both gauze and polyurethane dressings are recommended (value 0.2). Finally, the
nurses selected 0.5% alcoholic chlorhexidine solution (value 0.8) over the recommended 2% aqueous
chlorhexidine solution- All respondents thought correctly that the use of an antibiotic ointment at the catheter
insertion site is not recommended because antibiotic ointments do not decrease the risk for catheter-related
infections (value 0.6), whereas the correct reason is that the use of these ointments causes antibiotic resistance
(value 0.3). The study suggested the need of a self study module to improve nurses knowledge as they had

numerous misconceptions about the care of central venous catheters.

A study was conducted to assess nurses knowledge on care of patients with central venous
catheter at Glasgow hospital, United Kingdom. The study showed that 68% of the nurses were having
inadequate knowledge and 32% had moderately adequate knowledge. None of the nurses were found to have

adequate knowledge.*’

A study was conducted to determine intensive care unit nurses knowledge of evidence-based
guidelines for preventing central venous catheter related infections at selected hospitals of America. 18% knew
that central venous catheters should be replaced on indication only. Regarding dressings, 15% knew that these
should be changed only when indicated and at least once weekly.14% knew antibiotic ointments are not
recommended because they trigger resistance. The recommendation to replace administration sets within 24
hours after administering lipid emulsions was recognized by 85%, but it was known by 5% only that these sets
should be replaced every 96 hours when administering neither lipid emulsions nor blood products. The study
proved that nurses knowledge about care of central venous catheters is not adequate. Professional seniority and

the number of intensive care beds in the ICU where nurses work showed not to be associated with better scores
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on the test.*®

An observational study was conducted to assess nurses practice of central venous catheter care
at University of California. The areas assessed were administration of medications and fluids, CVP monitoring
and site care. The study revealed that 64% of nurses were having inadequate practice and 36% had moderately

adequate practice. None of the nurses were found to have adequate practice.*

A study conducted on effect of nursing care on preventing central venous catheter infections at
intensive care unit of selected hospitals at United States proved that when a catheter care team or nurse provide
standardized, meticulous care, central venous catheter related infection rates are significantly reduced, on

average from about 25% to 33% to about 4%. >

A retrospective study conducted to evaluate the use of the peripherally inserted central catheters
that were inserted by nursing staffs to provide ongoing venous access in the general adult and paediatric patient
population at Rochester Medical Centre, New York showed that Correct catheter tip placement in the superior
vena cava was achieved in 95% of placements with a catheter dwell time ranging from less than 1 day to 353
days (average, 24 days). Strict adherence to obtaining and monitoring quality assurance kept catheter

complications to a minimum.®!

A survey done on adherence of nurses on hand washing practice before caring for central venous
catheters in pediatric intensive care units of Sydney children’s hospital Rand wick found an enormous level of
variation among and between nurses reported practice and local policies. Intensive care unit staffs have been
identified as one of the least adherent group of health care professionals to practice hand antisepsis before
invasive procedures. There is no association between practice and demographic variables such as age, gender,

year of experience etc.>?

A retrospective cohort study was conducted to determine whether central venous catheter
dressing to be performed by nurses or infusion therapy team at university of Texas, Houston. The study

revealed that there is no significant difference between the two groups in the risks of catheter-related site
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infection or any catheter-related infection. The study concluded that the responsibility of CVC dressing
changes could be delegated to the ward nurses without increasing the risk of CVVC-related infections, resulting

in an estimated cost saving in excess of $90,000 per year.>

Section E: Effectiveness of educational programmes on nurse’s knowledge and practice of care of

patients with CVC.

A study done to find out the effectiveness of self instructional module for nurses to prevent
catheter-associated bloodstream infections at Missouri Baptist Medical Center, Saint Louis revealed that there
was a significant reduction in infection rate from
4.9 cases/1000 catheter-days to 2.1 cases/1000 catheter-days after educational intervention. The study proved
that a focused, educational intervention among nurses can result in a significant, sustained reduction in the
incidence of catheter-associated bloodstream infection.>*

A Quasi experimental study conducted to find the effectiveness of nursing staff educational
programme on compliance with central line care policy in cardio vascular ICU of Christie Hospital New York
showed a significant increase in knowledge of nurses in post test following educational programme (p<.001,
95% confidence interval).®

A study was conducted on effectiveness of teaching programme to increase knowledge of
nurses on care of central venous catheter at pediatric cancer center of a large urban hospital in the Southwest.
The study showed that the post-test mean score of 86.5% was significantly better than the pre-test mean score
of 72% (p <0.001). Results of the study indicates that an educational programme greatly improves knowledge

and understanding of CVC care.*

An observational study conducted on hand washing adherence of nurses working at intensive
care units at a tertiary care hospital at Argentina revealed that hand washing adherence in ICU, for nurses was
23.1%. Following an educational intervention the adherence rate increased to 64.5% and reduced the

occurrence of infections in patients. °’
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A survey conducted on effectiveness of comprehensive educational interventions for nurses
based on CDC (Centre for Disease Control and Prevention) guidelines to reduce rate of catheter related blood
stream infections on 2043 patients with central venous catheters in intensive care units of selected hospitals of
Australia proved a 57% reduction in catheter associated blood stream infection within 13 months.>®

A nonrandomized pre-post observational trial was conducted on effectiveness of education of
nurses to decrease the risk for vascular catheter infections at Six intensive care units and one step-down unit at
Wake Forest University Baptist Medical Center, North Carolina. The rate of catheter-related infections
decreased from
4.51 infections per 1000 patient-days before the first course to 2.92 infections per 1000 patient-days 18 months
after the first course (average decrease, 3.23 infections per 1000 patient-days; P < 0.01). The study proved that
Standardization of infection control practices through a course is a cost-effective way to decrease related
adverse outcomes.>®

A cohort study was conducted on use of Simulation-Based Education to reduce Catheter-
Related Bloodstream Infections in an adult intensive care unit Northwestern University Feinberg School of
Medicine, Chicago. There were fewer catheter infections after the simulator-trained residents entered the
intervention 1ICU (0.50 infections per 1000 catheter-days) compared with both the same unit prior to the
intervention (3.20 per 1000 catheter-days) (P = .001) and with another ICU in the same hospital throughout
the study period (5.03 per 1000 catheter-days) (P =.001). The study showed that educational intervention in
CVC insertion significantly improved patient outcomes.°

Training nursing staff to insert CVCs has reaped benefits for patients, with reductions in the
waiting times for catheter placement and treatment, reduction in line- related infection rates in the first 30 days
after placement, and an improvement in the number of lines successfully placed. ®

A study was conducted to find the effectiveness of educational programme to increase the
knowledge and practice of nurses on care of patients with central venous catheter at University of California
Los Angeles. The study showed that after the intervention, nurses knowledge increased from 55% to 77% and
practice compliance increased from 30% to 90%. Rates of catheter related blood stream infections decreased

from 7.5 to 2.9 per 1000 catheter days in one unit and from 10.4 to O per 1000 catheter days in another unit.?
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This chapter deals with review of literature. The research studies supported in this chapter
provide the framework for the development of the structured knowledge questionnaire and observational
checklist. They also provide valuable materials for developing the conceptual framework and setting a suitable
research design. The studies reported were also helpful for giving an insight into various aspects of central
venous catheters, prevention of complications and ways to improve nurses knowledge and practice regarding

care of patients with central venous catheters.
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. RESEARCH
METHODOLOGY

4. METHODOLOGY

This chapter deals with the methodology used for the problem selected and is discussed under
the following headings: research approach, research design, variables, settings, population, sample and
sampling technique, development and description of the tool, scoring key, content validity, reliability, pilot

study, procedure for data collection and plan for data analysis.
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Research approach

The research approach selected for the present study was descriptive survey approach.

Research design
The research design selected for the present study was non experimental descriptive research
design.
Variables under study
The variables for the present study were

Study variables: Knowledge and practice of nursing officers regarding care of patients with central venous

catheter.
Attribute variables: Personal and professional characteristics of nursing officers which include age, gender,
professional qualification, professional experience, experience in present area and previous training
programmes on care of patients with CVC.
Settings of the study

The study was conducted at selected hospital Babhulgaon Yeola. The criteria for selecting these settings
were feasibility for conducting the study, availability of samples and familiarity of the investigator with these

settings.

Sai Siddhi Hospital Babhulgaon Yeola is a 350 bedded multi speciality hospital with 6 ICU’s
and 53 ICU beds. The total number of ICU staffs were
108. The researcher selected Medical ICU for the study and total number of staffs were
60. Total bed strength of Medical ICU is 21 and average number of CVC insertion in a month is 15 with an
average catheter life time of 6 days.

Sai Sddhi Hospital Babhulgaon Yeola . This is a speciality hospital for cardiology. Total bed
strength is 71 and there are 2 ICU’s. Both the ICU’s were selected by the researcher for the study. Cardiac ICU
is 20 bedded and Cardio Thoracic ICU is 6 bedded. Total number of ICU staffs were  47. Average number

of CVC insertion in a month is 25 and average catheter life time is 5 days.
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Population
The accessible population of the study was nursing officers working in critical care units

of selected Hospital Babhulgaon Yeola.

Sample and sampling technique:

Criteria for selection of sample:

Inclusion criteria

Nursing officers involved in care of patients with central venous catheter in critical care units

of Sai Siddhi Hospital Babhulgaon Yeola.

Exclusion criteria

Nursing officers who are not willing to participate in the study.

Sampling technique
In this study non — probability convenient sampling technique was used to select samples

based on selection criteria.

Sample size
30 critical care unit nursing officers. 15 nursing officers working in critical care units of Sai
Siddhi Hospital Babhulgaon Yeola and 15 nursing officers working in critical care units of Sai Sddhi Hospital

Babhulgaon Yeola.

Development of the tool

After an extensive review of literature and discussion with the experts the structured knowledge
questionnaire, observational check list and self instructional module on care of patients with central venous

catheter was developed. The tool comprised of two sections.
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Section |
Socio demographic profile consisting of 6 items which includes age, gender, professional
qualification, professional experience, experience in present clinical area and participation in previous training

programmes on care of patients with central venous catheter.

Section 11
Part A: A structured knowledge questionnaire on care of patients with central venous catheter

which has six sub sections.

General information 4 items
Insertion of CVC 11 items
Care of CVC site 9 items
CVP monitoring 8 items
Complications of CVC 5 items
Removal of CVC 3 items.

The knowledge questionnaire consists of 40 items to assess the knowledge of nursing officers

regarding care of patients with central venous catheter.

Part B: An observational check list to assess the practice of nursing officers regarding care of
patients with central venous catheter. This consists of two parts.
Care of CVC site 24 items
CVP monitoring 14 items.

The observational checklist consists of 38 items to assess the practice of nursing officers regarding care of
patients with central venous catheter.

Self instructional module
A self instructional module on care of patients with central venous catheter was developed by

the researcher.
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The content of the self instructional module were distributed under the following areas.
Meaning and definition of CVVC.
Catheter material.
Types of CVC
Indications and uses.
Contra indications of CVC.
Sites for inserting CVC
Central venous pressure.
Procedure for caring of patients with CVC.
Complications of CVC.

Practice activity.
Scoring key

Section I:
Scoring keywas prepared for coding the socio demographic variables.
Section I1:

Part A: Structured knowledge questionnaire:

The total score was 40. All questions were knowledge domains. Correct answers were given
one mark and wrong answers zero. Thus total of 40 marks were allotted under knowledge assessment. To

interpret the level of knowledge, the scores were distributed as follows:

In-adequate knowledge < 50%.
Moderately adequate knowledge 51 -75 %.
Adequate knowledge > 75%.

Part B: Observational checklist:
The total score was 38. All the items were in the application domain. An observational check
list was developed on care of central venous catheter site, central venous pressure monitoring etc. Each item

had two options yes/no. The activity performed by the subject was given a score of one and the activity not
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performed by the subject was given zero score. Thus a total of 38 marks were allotted under skill assessment.

To interpret the level of practice, the scores were distributed as follows:
¢ In-adequate practice < 50%.
e Moderately adequate practice 51 — 75 %.

e Adequate practice > 75%.
Content validity

10 experts comprising of 8 nursing experts from Medical Surgical Nursing department, one
Physician and one Cardio Thoracic Surgeon established the content validity of the tool. Minor suggestions
regarding modifications of options was done. The final tool was prepared as per the suggestions given by the

experts.

Reliability
The reliability of the structured knowledge questionnaire was obtained by split half method, r
=0.81 and r’ = 0.89 and observational checklist was obtained by inter rater reliability method, r = 0.72 and r’

= 0.84. Hence the tool was found to be reliable for the study.

Pilot study

The pilot study was conducted from 3™ to 10" October 2023 at selected

Hospital Babhulgaon Yeola, which is a medical teaching hospital. The study was conducted at Medical ICU
which is a 8 bedded ICU with 18 nursing officers. The average number of CVC insertion in a month is 12 and
average catheter life time is 8 days.

An administrative approval was obtained from the Medical Director and Nursing
Superintendent of Selected Hospital Babhulgaon Yeola to conduct the study. 5 nursing officers taking care of
patients with CVC were selected by non- probability convenient sampling technique. Consent was taken from
the participants. The practice of CVC site care and CVVP monitoring by nursing officers were assessed by using
an observational checklist. Participatory Participatrry observation method was used by the researcher. After
that self administered knowledge questionnaire was administered on the same nursing officers whose practice

was assessed priorly.
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The data was analysed using descriptive and inferential statistics. The results revealed that
2(40%) of the nursing officers had inadequate knowledge, 3(60%) moderately adequate knowledge and none
of the nursing officers had adequate knowledge. 2(40%) of the nursing officers had inadequate practice, 3(60%)
had moderately adequate practice and none of them had adequate practice.

There was sufficiently high positive correlation between the knowledge and practice of nursing
officers regarding care of patients with CVC (r = 0.81). The study showed that there is no association between
the level of knowledge and practice with selected socio demographic variables. The findings revealed that the

study is feasible.

Procedure for data collection

Formal permission to conduct the study was obtained from concerned authorities of Selected
Hospital Babhulgaon Yeola The study was conducted during the month of October to November 2023 for a
period of 30 days.

30 nursing officers taking care of patients with CVC were selected by using non probability
convenient sampling technique from Medical ICU of Selected Hospital Babhulgaon Yeola Consent was
obtained from the samples to participate in the study. The investigator assured the confidentiality of the reply

and the findings.

Participatory observational method was used by the researcher to assess the practice of CVC
care by nursing officers. Nursing officers were observed while performing CVC site care and CVVP monitoring
and each action performed by the nursing officers was recorded using a check list. A score of one was given
to the action performed and a score of zero was given to those actions not performed. After that a self
administered knowledge questionnaire was given to those nursing officers whose practice was assessed before.

An average of 30 minutes was taken by the participants to fill the questionnaire.

Plan for data analysis

The data analysis was planned to include descriptive and inferential mStatistics.
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Descriptive statistics

o Frequency and percentage distribution were used to analyze the level of knowledge, level

of practice and selected socio-demographic variables.

o Mean, mean percentage and standard deviations were used to assess the knowledge and

practice of nursing officers.

Inferential statistics

. Karl Pearson’s correlation co-efficient was used to find the correlation between the

knowledge and practice of nursing officers.

o Chi-square test was used to find the association between the level of knowledge and level

of practice of nursing officers with selected socio demographic variables.
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Fig 2: Schematic representation of the study design.
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5. RESULTS AND
ANALYSIS
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5. RESULTS

This chapter deals with the analysis and interpretation of data collectedfrom30nursing officers working in critical
care units of selected hospital Babhulgaon Yeola,in order to evaluate the level of knowledge and practice of
nursing officers regarding care of patients with central venous catheter. The purpose of analysis is to reduce the

data to a manageable and interpretable form, so that the research problem can be studied and tested.

The data collected were analyzed according to the plan for data analysis which includes both descriptive
and inferential statistics. The data findings have been tabulated according to the plan for data analysis and
interpreted under the following objectives:

1. Toassess the level of knowledge of nursing officers regarding care of patients with central venous catheter.

2. To assess the level of practice of nursing officers regarding care of patients with central venous catheter.
3. To find the correlation between the knowledge and practice of nursing officers regarding care of patients with
central venous catheter.

4. To find the associati