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Abstract

Background: Extracorporeal membrane oxygenation (EC-
MO) or Extracorporeal life support (ECLS) is a technique of
providing both cardiac and respiratory support for apatient
whose heart and lung are unable to provide an adequate gas
exchange to sustain life. Therefore, crtical care nurses should
have specific knowledge and practice to provide safe, and
efficient care for such group of patients.

Aim of Study: This study was carried out to evaluate the
effect of ECMO educational program on nurses' knowledge
and practices.

Subject and Methods: A quasi-experimental research
design was utilized in the current study. Research hypotheses:
(1) Critical care nurses who attend the educational program
about care of patient connected to ECMO will have a higher
post-test mean knowledge scores as compared to their pre-
test mean knowledge scores all through the assessment times.
(2) Critical care nurses who attend the educational program
about care of patients connected to ECMO will have a higher
post mean practice scores as compared to their pre-test mean
practice scores all through the assessment times. A conven-
ience sample of 34 nurses was included in the current study.
The study was conducted in a selected Critical Care Depart-
ment affiliated to Cairo University Hospitals. Three tools
were utilized to collect data pertinent to the study: Critical
care nurses personal Data sheet; Critical care Nurses' knowl-
edge Questionnaire regarding care of patients connected to
ECMO; and Critical Care Nurses' observational check list
about care of patient connected to ECMO. The current study
revealed that, the majority (94.1%) of nurses did not attend

any training courses about care of patient connected to
ECMO. The two stated research hypotheses were supported
indicating significant improvement of critical care nurses
knowledge and practices after implementation of ECMO
educational program (F-ratio 494.8 at p<0.0001* & 242.204
at p<.0001 respectively).

Conclusion: Impementation of a nursing educational
program about care of patient connected to ECMO helped in
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assessment and enhancement of nursing knowledge and prac-
tices. This will be reflected on critically ill patients' care.

Recommendations: Carrying out in-service training, work-
shops and continuing educational program a bout ECMO;
provision of written guidelines about care of patients on
ECMO; and strict observation of nurses practices.

Key Words: Extracorporeal membrane oxygenation (ECMO)
— Nurses knowledge and practic.

Introduction

EXTRACORPOREAL membrane oxygenation
(ECMO) is one of the invasive devices. It is a
technique of providing both cardiac and respiratory
support for patients whose heart and lungs are
unable to provide an adequate amount of gas ex-
change to sustain life [1]. It is used to provide a
more advanced assessment and guide therapeutic
interventions for critically ill patients where the
compxlicity of critical illness increase [2]. As well,
ECMO is one of the advanced life support devices.
It has become a therapeutic option in acute heart
failure or pulmonary hypoxic/hypercapnic failure
[3] . This requires specific competencies from the
health care team especially critical care nurses.
They have to be trained and should have specific
knowledge about care of this category of patients
to reduce the risk of complications and minimize
morbidity [4].

Nursing care of critically ill patients connected
to ECMO is challenging because they are unstable
and highly dependent [6] . Patients need continuous
invasive monitoring, close observation, cardiovas-
cular, respiratory and othe body systems assessment
[5]. This is achieved through assessment of vital
signs, oxygen saturation, cardiac output, blood gas
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values, urine output and catheters' insertion sites
[71. Nursing care must be directed to reduce risks,
prevent associated complications (such as bleeding,
cerebral hamorradge, respiratory tract infection,
catheter insertion site infection, lower limb isch-
emia, urinary tract infection, coagulopathy), and
provide psychological support for patients and
their families [g].

Critically ill patients connected to ECMO in-
cludes regular physiotherapy, careful management
of devices, management of distress, nutritional
support, preventing stress-induced ulceration, ve-
nous thrombosis, constipation, pressure ulcers,
coagulopathy and cerebral hammorradge [9] . There-
fore critical care nurses and doctors have to be
trained on using ECMO, and prevent complications
[10].

Subjectsand Methods

This study was conducted from April 2016 to
August 2017 in Critical Care Department at Cairo
University Hospitals.

Sgnificance of the study:

It has been observed through clinical experience
that, patients connected to ECMO develop certain
complications. Most of these complications are
life threatening although they can be prevented.
Therefore critical care nurses could have a positive
role in early detection and prevention of such
complication if they are equipped with adequate
knowledge and practices regarding care of these
patients. Therefore, this study is designed to pro-
vide critical care nurses with in-depth information
and skillsregarding ECMO, itsrole in treatment
of severe cardiopulmonary failure and itslife
threatening complications. Furthermore, this study
could be beneficial in maintaining a cost-effective
patient care in the critical care units. It might
shorten the hospital stay and protect against many
life threatening complications. Also, it is hoped
that, this study will generate attention and motiva-
tion for further researchesin this area. It is expected
to help in establishing database about care of
patients connected to ECMO.

Research hypothesis:

To fulfill the aim of this study, the following
resear ch hypotheses were formul ated:

1- Critical care nurses who attend the educa-
tional program about care of patient connected to
ECMO will have a higher post-test mean knowledge
scores as compared to their pre-test mean knowl-
edge scores all through the assessment times.

2- Critical care nurses who attend the educa-
tional program about care of patients connected to
ECMO will have a higher post-test mean practice
scores as compared to their pre-test mean practice
scores all through the assessment times.

Setting:

This study was conducted in a critical care
departement affiliated to Cairo University Hospi-
tals. It consists of 53 beds, 24 beds for Intensive
care (ICU), 8 beds for Coronary care (CCU), 2
beds for intermediate care, 10 beds for cardiac
catheterization, 4 beds for isolation, 2 beds in
shock room which is prepared for the admission
of patients supported by ECMO, and 2 bedsin
patients assessment room.

Sample:
Aconvenience sample of 34 nursesworking in
the selected setting.

Tools of data collection:
Three tools were developed by the investigator:

Tool (1) - Nurses demographic characteristics
data sheet: It covers data such as nurses' age,
gender, qualification, years of experience, years
of dealing with ECMO patients.

Tool (2) - Critical care nurse's knowledge as-
sessment Questionnaire (pre/post test): It consists
of 83 questions covering all basic and general
knowledge about ECM O indications, contraindi-
cations, complications, initiation and nursing care.

Scoring system:

One score was allocated for each right answer
with atotal score of 83 grades. Scores less than
75% (<61) were considered unsatisfactory knowl-
edge level, and scores more than 75% (>62) were
considered satisfactory.

Tool (3) - Critical care nurses practices obser-
vational check: It consists of 168 items classified
under two main domins. General care of critically
ill patient which consists 61 items about assessment
of al body systems (cardiovascular, respiratory,
gastrointestinal, genitourinary, central nervous
system, and skin), and care of ECMO catheters
and the whole circuit which consists of 107 item.

Scoring system:

Two scores were allocated for each correct and
complet intervention with atotal of 168 scores.
Scores less than 75% (<252)grades were considered
unsatisfactory, and scores more than 75% (>252)
were considered satisfactory.
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Tools validity and reliability:

Content validity was done to identify the degree
to which the used tools measure what was supposed
to be measured. Devel oped tools were examined
by a panel of three critical care nursing and two
medical experts to determine whether the included
items were clear and suitable to achieve the aim
of the current study. Five critical care nursin gex-
perts to determine whether the included items were
clear and suitable to achieve the aim of the current
study. Aswell, tools reliability calculated using
SPSS with Cronbach's alpha value of 0.79 for
nurses knowledge questionnaire and 0.85 for
nurses practice indicating reliability of the devel-
oped data collection tool.

Pilot study:

A pilot study was carried out in April 2016 and
conducted on 10% of the sample (4 nurses) to test
for feasibility, and applicability of the data collec-
tion tools. Pilot study gave the investigator expe-
rience to deal with the included subjects, the re-
search methodology, the data collection instr-
uments, and to estimate the needed time to fill out
the data collection sheets. Based on result of the
pilot study, needed refinement/modification were
done in the data collection sheets and the instruc-
tional booklet. Modifications were too few in terms
of editing of some sentences, so they did not affect
the main data. Therefore, the 4 nurses were included
in the actual study.

Protection of human rights:

An official permission to conduct the study
was obtained from the Faculty of nursing research
ethical committee and head of the critical care
department. Written consents were obtained from
nurses who agreed to participate in the study. The
investigator emphasized that, participation in this
study is absolutely volunteer and each nurse has
the right to withdraw from the study at any time
without any rational. They were reported that their
pre and post test scores will never affect the annual
performance. Anonymity and confidentiality of
each subject was assured through coding of all
data.

Procedure: It was carried out on two phases:
Preparatory/designation and implementation/eva-
luation phases.

Preparatory/designation phase:

This phase involved preparation and designing
of the program plan, data collection tools and the
designing of the instructional booklet. Asregards
preparation of the instructional booklet, it required
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an extensive review of relevant literature either
from textbooks, scientific research articles, web
sites searches as well as experts advices.

The theoretical content of the booklet were
concerned with understanding each and every
aspect related to ECM O machine, its accessories,
definition, configuration, indications and contrain-
dications, complications. The practical part was
concerned with nursing management of patients
connected to ECMO. The instructional booklet
was reviewed by a panel of critical care of medical
and nursing expertsto ensure validity.

Implementation and eval uation phases:

The actual data collection started by obtaining
nurses personal charateristics from nurses who
agreed to participate in the study using tool (1).
Then knowledge was assessed by using tool (2).
The theoretical and practical contents were tought
for involved nurses through attending the training
course. Then knowledge was immediately assessed
after implementation of the program, and after 3
and 6 months later to evaluate retention of knowl-
edge. Observation of nurses practice was also
carried out immediately after implementing the
program and on a daily basesusing tool (3) To
assess nursing practices during provision of care.
The investigator was available to answer for any
question, and provide explanations.

Satistical data analysis:

Obtained data were scored, tabulated and ana-
lyzed utilizing statistical package for social science
(SPSS). Version 20. Descriptive aswell asinfer-
ential statistical were utilized. The level of signif-
icance was set at p<0.05.

Results

Demographic characteristics data of the studied
sample:

Table (1) shows that the majority of the studied
sample was females (94.1%), at the age group of
25-45 years, married (85.3%), and had diploma of
nursing education (82.4%). All (100%) the studied
sample did not receive any educational programs
about care of patient connected to ECMO, 79.4%
had no experience in dealing with ECMO patients.

Table (2) shows increment in the mean knowl-
edge scores immediately after the program, after
3, and 6 months with a mean of 94.85, 89.70, and
84.88 respectively. Significant statistical differences
were noticed in the mean post test scores as com-
pred to pre test (F=494.8, p<0.0001. So,the first
hypothysis can be supported.
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Fig. (1) indicates no significant correlation of
age, years of experience, experience in dealing
with ECMO patients, educational level and knowl-
edge and practices scores.

Table (3) shows increment of the mean practice
scores of the studied sample mmediately after
implementation of ECMO program, as compared
to after 3 and 6 months, with means of 70.38,
67.03, 63.41 respectively. So the second research
hypothesis can be supported.

Table (1): Percentage distribution of the studied sample as
regards demographic characteristics (n=34).

N & Percentages

. N %
Variable
Gender:
Males 2 5.9
Females 32 941
Age:
<30 10 294
31-40 10 294
>40 14 41.2
Marital status:
Single 4 118
Married 29 85.3
Divorced 1 29
Years of experience:
<5 6 17.6
5-10 7 20.6
>10 21 61.8
Experiencein dealing
with ECMO patient:
Yes 7 20.6
No 27 79.4
Educational level:
Secondary school diploma 28 824
Technical nursing institute 4 118
Bachelor degree 2 59
Attended ECMO Training cour ses:
No 34 100.0
Yes 0 0

Table (2): Comparison of total mean knowledge scores in the
three assessment times (N=34).

Knowledge

Times Mean D F&p
Pre-Test 35.09 13.27

Immediate Post 04.85 3.30 494.8/0.0001*
After 3 months 89.70 3.45

After 6 months 84.88 3.09

*Significant, p< 0.0001

Table (3): Comparison of total mean practice scoresin the
three assessment times (N=34).

. Practice
Times F&p
Mean SD
Pre-Test 26.26 3.40
Immediate Post 70.38 9.10 242.2/0.0001 *
After 3 months 67.03 8.67
After 6 months 63.41 8.20

*Significant, p< 0.0001
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Fig. (1): Correlation between demographic data, knowledge
and practice scores (N=34).

Discussion

The current study revealed the dominance of
adult, married, females, diploma nurses who had
limited experience in dealing with critically ill
patient connected to ECMO. They didn't attend
any continuing educational courses about care of
patient connected to ECMO. The dominance of
diploma nurses "from the investigator's point of
view" could be attributed to the traditional nursing
educational system in Egypt, which emphasise the
importance of enhancing their knowledge and
practice.

Carrying out the current study started with
assessment of critical care nurses knowledge
regarding care of patient connected to ECMO. It
revealed that, the studied sample had significant
improvement in their knowledge scores immedi-
ately after implementation of the educational pro-
gram as compared to their knowledge scores before
implementing the program regarding definition,
indications,contraindications, complications of
ECMO, with significant statistical differencesin
mean scores. The practical part included assessment
of nurses actions regarding care of cannula and
the whole circuit. Critical care nursesin the current
study nurses rereveal ed satisfactory level of practice
regarding care of catheters and the whole circuit
with significant statistical differencein practice
scoresin all assessment times. Thisfindingisin
agreement with that of Go-Woon Kim, Y ounsuck
Koh, Chae-Man Lim, [11] who revealed improve-
ment of critical care nurses experience after imple-
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menting a training program about ECMO. Enhance-
ment of nurses knowledge and practices "from the
investigator's point" is expected to be reflected on
patients'. So the two stated research hypotheses
are supported.

The current study revealed significant statistical
differences in mean knowledge scores regarding
complications associated with ECMO after imple-
mentation of program as compared to before. As
well, the studied sample ahowed a satisfactory
practice regarding care of patients connected to
ECMO. These findings are in agreement with that
of Jones-Akhtarekhavari [12] who studied the de-
velopment of a successful ECMO program, and
showed that increased experience or familiarity
with ECMO management increased the chance of
patients' survival and reduced potential complica-
tions.

More specifically, assessing nurses knowledge
about mechanical complication associated with
ECMO), in the current study revealed a significant
statistical difference in the mean knowledge scores
regarding ECMO complications after implimenta-
tion of ECMO program as compared to before.
This finding is in agreement with that of Jones-
Akhtarekhavari [13] who showed increased experi-
ence or familiarity with ECMO management, and
revealed increased the chance of patient survival
and reducing potential complications. From "the
investigator point of view" enhancement of nursing
staff knowledge is expected to be reflected on the
patient care and prevent suspected complications.

The current study demonstrate that, the majority
of the studied sample provided satisfactory levels
and high post-test total mean knowledge scores
after implementation and attending ECMO program
as compared to the first assessment scores. A sign-
ificant statistical difference was found in mean
knowledge scores after implementing the ECMO
educational program as compared to before.This
could support the first and research hypothesis,
which states, critical care nurses who attend the
educational program about ECMO will have a
higher post-test total mean knowledge scores as
compared to the first assessment (pre-test) score.

As well, the present study indicated improve-
ment in nurses practice after implementing the
program as compred to before, with a significant
statistical difference in the mean practice scores.
This finding is in agreement with that of Tonna,
Selzman, Smith & Youngquist [14], who conducted
a study about development and implementation of
a comprehensive, multidisciplinary emergency
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department ECMO program for nurses to improve
their knowledge and practice and showed that the
program was successful and nurses provided a high
level of nursing care and intervention to ECMO
patient.

Also, the present study findings are in agreement
with that of Cavarocchi, Wallace, Hong, Tropea,
Byrne, Pitcher, & Hirose [14] who carried out a
study to improve nurses knowledge and practice
about care for ECMO patients and decrease the
cost of care. The study revealed success of the
program for nurses in maintaining patients' safety
and improving outcomes. As well, Chiu, [16] carried
out a study in Queen Mary hospital, Hong Kong
which aimed to establish a nurse led simulation-
based ECMO educational program for 45 intensive
care nurses to evaluate and imrove their competen-
cies regarding care of patients on ECMO. The
study showed that, nurses were lacking knowledge
about looking after and dealing with critically ill
patients connected to ECMO (the pre test scores
were 47.5% as compared to 90% in the post-test).
As well, the program proved that it helped in
providing a safer clinical ECMO service and better
patient outcomes.

The current study revealed no significant sta-
tistical correlation between demographic data (years
of experience and educational level), of the studied
sample and knowledge scores. This finding is in
agreement with that of Taha and Ali [15], who
conduct a study about the impact of a training
program on critical care nurses 'knowledge and
practice regarding physical restrains and reported
that nurses' qualification, and years of experience
had no influence on practice scores. This finding
is not consistent with that of Thomas [18], who
conducted a study to evaluate the effectiveness of
video assisted teaching program on knowledge and
practice regarding cardio version and defibrillation
and revealed a high significant statistical association
between practices scores and work experience.

Thus the first research hypothesis, which states,
that critical care nurses who attend the educational
program about care of patients connected to ECMO
will have a higher post total mean knowledge
scores as compared to pre-test. Thus, improvement
of critical care nurses and knowledge "from the
investigator point of view" will be reflected in
patient care. It is expected to increase critically ill
patients' survival rate and prevent suspected com-
plications.

Thus, the second research hypothesis, which
states, that critical care nurses who attend the
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educational program about care of patients con-
nected to ECM O will have a higher post total
mean practice scores as compared to pre-test. Thus,
improvement of critical care nurses pactices "from
the investigator point of view" will bereflected in
patient care. It is expected to increase critically ill
patients survival rate and prevent suspected com-
plications.

Conclusion:

Based on finding of the current study, it can be
concluded that, continuous assessment and en-
hancement of nursing knowledge and practices
play an important role in management of critically
ill patients. Critical care nurses assigned to care
for patients connected to ECMO showed adequate
knowledge and practice regarding care of critically
Il patients after implimenting the educational pro-
gram. The programe showed significant improve-
ment in nurses’ knowledge and practices.

Recommendations:

Continuing in-service training and workshops
should be conducted for nurses to improve their
knowknowledge and practices; Nursing curriculum
must cover the theoretical and practical sessions
care about care of patients connected to ECMO;
Continuous assessment and observation of nurses
practipractices to identify areas of weaknessesin
caring for patients connected to ECMO; Provision
of critic of critical care nurses with illustrated guid-
elines about assessment and nursing management
of paabout care of patient connected to ECMO;
Replication of the study on alarge probability
sampsample from different geographic locations
in Egypt; and carrying study to evaluate the effof
effect of educational program on patients outcomes.
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