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Abstract

Blood is a unique and scarce resource that must be used cautiously to ensure its safety and efficacy.
Blood transfusion is a lifesaving medical intervention, but without basic information about each
step, the importance of each one related to each other, and when safe practices are not followed,
transfusion of blood can create life-threatening risks. Nurses have a dynamic role in blood
transfusion procedures; their skills and knowledge remain essential keys to ensure safe blood
transfusion. Study aim: evaluate the effect of the educational bundle on securing nursing
competency toward safe blood transfusion. Study Design: a quasi-experimental design. Setting:
blood disorders, emergency, and oncology departments at Zagazig University Hospitals, Al Sharkia
Governorate, Egypt. Subject: all available nurses (50) who are working at the previously mentioned
settings. Tools: A structured interview questionnaire to assess nurses' socio-demographic
characteristics and their knowledge about safe blood transfusion process; and blood transfusion
observational checklist were used to collect data. Results: the highest percentage of participant
nurses their age was 25-30 years and had <5 experience years in blood transfusion. There were a
statistically significant difference and improvement of the total nurses' knowledge and their practice
competency toward safe blood transfusion after educational bundle implementation compared to
before it, and there was a positive statistically significant correlation between total nurses'
knowledge and practice regarding safe blood transfusion pre and post-implementation of the
educational bundle as well as between their total pre and post practices. Moreover, the commonest
errors in the blood transfusion process that lead to an adverse reaction as reported by participants'
nurses included blood incompatibility followed by not check vital signs pre, during and post-
transfusion. Conclusions: The implementation of the educational bundle had a positive effect on
improving the nurses' knowledge and their practice competency toward safe blood transfusion.
Recommendations: continually perform regular in-service training and follow-up to nurses'
performance and motivation to updating their knowledge and practices.
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Introduction: Blood transfusion is the transfer to the

circulation of the patient (the receiver) whose
blood is deficient in quantity or quality through
a disease or accident a volume of blood
obtained from the healthy person (a donor)
(Kebadnew Mulatu et al., 2017). Blood
transfusion is an essential part of each country's
healthcare system and is the commonest
treatment in which transfused blood and its
component are used properly to save and
support patients' lives (Belousov, 2018).
Transfusion of blood is considered safe, but
like so many other clinical techniques, it is
linked to clinical or health risks, including

Blood is a body liquid that provides
necessary nutrients and oxygen in the cells and
carries metabolism waste products away from
those same cells, it is capable of saving the
lives of millions, and the only safe blood
supply available in the world is by voluntary
givers. In most countries, demand for blood
and blood products is still growing as the
human life expectancy is growing and new
aggressive surgical and therapeutic methods
have been applied which require large
quantities of blood and blood products
(Kebadnew Mulatu et al., 2017). Globally, . .
the trend of blood transfusion has grown from adverse effects that arise as a re_sult of mlstakes
85 million transfusion units in 2012 to 112.5 and under o_ptlmal care during transfusion
million donations in 2016 (WHO, 2017). process (Davis et al., 2011), or maybe as a
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result of failure to conduct essential checks and
perhaps the assumption that someone else is
responsible for safety transfusion (WHO,
2017). Transfusion risks refer to the reactions
or complications during or after blood
transfusion, besides the fact of being related to
it. These include bacterial contamination, acute
hemolytic effects caused by ABO system
incompatibility, anaphylaxis reactions, and
fluid overload. These complications may be
non-immune connected with human error; or
immune, linked to the organic response
mechanisms to the blood transfusion (de
Mattia & de Andrade, 2016).

The conducting of blood transfusion has
five stages, four of them related to nursing
performance which includes elaboration before
collecting blood units from the storage site,
blood bag gathering, pre-transfusion measures,
and post-transfusion measures and monitoring
to preserve patients' safety (Bielby et al.,
2011). The nurse must remain with the patient
and carefully monitor him during the first 15
minutes for transfusion reactions because it
usually appears before the first 50 mL of the
unit has been transfused. If a reaction occurs,
promptly stop the transfusion and report the
practitioner, measure vital signs 15 minutes
after the beginning of the transfusion and any
time that the patients' status warrants during the
transfusion, closely monitor the flow rate, and
check the IV insertion area for signs of
infiltration (Kluwer, 2016).

Blood transfusion is a complicated
multistep operation involving members of
several different professional groups; nurses,
doctors, laboratory scientists as well as, donors
and recipients (WHO, 2017). Nurses have a
critical role in ensuring blood transfusion
safety because the nursing team is accountable
for knowing the indications for transfusions,
checking data to prevent errors, guiding
patients on blood transfusion, detecting, acting
in compliance with transfusion reactions, and
documenting the procedure (Tavares et al.,
2015). The nurse on the front line of patient
care must be skillful at administering blood
products safely and handling adverse reactions
promptly and with confidence (Connelly &
Powers, 2013).

The nurse should be conscious of his/her
responsibility for the competency of care given
to the patients, the institution, ethics, laws, and
occupational standards, as well as performance
that contributes to the appraisement of care and
the patients' satisfaction (Ndambuki, 2013).
Competency of care are indicating that the right
things are being done right, improving the
outcomes for patients, their families, and their
communities (Burhans & Alligood, 2010); it
is an optimal equilibrium between possibilities
realized and a framework of norms and values.
The competency of nursing care make a vital
difference in patient outcomes and safety,
optimal nurse staffing is a critical element in
improving the quality of patients' care and
preventing complications (Aslani et al., 2010).

Nursing performance competency and
safety of transfusion is based on nurses'
information and skillfulness, which lead to
decreasing the hazards of blood transfusion
(Belousov, 2018 & Al Nasr, 2016). Nurses
with  evidence-based knowledge on the
principles of blood transfusion are probable to
carry on safe blood transfusions and help to
prohibit transfusion-associated morbidities and
mortalities. Nurses are required to know every
step of a safe blood transfusion process
thoroughly. The outcomes of studies that
evaluating nurses' blood transfusion knowledge
reveal a necessity to improve nurses'
knowledge, practice, and competency. Some
studies have shown that nurses did not have
adequate  information  concerning  blood
transfusion criteria, prevention of possible
adverse reactions, and safe blood transfusion
practices (Lahlimi et al., 2015)

It is very important for nurses to receive
theoretical and practical education to prepare
them for their tasks as nursing care specialists.
Nursing staff needs to engage in plenty of
ongoing training as well the needs of patients
continue to change and there are new
developments in the procedure, the education
of nurses never stops as they are required to
continually master new skills and concepts
throughout their career (Taher et al., 2013).
Hence the present study was aimed to evaluate
the effect of the educational bundle on securing
nursing competency toward safe blood
transfusion.
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Significance of the study:

Blood Transfusion is a daily practice in
clinical departments, despite its vital role in
saving lives and enhancing patients' life, it is
associated with risks (Kafando et al., 2017).
WHO reported in 2011 that over 9 million
patients in 90 different countries receive blood
yearly (Flood & Higbie, 2016).Failure to
follow  correct  procedures, inadequate
processes, omitting steps, or wrong procedure
being performed; inadequate knowledge about
safe blood transfusion practices among nurses
can lead to adverse consequences in the
transfusion recipients (Bellamy,
2018). According to most reports in 2019 blood
transfusion errors continue to occur, which
represents 84.1%, possibly preventable an
account 5.6% and not preventable 10.3%.
Moreover, transfusion-related deaths represent
29.4%; the most prevalent cause of transfusion-
related deaths was the transfusion-associated
circulatory overload, and patient identification
errors when taking the blood sample (Annual
Serious Hazards of Transfusion Report
(SHOT), 2019) which represent 42.6%. The
safety and efficiency of the transfusion
operation are dependent on the knowledge and
practices of nurses who carry out the
procedure. The bad practice may lead to
preventable hazards that may threaten patients'
integrity. Published studies indicated that
nurses' performance varied across contexts and
high pointed that patients received under
optimal care and improper transfusion
culminated in death or morbidity (Kozier et al.,
2018). To improve health professionals'
performance, persistent training of health
workers involved in blood transfusion should
be an integral part of the work plans of the
health care facilities (Kafando et al., 2017).

Aim of the Study:

This study aimed to evaluate the effect of
the educational bundle on securing nursing
competency toward safe blood transfusion
through:

- Assessing nurses' knowledge and practice
competency regarding safe blood transfusion.

- Design and implement an educational bundle
based on previously assessed nurses' actual
needs regarding safe blood transfusion.

- Evaluating the effect of the educational
bundle on nurses' knowledge and practice
competency  regarding  safe  blood
transfusion.

- Determine the statistical relation between
nurses' knowledge, and practice
competency scores regarding safe blood
transfusion.

Research hypotheses:

To achieve the study's aim the following
research hypotheses were formulated:

1. The educational bundle will improve the
nurses' knowledge and practice competency
regarding safe blood transfusion.

2. There will be a statistically significant
relation between nurses' knowledge, and
practice competency scores regarding safe
blood transfusion pre-post implementation
of the educational bundle.

Subjects and Method:

Research Design:

A quasi-experimental, pre-post
design was used to achieve the study's aim.

Settings:

The study carried out in hematological,
emergency & oncology departments at Zagazig
University Hospitals, Al Sharkia governorate,

Egypt.
Subjects:

All available nurses (50), who work in the
previously mentioned settings; providing direct
clinical care to patients, and accept to
participate in the study.

Tools of Data Collection:

Tool I: A Structured Interviewing
Questionnaire: It was designed by the
researchers after reviewing related literature
to assess the nurses' socio-demographic
characteristics and knowledge about blood
transfusion. It had the following two
sections:
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(1)

@)

Socio-demographic  characteristics:
includes 12 closed-end questions covered
studied nurses' age, gender, marital status,
qualifications, residential area, salary,
general experience years in nursing and
blood transfusion, number of sharing in
blood transfusion per week, attendance of
training courses regarding safe blood
transfusion, and the presence of written
guidance about safe blood transfusion
policy in the ward.

Nurses' knowledge questionnaire: This
part was used to assess nurses' knowledge
about blood transfusion, its adverse
reactions, and their management of
reactions. It was adapted from Hijji et al.,
(2012) and developed by the researchers
after reviewing previous and recent
available related literatures (Abd Elhy &
Kasemy, 2017; Kumarage et al., 2017;
Kozier et al., 2018). This part integrated
"49" questions in the form of multiple-
choice and true/false questions, it covered
five areas of nurses' knowledge as the
following:

Nursing activities before initiation blood
transfusion, it consisted of 9 questions,
five of them related to the patient
preparation as "the appropriate time to
make assures from the presence and
patency of IV access line of blood
transfusion, a suitable time to request a
blood package from the blood bank, the
immediate  nurses' decision  toward
incomplete physician's order about blood
transfusion, the information should be given
to the patient before blood transfusion, and
time of recording the baseline vital signs
before initiating blood transfusion”, and
four questions related to the blood package
requisition as "the information should a
nurse have to ensure collecting the right
blood for the right patient, the suitable
methods to transport blood package from
the blood bank to department, the first
action of the nurse when collecting A" unit
of blood from the bank for a patient whose
blood group is A" positive, and the nurses'
action when forget to transfuse blood
package for 1-2hr in an emergency
situation”.

2. Nursing activities for initiation of blood

transfusion consisted of 7 questions about
the most important nursing actions with
regards to the patient that the nurse must do
for initiate transfusion, the cases in which

blood warming must indicate prior
transfusion, the best time to start
transfusion when received blood in the

department at 4.00 PM, the method of
handling blood bag in the ward after
obtaining it, the most important three steps
to properly identify the right patient before
initiating the transfusion, the suitable filter
size of blood transfusion set, and the cases
in which acceptable not to check patients'
details at the bedside before blood
administration.

Nursing activities during and after blood

transfusion consisted of 11 questions about

the routine nursing activities that should
perform just after starting the blood
transfusion until it ends, complications of
rapid administration of cold blood through
the central venous route in the right atrium,
the rate to initiate blood transfusion for the
adult patient, the maximum duration to use
blood administration set in continuous
multiple transfusions, the maximum
duration for administers a unit of blood
completely to the patient, the indications of
slow blood transfusion, the solutions/agents
can be safely mixed with the transfusion of
blood, the time of recording vital signs in
the 1% 2" and 3" hour after starting a
transfusion at 2:00 PM, and the time and
duration of observing the patient for a
possible transfusion reaction.

. Adverse reactions of blood transfusion

consisted of 10 questions about the
common causes of fatal transfusion
reactions occurrence, the most complication
of blood transfusion, the usual complaints
of patients related to transfusion adverse
reactions, causes of acute hemolytic
reaction, allergic reaction, Febrile, a Non-
Hemolytic  Reaction, septic  reaction,
circulatory overload, air emboli, and
hypothermia during a blood transfusion.

Nursing  management  for  blood
transfusion adverse reactions consisted of
12 questions related to the nursing
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interventions that could minimize the risk
of developing acute transfusion reactions,
the immediate nursing interventions of
acute transfusion reactions, the nursing
interventions that protect the patient from
blood transfusion complications, the first
nursing intervention should take to handle
the patients' allergic transfusion reactions,
the nursing interventions related to delayed
hemolytic reaction, mild and severe febrile
non-hemolytic reaction, allergic reaction,
bacterial infection, hypocalcemia,
hyperkalemia, and air embolism due to
blood transfusion.

The scoring system for knowledge: For
each item, a correct answer was scored "1"
and the incorrect “zero". For each area of
knowledge, the scores of the items were
summed-up and the total divided by the
number of the items, giving a mean score
for the area, which was converted into a
percent score. The nurses' knowledge was
considered satisfactory if the percent score
was >80% and unsatisfactory if <80%
based on data entering and statistical
analysis.

Tool II:
Checklist:

This tool was used to assess the level of
nurses' practices regarding safe blood
transfusion pre/ post-intervention. It was
adopted from Kozier et al., (2018), it included
"21steps" categorized as three phases:
Preparation Phase "4 steps", which covered the
studied nurses' preparation skills before blood
transfusion, Performance Phase "14steps",
which covered the studied nurses' skills during
a blood transfusion, and Terminate Phase of the
transfusion™3steps", which covered the studied
nurses' skills post to blood transfusion.

Blood transfusion Observational

- The scoring system for practice: A score
of "1 was given for complete done and a
score of "'zero™ was given for incomplete
done/not done. For each practice part the
scores of the items were summed-up and the
total divided by the number of the items,
giving a mean score for the area, these
scores were converted into percent scores,
the practice was considered competent if the
percent score was >80% and incompetent if
<80% based on data entering and statistical

analysis. This high cutoff-point was set due
to the critical situation the nurse is dealing
with, which necessitates a very high level of
knowledge and practice.

Tools validity and reliability:

Tools were presented to five experts
including three of the medical-surgical nursing
field from the Faculty of Nursing, Zagazig
University, and two professors of the medical
field (hematologists & oncologist professor), to
test its content validity, then modifications
were done according to the experts' judgment
on the clarity of sentences, appropriateness of
content and sequence of items. Regarding
reliability, the internal consistency reliability of
all items of the tools was assessed using
Chronbach's Alpha test. It was 0.85 for
knowledge (tool 1) & 0.87 for practice (tool I1).

Ethical consideration

Official permission was obtained from
Dean the Faculty of nursing and directors of
the previously mentioned settings before
starting the study. Strict confidentiality was
ensured throughout the study process. All
nurses were assured that their data was used for
research purposes only and each one was
informed of the right to withdraw from the
study at any time without giving any cause.

Pilot study:

A pilot study was carried out on 10% (5
nurses) from the total number of nurses to
assess the clarity and applicability of the study
tools, as well as to estimate the time needed for
data collection. Nurses in the pilot study were
excluded from the actual study sample since
some modifications were done.

Fieldwork:
A. Preparatory stage (Assessment stage):

- The fieldwork was carried out from the
beginning of September to the end of
December 2018 in the previously
mentioned settings after taking official
permissions to collect the data. The actual
fieldwork started by meeting researchers
with nurses throughout the work shifts and
obtained their informed consent verbally
after introduced researchers to participant's
and gave them a complete background
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about the study and its aim, then the pre-test
format was distributed to collect the
required data. The researchers were meeting
the participants individually during the
morning and afternoon shifts to collecting
pretest data through filling the structured
questionnaire to assess the nurses'
sociodemographic  characteristics  and
knowledge about safe blood transfusion
(Tool 1), then an observational checklist
(Tool 1) was collected by the researchers
through observing the nurses' during their
actual practices with the patients. The
average time required for completion of
each tool was around 20-30 minutes.

B. Implementation stage (Intervention
stage):

- Once the assessment phase was completed,
the educational bundle was designed by the
researchers  according to  previously
assessed nurses' needs obtained from the
assessment phase. It was designed to
improving and updating nurses' knowledge
and their practice competency about safe
blood transfusion. The educational bundle
was included different audiovisual aids: a
booklet with CD-ROOM, illustrated videos,
leaflets, and posters which designed in a
simple Arabic language based on the review
of relevant literature (nursing textbooks,
journals, and internet resources) and experts
opinions, also included both knowledge and
practical training sessions, furthermore,
"WhatsApp" group was constructed for
continuously contact between researchers
and participants.

- The educational bundle was implemented to
nurses through previously —mentioned
audiovisual aids and theoretical and
practical training sessions. The theoretical
content was given through four theoretical
sessions that covered the blood donation
process, blood transfusion process, blood
transfusion adverse reactions, nursing
management for adverse reactions, safety
measures throughout blood transfusion, and
nurses'  responsibilities  toward  the
transfusion process. While practical content
covered demonstration of safe blood
transfusion procedure by researchers and

re-demonstration by studied nurses through
eight practical training sessions at hospital
quality management unit, the nurses were
divided into ten small groups, each group
included from five nurses. Moreover, the
researchers were available for more
clarification whenever needed throughout a
social channel (E. mail & WhatsApp).

C. Evaluation stage (Post-intervention
stage):

- To evaluate the effectiveness of the
educational bundle on securing nursing
competency toward safe blood transfusion,
the studied nurses’ knowledge and practice
was evaluated pre-post implementation of
educational bundle. Within four months
after complete the explanation and
providing the nurse a time to re-
demonstrate the procedure; a post-test was
done by using the same pretest
questionnaire and an observational checklist
(Tool I &Tool I1). The effectiveness of
educational bundle was based on the
finding of differences or no between pre-
intervention stage (baseline evaluation) and
post-intervention stage

Statistical analysis:

Data entry was done using a compatible
personal computer. The Statistical Package for
Social Sciences (SPSS version 20.0) was used.
The content of each tool was coded,
categorized, and then analyzed. Data were
presented using descriptive statistics in the
form of frequencies and percentages for
qualitative variables and means and standard
deviations  for  quantitative  variables.
Quantitative continuous data were compared by
using student t-test in case of comparisons
between the mean scores of the studied group
before and after implementation of the
educational bundle. The qualitative studied
variables were compared using the Chi-square
test. Pearson correlation analysis was used for
assessment of the inter-relationships between
the nurses' knowledge and practices about
blood transfusion. A statistically significant
difference was considered when P-value < 0.05
and a highly statistically significant difference
were considered when P-value < 0.001.
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Results:
Table 1: Socio-Demographic Characteristics of Participants' Nurses (n=50).
Demographic characteristics No %
Age : Less than 25 years 15 30.0
25-30 years 21 42.0
31-35 years 4 8.0
More than 35 years 10 20.0
Mean + SD: 25.20+2.22
Gender: Male 4 8.0
Female 46 92.0
Marital state: Married 37 74.0
Unmarried 13 26.0
Qualification: Secondary nursing school 16 32.0
Technical institute 33 66.0
Bachelor 1 2.0
Residence: Urban 49 98.0
Rural 1 2.0
Salary: Enough 37 74.0
Not enough 13 26.0
Attendance of workshops or training program | Yes 32 64.0
about safe blood transfusion: No 18 36.0
The Presence of written guidance about safe | Yes 39 78.0
blood transfusion policy:
No 11 22.0
If yes, the nurses read the written guidance: Yes 32 64.0
No 18 36.0

Table 1 shows that 42 % of participant nurses was 25-30 years old, the majority of them (92%,
and 98% respectively) were females and lives in urban areas, about three quarters were married and
had enough salary (74%), two-thirds of them had a nursing technical institute (66%). Nearly two-
thirds had attended previous workshops related to blood transfusion (64%), more than three fourth
reported that written guidance for safe blood transfusion in the ward was available (78%) and 64%
of them were read it.
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Figure 1: Distribution of participant nurses according to their experiences (n=50)

Figure 1 demonstrates that 40% of the studied nurses had general experience in the nursing field
<5 years, 34% had from >5-10 experience years, while only 26% of them had more than 10 experience
years. Regarding nurses' experience years in blood transfusion practice, the same figure reveals that 66%
of nurses had <5 experience years in blood transfusion, and only 20% of them had more than 10
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experience years. Also, this figure illustrates that 66% of nurses were sharing in blood transfusion less
than or equal 5 times weekly, while only 8% of them were sharing more than 10 times weekly.

Table 2: The satisfactory knowledge of participants' nurses about nursing activities before initiation
blood transfusion pre and post-intervention (n=50):

Satisfactory Knowledge > 80
Items Pre - Post - intervention 1?2 P- value
intervention
No | % No [ %

Patient preparation:
‘I_'he appropriate time to assure from the IV access 35 70.0 50 100.0 3556 059*
line presence.
A suitable time to request a bl. package from the 33 66.0 47 94.0 9.800 002%*
blood bank.
The nurses' decision tqward incomplete physician's 3 6.0 40 80.0 37.000 000%*
order about bl. transfusion.
The |nf(_)rmat|on is given to the patient before bl. 43 86.0 49 98.0 4500 034*
transfusion.
lete_ time of recordmg the baseline vital signs before 36 72.0 49 98.0 11.267 001**
initiating bl. transfusion.
Blood package requisition:
The information should a nurse have to ensure ok
collecting the right blood for the right patient. 18 36.0 46 920 28.000 000
The suitable methods to transport bl. package from ox
the blood bank to the department. 3 700 49 %80 14.000 000
The nurses' action when collecting A” unit of blood
from the bank for a patient whose blood group is A* 4 8.0 30 60.0 26.000 .000**
positive.
The nurses' action when forget to transfuse bl. ox
package for 1-2hr. 21 42.0 43 86.0 18.615 .000

Total 25 50.0 45 90.0 36.28 .000**

(*) Statistically significant difference at p< 0.05  (**) highly statistically significant difference at p< 0.01

Table 2 indicates that only half of participants' nurses (50%) had total satisfactory knowledge
about nursing activities before initiation of blood transfusion (patient preparation and blood package
requisition) pre-intervention of the educational bundle, while most of them (90%) had a total
satisfactory knowledge post-intervention of the educational bundle, with a highly statistically
significant difference and improvement post-intervention in most knowledge items especially
related to nurses' decision toward incomplete physicians' order for blood transfusion and their action
when collecting A unit of blood from the bank for a patient whose blood group is A* (p=.000).

Table 3: The satisfactory knowledge of participants' nurses about nursing activities for initiate
blood transfusion pre and post-intervention (n=50).

Satisfactory Knowledge > 80
s Pre - Post - p.
intervention intervention 12 VElE
No % No %
The most important nursing actions with regards to the
patient that the nurse must do for initiate transfusion 10 20.0 47 94.0 37.000 000+
Indications for blood warming before transfusion. 33 66.0 47 94.0 9.800 .002**
The best time to start transfusion when received blood in the o
department at 4.00 PM. 21 42.0 35 70.0 10.889 .001
The_ n_1eth_od of handling blood bag in the ward after 4 8.0 34 68.0 30.000 000%*
obtaining it.
The most important three steps to properly identify the right .
patient for initiating the transfusion. a4 8.0 50 100.0 6.000 014
The suitable filter size of blood transfusion set. 4 8.0 23 46.0 17.190 .000**
The cases in which acceptable not to check patients' details o
at the bedside before blood administration. 32 64.0 50 1000 18.000 000
Total 22 44.0 41 82.0 49.000 .000**
(*) Statistically significant difference at p< 0.05 (**) highly statistically significant difference at p< 0.01
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Table 3illustrates that only 44% of studied nurses had a total satisfactory knowledge pre-
intervention of the educational bundle about nursing activities for initiation blood transfusion, while
the majority (82%) of them had satisfactory knowledge post-intervention, with a highly statistically
significant difference and improvement post-intervention compared to pre-intervention in all
knowledge items especially was related to the method of handling blood bag in the ward after
obtaining it and the suitable filter size of blood transfusion set (p=.000).

Table 4: The satisfactory knowledge of participants' nurses about nursing activities during and after
blood transfusing pre and post-intervention (no=50).

Satisfactory Knowledge > 80
Pre - Post —

intervention intervention x

No % No %

Items 2 P-

value

Routine nursing activities perform just after starting blood

transfusion until complete. 28 56.0 49 98.0 18.182 | .000**

The complications of rapid administration of cold blood

through the central venous route in the right atrium. 18 36.0 43 86.0 23148 | .000**

Rate of initial blood transfusion for adult patient. 17 34.0 39 78.0 22.000 | .000**

The maximum duration to use blood administration set in

. . - 3 6.0 24 48.0 19.174 | .000**
continuous multiple transfusions.

The maximum durgtlon for administers a unit of blood 2% 520 44 88.0 18.000 | .000**
completely to the patient.

The indications of slow blood transfusion. 20 40.0 37 74.0 12,565 | .000**

l’pglzg:jutlons/agents can be safely mixed with the transfusion 19 38.0 37 74.0 10125 | 001%*

The time of measuring vital signs in the 1% hour after starting a

; 44 88.0 48 96.0 2.667 102
transfusion.

The time of measuring vital signs in the 2™ hour after starting a

N 24 48.0 42 84.0 14.727 .000**
transfusion.

The time of measuring vital signs in the 3" hour after starting a

transfusion 19 38.0 40 80.0 19.174 | .000**

The time anq duratlpn of observing the_ patient for possible 16 320 36 720 18182 | .000**
adverse reactions during and after transfusion.

Total 22 44.0 40 80.0 50.000 | .000**

(*) Statistically significant difference at p< 0.05 (**) highly statistically significant difference at p< 0.01
Table 4 indicates that slightly more than two-fifth of studied nurses (44%) had a total
satisfactory knowledge pre-intervention of the educational bundle about nursing activities during
and after blood transfusion, while the majority of them (80%) had total satisfactory knowledge post-
intervention, with a highly statistically significant difference and improvement in most nurses'
knowledge items post-intervention compared to pre-intervention especially was related to the
maximum duration to use blood administration set in continuous multiple transfusions (p=.000).

Table 5: The satisfactory knowledge of participants' nurses about adverse reactions of blood
transfusion pre and post-intervention (no=50).

Satisfactory Knowledge > 80
Pre - Post -
Items . . . . 2 P-
intervention | intervention x value
No % No %
Common Causes of fatal transfusion reactions occurrence. 21 42.0 38 76.0 | 12.565 | .000**
Most complication of blood transfusion 9 18.0 21 42.0 | 7.200 .007**
Usual complaints of patients related to transfusion adverse reaction 24 48.0 44 88.0 | 16.667 | .000**
Causes of acute hemolytic reaction. 26 52.0 49 98.0 | 23.000 | .000**
Causes of an allergic reaction. 10 20.0 38 76.0 | 26.133 | .000**
Causes of Febrile, a Non-Hemolytic Reaction. 22 44.0 46 92.0 | 22.154 | .000**
Causes of septic reaction. 25 50.0 45 90.0 | 20.000 | .000**
Causes of circulatory overload. 29 58.0 48 96.0 | 19.000 | .000**
Causes of transfusion air emboli. 37 74.0 45 90.0 | 5.333 .021*
Causes of transfusion hypothermia. 44 88.0 47 940 | 1.286 .257
Total 25 50.0 42 84.0 | 40.091 | .000**
(*) Statistically significant difference at p< 0.05 (**) highly statistically significant difference at p< 0.01
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Table 5 clarifies that there were a highly statistically significant difference and improvement
in most nurses' knowledge items about adverse reactions of blood transfusion as well as in total
knowledge score post-intervention of educational bundle compared to their knowledge pre-
intervention (p<0.01), also the major satisfactory knowledge of nurses pre-intervention was about
causes of hypothermia during a blood transfusion, that had improved in post-intervention but not
reaches to statistical significance (p=.257).

Table 6: The satisfactory knowledge of participants' nurses about Nursing management of blood
transfusion adverse reactions pre-post-intervention (no=50).

Items Satisfactory Knowledge > 80
Pre - Post - 1’ P-
intervention intervention value
No % No %
llr\elgtr;:r(;gs interventions that minimize the risk of acute transfusion 38 76.0 a4 88.0 13520 | .000**
Immediate nursing interventions for acute transfusion reactions. 47 94.0 50 100.0 3.000 .083

L\‘leg(r;:ggs.mterventlons that protect the patient from bl. transfusion 16 320 47 94.0 27457 | 000**
First nursing intervention should take to handle the patients' allergic

transfusion reactions. 11 22.0 36 72.0 23.148 | .000**

Nursing interventions related to Delayed Hemolytic reaction. 16 32.0 39 78.0 21.160 | .000**

Nursing interventions related to mild Febrile non-hemolytic reaction. 21 42.0 42 84.0 21.000 | .000**

Nursing interventions related to severe Febrile non-hemolytic reaction. 23 46.0 43 86.0 16.667 | .000**

Nursing interventions for an allergic blood transfusion reaction. 21 42.0 46 92.0 25.000 | .000**

Nursing interventions related to blood transfusion bacterial infection. 28 56.0 48 96.0 18.182 | .000**
Nursing interventions related to hypocalcemia due to blood

transfusion. 35 70.0 44 88.0 5.400 | .020*

;I;Qﬁsfrdlsjirgmg interventions related to hyperkalemia due to blood 13 26.0 27 54.0 9800 | .002**

The nursing interventions related to air embolism of blood transfusion. 15 30.0 37 74.0 14.700 | .000**

Total 24 48.0 41 82.0 49.000 | .000**

Overall nurses' knowledge 28 56.0 48 96.0 18.182 | .000**

(*) Statistically significant difference at p< 0.05 (**) highly statistically significant difference at p< 0.01

Table 6 illustrates that less than half of nurses (48.0%) had a total satisfactory knowledge
about nursing management of blood transfusion adverse reactions pre-intervention of the
educational bundle, while post-intervention, the majority of them (82.0%) had a total satisfactory
knowledge about it, with a highly statistically significant difference and improvement post-
intervention in most nurses' knowledge items especially was related to the first nursing intervention
should take to handle the patients' allergic transfusion reactions (p=.000). Generally, the overall
satisfactory nurses' knowledge about safe blood transfusion pre-intervention was 56% that improved
to 96% in post-intervention of the educational bundle.

Table 7: The satisfactory total practices of safe blood transfusion pre and post-intervention among
participants' nurses (n=50).

Blood transfusion phases Competent Practice > 80
Pre - Post - x 2 P- value
intervention intervention
No % No %
Preparation Phase™ 31 62.0 44 88.0 37.356 | .000**
Performance Phase ** 33 66.0 43 86.0 47.000 | .000**
Terminate Phase of the transfusion®* 36 72.0 46 92.0 50.000 | .000**
Overall nurses' practice 33 66 45 90 47.563 000"
Mean + SD 8.2+2.1 Rang =1-21
*Maximum ¥ % = Chi-square test ** Highly statistically significant difference at p< 0.01

Table 7 shows that there were a highly statistically significant difference and improvement of
nurses' practices about safe blood transfusion in all blood transfusion procedure phases post-
educational bundle intervention compared to pre-intervention (p=.000). Generally, the overall
competent nurses' practice of safe blood transfusion pre-intervention was 66% that improved to 90%
in post-intervention of the educational bundle with Mean + SD 8.2+2.1 and rang from 1-21.
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tachycardia bradycardia  chest pain  hypotension Shallow nausea and
breathing vomiting

Figure 2: Distribution of the commonest signs and symptoms of blood transfusion adverse reactions
as reported by participants' nurses (n=50)

Figure 2 demonstrates that tachycardia, nausea, and vomiting followed by bradycardia and
chest pain was the commonest signs and symptoms of blood transfusion adverse reactions as
reported by participants' nurses (27.5%, 21.6%,19.6%, &17.6%) respectively, while the less
common signs and symptoms were shallow breathing followed by hypotension (2% & 11.8%)
respectively.

50 - 9 .
40 36% 44% The Common Errors In Bl. Transfusion Process
30
20 12%
10 4% 4% m—
O T T T T T
Not check vital BI. Incorrect Pt Not observe Pt Incorrect
signs Pre-Post incompatibility identification during infusion rate
transfusion

Figure 3: Distribution of common errors in blood transfusion process as reported by participants'
nurses (N=50)

Figure 3 clarifies that the commonest errors in the blood transfusion process that lead to an
adverse reaction as reported by participants' nurses included the blood incompatibility followed by
not check vital signs pre, during and post-transfusion was (44%, & 36%) respectively. The other
common errors that may occur were incorrect infusion rate, and incorrect patient identification, or
not observing the patient during transfusion (12% & 4%) respectively.
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Table 8: Relations between total satisfactory knowledge, practice, and demographic characteristics of participants' nurses in the pre-intervention phase

(no=50)
Items Age Qualification General Experience Sharing Attendance Total Total
experience in blood in blood training Knowledge practice
years transfusion transfusion courses pretest pretest
Age:
- Pearson Correlation 1 -.534** .659** .652** 211 -.087- -.268- -407**
- Sig. (2-tailed) - .000 .000 .000 141 547 .060 .003
Qualification:
- Pearson Correlation -.534** 1 -.655** -.690** -.286* 117 .385** .252
- Sig. (2-tailed) .000 - .000 .000 044 420 .006 077
General experience years: o P o " ek . oy
- Pearson Correlation .659 .655 1 738 279 .285 413 .254
- Sig. (2-tailed) .000 .000 - .000 .050 .045 .003 075
Experience in bl. transfusion:
~ Pearson Correlation 652%* -.690** 738%* 1 374%* -192- -.369** -.287*
- Sig. (2-tailed) .000 .000 .000 - .007 .180 .008 .044
No. of sharing in bl.
transfusion: 211 -.286* 279* 374** 1 -.126- -.024- .163
- Pearson Correlation
- Sig. (2-tailed) 141 044 .050 .007 - 383 870 257
Attendance training courses:
- Pearson Correlation -.087- 117 -.285* -.192- -.126- 1 173 .040
- Sig. (2-tailed) 547 420 .045 .180 .383 - .230 782

** Correlation is significant at the 0.01 level (2-tailed). * Correlation is significant at the 0.05 level (2-tailed).

Table 8 clarifies that there was a statistically significant relation of total nurses' knowledge with their qualification, general experience years in
nursing, and blood transfusion in the pre-intervention phase of the educational bundle, as well as there, was a statistically significant relation of

participant nurses' practice with their age and experience years in blood transfusion. Furthermore, there was a statistically significant relation of various
demographic characteristics with each other for participant nurses.
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Table (9): Correlations between participants' total satisfactory knowledge and practice pre and post

intervention (no=50).

Correlations Pre total Post total Pre total Post total
knowledge knowledge practice practice
Pre total knowledge: Pearson Correlation 1 .243 A46T7** 233
Sig. (2-tailed) -- .089 .001 .103
e |
Sig. (2-tailed) .089 - .294 .012
Pre total practice: ~ Pearson Correlation ABT** 151 1 .378**
Sig. (2-tailed) .001 .294 - .007
Post total practice:  Pearson Correlation .233 .353* .378** 1
Sig. (2-tailed) .103 .012 .007 -

** Correlation is significant at the 0.01 level (2-tailed).

* Correlation is significant at the 0.05 level (2-tailed).

Table 9 clarifies that there was a positive statistically significant correlation between total
nurses' knowledge and practice regarding safe blood transfusion pre and post-intervention of the
educational bundle as well as between their total pre/post practices.

Discussion:

Blood is a pivotal component of health
care, utilized in a wide range of clinical
servings, it most frequently applied for
supportive care in heart, blood vessels, and
transplant operations, massive injuries, and
treatment for solid and hematological
malignancies; also, it is more often used to
handle pregnancy-related problems and severe
infancy anemia. oncoming to enough, obtain
supplies of blood and its products and safe
transfusion services is the main part of any
powerful health system and is a substantial
component of efforts towards fulfilling the goal
of comprehensive health covering (WHO,
2017).

Millions of patients need blood and its
products transfusions all around the world
(Hijji et al., 2013). So, making mistakes in
transfusion and insufficient control of patients
who receive blood during the transfusion can
lead to death for such patients (Soc Guidelines,
2012). Nursing staff plays a substantial role in
the transfusion operation by referring patients
before  and  after-transfusion,  patients'
assessment, blood sampling, and conducting
the blood transfusion, and as accountable for
the final bedside check before transfusion, have
the last chance to prevent an unsafe

transfusion. Lack of information about safe
blood transfusion may cause nurses to perform
unsafe blood transfusion practices or to give
the incorrect blood components and lead to
adverse results in the patients (SHOT, 2019).

One of the most important medical
procedures is the appropriate blood transfusion
method, which is dangerous without adequate
and specific skills (Yousefian et al., 2015).
According to Serious Hazards of Transfusion
(SHOT) program about 70% of all reported
adverse events are recognized to the improper
transfused blood component. Developing blood
transfusion policy and strategy, including
appropriate guidelines as well as, providing
training programs for nursing staff is an
essential domain for a successful transfusion,
improving the quality of health care, and
acquiring new  knowledge and skills
(Hlingworth & Gray, 2013; Palmer, 2015).
Training programs should be given in
conjunction with a guided clinical practice,
where nurses can apply blood transfusion and
develop skills safely and competently (Tavares
et al., 2015). A discussion of the current results
will cover the following main areas:

Regarding the  Socio-demographic
characteristics of studied nurses, the current
study found that the highest percentage of

391




Original Article

Egyptian Journal of Health Care, 2019 EJHC Vol.10 No.3

studied nurses was between 25-30 years old,
and the majority of them were females. This
may be attributed to that the majority of
nursing force working in Zagazig university
hospitals are females, this finding may due to
that nursing education in the past was
specialized only to females. These findings
agree Yesilbalkan et al., (2019), who reported
in a study in Turkey, about "Assessing
knowledge of nurses on blood transfusion" that
the mean age of the participants was 27.36, and
the majority of the nurses were female. Also,
Abd Elhy & Kasemy (2017) showed that the
majority of the studied sample was female.
Moreover, Kavaklioglu et al., (2017)
mentioned that 71% of nurses were aged <29
years, and 94% of them were female. While
these findings disagree with Abolwafa et al.,
(2018), who reported that 45% of nurses' age
from 31: 40 years, but the agreement with him
in the gender of nurses as 85.0% of nurses in
his study were females.

The current study found that nearly two-
thirds of nurses had attended previous training
or workshops related to safe blood transfusion.
This finding congruent with Yesilbalkan et al.,
(2019), who reported that more than half of
studied nurses were previously trained about
transfusion, also agree with Kavaklioglu et al.,
(2017), who mentioned that 79% of
participants had received training about the
transfusion of blood and blood products.
Moreover, Tavares et al., (2015), assert on that
a coaching program should be given in
incorporation with a guided clinical practice,
where new nursing staff to apply blood
transfusion can develop skills safely and
competently. Kabinda et al., (2014) added that
traineeship and teaching are paramount for all
staff involved in the transfusion operation and
as they diminish transfusion mistakes.
Similarly, this gave support to the rationale of
the present study result.

While this finding is not in agreement
with Abolwafa et al., (2018), who reported that
all of the studied nurses didn't receive any
training courses about blood transfusion,
Khalaf et al., (2017), who indicated that only
about one-third of the studied nurses had
received training courses related to transfusion,
and Tetteh Ebenezer (2015) found that 72.1%
of the nurses claimed not to have had any

training session in issues concerning blood
transfusion. Moreover, Khalil et al., (2013),
revealed that the majority of nurses did not join
any preceding teaching program about blood
transfusion. Additionally, Hijji et al., (2012a)
in their study demonstrated that 85% of nurses
reported that they had never received any in-
service training in this field.

Related qualifications, the current results
showed that two-third of studied nurses had a
nursing technical institute diploma degree,
while only 2% of them had a bachelor. This
finding might be attributed to a shortage of
high graduated nurses attached and working at
Zagazig University Hospital who were always
busy with administrative duties. These findings
agree with Abolwafa et al.,, (2018), who
revealed that the highest percentage of studied
nurses have technical institute education level.
While this result not proportionate with
Yesilbalkan et al., (2019), who reported that
the plurality of the nurses had a bachelor’s
degree and was not members of a professional
association, and with Abd Elhy & Kasemy
(2017), who reported that plurality of studied
subjects had bachelor’s in nursing. Also, Silva
et al., (2016) stated that more than two-thirds
of the studied subjects were female that has a
bachelor's degree in nursing.

Concerning to presence of written
guidance about safe blood transfusion policy
in the ward, the current results showed that
more than three fourth of nurses reported that
written guidance for safe blood transfusion in
the ward was available and nearly two-thirds of
them were read it. This finding disagreement
with Tetteh Ebenezer (2015), who revealed
that the respondents were not too sure of
having a unit protocol guide for administering
blood transfusion, also, the nurses were not
convinced that the available protocol was clear,
concise, and simple to follow.

Regarding nurses' experiences in the
nursing field, the current results showed that
two-fifths of the studied nurses had general
experience in the nursing field less than or
equal 5 years, and one-third of them had >5-10
experience years. This might be due to, that the
most common age group of the studied nurses
is in the youngest age group ranging between
25-30 years. This finding consistent with
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Yesilbalkan et al., (2019), who reported that
80 % of the participants’ length of service in
the profession varied between 0 and 4 years.
Also, Abolwafa et al., (2018), who found that
55% of nurses had froml:5 vyears of
experience. Furthermore, Kavaklioglu et al.,
(2017) showed that 42% of participants had
been working at the hospital for 2 to 5 years.
Otherwise, Shafik & Abd Allah (2015)
mentioned that most of the study sample was
having experience from 5 - < 10 years in
hematology units. Also, Khalil et al., (2013)
revealed that the plurality of nurses had 5 -<10
years of experience in the medical department.
Elkattan, (2013) found that more than two-
thirds of the total sample under study had
experienced less than 10 years.
Moreover, Hajji et al., (2012b) mentioned that
approximately, two-thirds of the nurses were
those with five years of clinical experience or
less.

Regarding nurses' experience years in
blood transfusion practice, the current
findings clarified that about two-thirds of
nurses had less than or equal 5 experience
years in transfusion, and only one-fifth of them
had more than 10 experience years. This
outcome correlates with Yesilbalkan et al.,
(2019), who explored that 80 % of the
participants’ length of service in the clinic
varied between 0 and 2 years. Meanwhile,
Tetteh Ebenezer (2015) indicated that the
highest percentage of studied nurses had
between 1-5 years’ experience, and only 10.7
of them reported that they had 11 years and
more working experience in blood transfusion.

About sharing of participant nurses in
blood transfusion, the present result illustrated
that two-thirds of nurses were sharing in blood
transfusion less than or equal 5 times weekly,
while only 8% of them were sharing >10 times
weekly. From the researchers' view that the
longer duration of experience in blood
transfusion; the number of transfusions per
week, and training are effective factors for
improving nurses’ knowledge and practice
levels. These findings agree with Tetteh
Ebenezer (2015), who found that half of the
nurses, indicated that they had between 1 and 3
blood transfusions per week, whiles only 8.6%
said 7-10 per week. Also, Hijji et al., (2012b),
clarified that 89% of nurses administered blood

transfusions with a hesitancy that ranged from
1-4 times.

Regarding participant nurses'
knowledge about nursing activities before
initiation blood transfusion (patient preparation
& blood package requisition) pre and post-
intervention, the present result showed that
only half of participants' nurses had total
satisfactory knowledge about nursing activities
before initiation of blood transfusion pre-
intervention of the educational bundle, while
most of them had a total satisfactory
knowledge post-intervention of the educational
bundle, with a highly statistically significant
difference and improvement post-intervention
in most knowledge items especially related to
nurses' decision toward incomplete physicians'
order for blood transfusion and their action
when collecting A- unit of blood from the bank
for a patient whose blood group is A*. This
may be attributed to, that the highest
percentage of our participants had fewer
experience years in blood transfusion and less
sharing in blood transfusion weekly, in addition
to that only 2% of them had a bachelor's degree
in nursing.

This finding congruent with Ddungu et
al., (2018), who revealed that more than 60%
of the studied sample acknowledged they
lacked knowledge and needed training in
transfusion medicine. Also, Khalaf et al.,
(2017) demonstrated that nurses’ knowledge
about preparation essentials and principles
related to blood transfusion, was unsatisfactory
in the pre-training phase, but it get better
significantly in the post- training phase, this
applied to whole associated fields of
knowledge. Meanwhile, Kabinda et al., (2014)
assured that coaching and health teaching are
essential for all staff involved in the transfusion
operation as it minimizes transfusion errors.
Moreover, Khalil et al., (2013) revealed that
the nurses’ information before the health
program was generally unsatisfactory. This
supported by Hijji et al., (2012b), who
mentioned that the majority of nurses lacked
awareness of the issue of patient preparation
before leaving the ward for blood collection,
also indicated that 87.5% of nurses would act
on incomplete medical order and that 91% lack
knowledge of basic ABO terminology.
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Moreover, Reza et al., (2009) exhibited
that the greater part of nurses their information
was insufficient regarding blood and its
components which in-turn prevents them from
providing competent nursing care through
transfusion procedure. While the present
finding inconsistent with Abd Elhy& Kasemy
(2017), who demonstrated that the plurality of
the studied nurses had adequate information
related to the elaboration of the patient before
blood transfusion, while more than half of them
had fair and good information related to blood
pack collection, (which include method used to
transport blood from the blood bank,
knowledge of basic ABO terminology,
information to ensure collecting the right blood
from the blood bank). Furthermore, Lee et al.,
(2016) stated that about half of the studied
sample had adequate knowledge about blood
pack collection. Also, Tetteh Ebenezer (2015)
found that nurses’ had excellent knowledge
related to patient preparation about blood
transfusion. Yaghoobi et al., (2014) reported
that >50 of the studied subjects had a good
knowledge before blood transfusion.

Regarding participant nurses'
knowledge about nursing activities for initiate
blood transfusion pre and post-intervention, the
current results showed that that only two-fifths
of studied nurses had a total satisfactory
knowledge pre-intervention of the educational
bundle about nursing activities for initiation
blood transfusion, while the majority of them
had satisfactory knowledge post-intervention,
with a highly statistically significant difference
and improvement post-intervention compared
to pre-intervention in all knowledge items such
as the suitable filter size of blood transfusion
set, the best time to start transfusion,
indications for blood warming, and steps of
properly identify the right patient before
initiating transfusion, etc.

These findings in the same line with Abd
Elhy & Kasemy (2017), who clarified that
most of the studied nurses had pauper
knowledge regarding pre-transfusion initiation
nursing actions as (steps for patient
identification, indications for blood warming,
the suitable time to initiate the transfusion,
appropriate filter size of transfusion set). Also,
Tetteh Ebenezer (2015) found that the studied
nurses were required further training in key

areas like blood administration as 40.0% of
them were required further training in the
conducting of blood transfusions, 30.7% in
sampling and 25.0% were needed training in
the collection of blood bags. Moreover the
current results consistent with Hijji et al.,
(2012b), who pointed that the plurality of the
nurses had inadequate information about
nursing responsibilities before beginning the
blood transfusion, and mentioned that only 2%
of nurses were alert of all steps they must
follow up to correctly identify a patient, 8% of
them knew the most excellent practice of
starting the transfusion without delay after
bringing a unit of blood to the department, and
64% of nurses selected the incorrect filter size,
while 10% stated “T do not know”.

Also, Khouri (2011) mentioned that
teaching may consolidate the capability of
nurses to be efficient caring practitioners.
Furthermore, Aslani, et al., (2010) explored
that study nurses have good knowing and
practical practice of using needles with
appropriate diameters but don't have accurate
scientific  information  of  blood-heating
instruction and methods, and have poor
knowledge of the blood transfusion in terms of
identification of patients. The researchers have
explained that the prevention of mistakes and
blood transfusion errors is based on patient
identification; so insufficient knowledge is
threatening the patient.

Regarding participant nurses'
knowledge about nursing activities during and
after blood transfusing pre and post-
intervention, the current results indicated that
slightly more than two-fifth of studied nurses
had a total satisfactory knowledge pre-
intervention of the educational bundle about
nursing activities during and after blood
transfusion, while the majority of them had
total satisfactory knowledge post-intervention,
with a highly statistically significant difference
and improvement in most nurses' knowledge
items post-intervention compared to pre-
intervention especially was related to the
maximum duration to use blood administration
set in continuous multiple transfusions and
administers a unit of blood completely to the
patient, the solutions/agents can be safely
mixed with the transfusion of blood, the time of
measuring vital signs after starting a
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transfusion., and routine nursing activities
perform just after starting blood transfusion
until complete.

This result was in agreement with Abd
Elhy& Kasemy (2017), who stated that two-
thirds of the participant had pauper knowing
related to nursing responsibilities during and
after blood transfusion as (activities routinely
performed by nurses after starting the blood
transfusion, the maximum duration of using a
blood administration set and for completing a
unit of blood, agents compatible with blood,
vital signs recording after starting a
transfusion). Furthermore, Kavaklioglu et al.,
(2017) stated that most of the study participants
advisable of persistent coaching-related the
transfusion of blood and blood products. Also,
Lee et al., (2016) clarified that about one-third
of participants didn't distinguish the timing for
measurement vital signs post initiate blood
transfusion. Too, Tavares et al., (2015)
mentioned that the lowest score was recorded
for the nursing activities during the transfusion
process. In addition, Khalil et al., (2013)
revealed that an insufficient level of knowledge
about blood, blood transfusion, and transfusion
complications, which uncover the lack in their
training. Additionally, Asadi-Fakhr et al.,,
(2012) determined that only half of the
employees recorded patients' vital signs during
blood transfusion.

Regarding participant nurses’
knowledge about adverse reactions of blood
transfusion pre and post-intervention, the
current results showed that there were a highly
statistically ~ significant  difference  and
improvement in most nurses' knowledge items
about adverse reactions of blood transfusion as
well as in total knowledge score about adverse
reactions of blood transfusion post-intervention
of educational bundle compared to their
knowledge pre-intervention. This improvement
may be due to many reasons, knowledge
refreshment through the educational bundle,
relevance of the booklet content items and easy
language of it, and clarity of educational
bundle materials.

These findings agree with Abolwafa et
al., (2018), who showed a significant
improvement in all items of knowledge and
practice among the studied nurses after the

educational program implementation and this
led to an improvement of patients' outcomes.
Also, this goes in the same line with Abd
Elhy& Kasemy (2017), who clarified that the
larger number of the study had indigent
knowledge about the complications related to
blood transfusion and stated that inadequate
teaching, coaching, and inadequate refreshment
of knowing continuously lead to bad nurse'
knowledge which put patients at threat through
and after transfusion. Also, Saad et al., (2016)
mentioned that overall, the nurses had
significant knowledge deficits of complications
related to blood transfusion.  Since good
awareness of transfusion reaction by nurses
enables rapid intervention and management,
there was a need for a compulsory on-going

educational program to improve their
knowledge.
Regarding participant nurses’

knowledge about nursing management for
blood transfusion adverse reactions pre and
post-intervention, the current results illustrated
that less than half of nurses had total
satisfactory knowledge pre-intervention of the
educational bundle about it, while post-
intervention, the majority of them had total
satisfactory  knowledge, with a highly
statistically ~ significant  difference  and
improvement post-intervention in most nurses'
knowledge items especially was related to the
first nursing intervention should take to handle
the patients' allergic transfusion reactions.
Concerning  overall  satisfactory  nurses'
knowledge about safe blood transfusion pre-
intervention of the educational bundle was 56%
that improved to 96% in post-intervention.
From the researchers' view, the unsatisfactory
knowledge of the studied nurses in the present
study before program intervention may be
attributed to lack of preparation during the
basic education or lack of desire of nurses to

acquire new knowledge, overload in the
working situation, and lack of persistent
training courses related to safe blood

transfusion.

The current findings in the same line with
Encan & Akin (2019), who found that nurses
didn't have sufficient knowledge regarding the
causes of blood transfusion reactions or the
appropriate  precautions and interventions
required to prevent or manage blood
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transfusion reactions. Meanwhile, Khalaf et
al., (2017) demonstrated that there were very
low levels of knowledge among studied nurses
before the enforcement of the program; this
was expressly apparent in critical duties such as
preparation skills before blood transfusion,
cannulation, or central venous access, and
nursing actions for all suspected adverse
reactions during a blood transfusion.
Furthermore, Lim et al., (2016) stated that the
lowest knowledge score was recorded for
“during and  post-transfusion nursing
responsibilities and management of adverse
reactions areas”. Moreover, Javadzadeh
Shahshahani (2016) reported that personnel
who participate in the administration of blood
components must be trained in transfusion
procedures and in the recognition and
management of adverse reactions. Too, Saad et
al., (2016) mentioned that the majority of the
nurses were aware of the usual presenting
complaint of a mild allergic reaction but very
few nurses knew the first action in handling
this case and only 49.5% of them knew the
nursing intervention to minimize the risk of
acute transfusion reactions.

Regarding participant nurses'
practice of safe blood transfusion pre and post-
intervention of the educational bundle, the
current results showed that there were a highly
statistically  significant  difference  and
improvement of nurses' practices in all phases
of blood transfusion procedure  post-
intervention compared to pre-intervention.
Concerning overall competent nurses' practice
of safe blood transfusion, pre-intervention was
66% that improved to 90% in post-intervention
of the educational bundle. This finding goes in
line with Encan, & Akin (2019), who stated
that nurses require evidence-based professional
knowledge and skills to improving their
competency, and need adequate practice to,
improves therapeutic effects of blood
transfusion and decreases transfusion-related
adverse reactions. So, in the process of
ensuring safe blood transfusion, monitoring
and safe practices have huge importance.
Moreover, Sapkota et al., (2018) noticed that
the plurality of the sample had scanty
information related to blood transfusion and
clarified that lacking education, traineeship

programs lead to weak nurses' knowledge
regarding transfusion.

Meanwhile, Islami (2018) reported that
most of the nurses in his study had insufficient
knowledge and intermediate performance, and
concluded that there was necessary to improve
nurses’ level of knowledge and performance to
ensure the safety of blood transfusion and
suggested that an intervention can be
improved; update nurses' knowledge and
acquisition competent practices related to such
topic. Moreover, this finding congruent with
Khalaf et al.,, (2017), who exhibited that
88.8% of the studied nurses, had inefficient
practices before the enforcement of the
program as a contrast to after enforcement of
the program, where 87.5% of them had
efficient practices. These findings may reflect
the positive effect of the educational bundle to
achieve the main goal of this study and may
help increase the self-confidence of studied
nurses to make the right decisions during
urgent situations such as blood transfusion
reaction.

Regarding the common signs and
symptoms of blood transfusion adverse
reactions as reported by participants' nurses,
the current results demonstrated that
tachycardia, nausea, and vomiting followed by
bradycardia and chest pain was the commonest
signs and symptoms of blood transfusion
adverse reactions as reported by participants'
nurses, while the less common signs and
symptoms were shallow breathing followed by
hypotension. The decrease in an enumeration
of common signs and symptoms of bl
transfusion adverse reactions may be attributed
to, that two-thirds of our participants had a
fewer experience years in blood transfusion or
less sharing weekly in it as clarified in figurel.
This result compatible with Dubey et al.,
(2013), who declared that majority of nurses,
had good knowledge about signs and
symptoms of blood transfusion reactions. Also,
Thomas & Hannon (2010) added that many
transfusion reactions are unrecognized and
unreported by both nurses and physicians, so
the experience and training of the nurses in
recognizing and responding to the signs and
symptoms of transfusion reactions were
important.
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Regarding the common errors in the
blood transfusion process, the current results
clarified that the commonest errors in the blood
transfusion process that lead to an adverse
reaction as reported by participants' nurses
included blood incompatibility followed by not
check vital signs pre, during, and post-
transfusion. The other common errors that may
occur were incorrect infusion rate, incorrect
patient identification, or not observing the
patient during transfusion. This result is
agreeable with Ddungu et al., (2018), who
revealed that almost the entire studied sample
indicated identification error as the most
common cause of fatal transfusion reactions.
Meanwhile, Kavaklioglu et al., (2017) stated
that the need to confirm the patient’s identity
and the type of blood products was
corroborated by 91% of nurses.

This result supported by Tetteh Ebenezer
(2015), who found that the commonest errors
committed by the nurses in the blood
transfusion process included the non-checking
of vital signs before, during, and after
transfusion, blood incompatibility, and wrong
identification of patients, followed by non-
monitoring of patients given a blood
transfusion, non-reporting of complications and
adverse reactions, and high rate of blood
transfusion. Also, Kabinda et al., (2014)
reported that coaching and teaching are
essential for all staff involved in the transfusion
procedure and as they depreciate transfusion
errors. While this finding inconsistent with
Saad et al., (2016), who mentioned that only
33.5% were aware that patient identification
error from the common cause of fatal
transfusion reaction. Furthermore, Dubey et
al., (2013) mentioned that majority of nurses
had monitoring patient vital signs before, dur-
ing, and after blood transfusion.

Regarding the relation between total
satisfactory ~ knowledge,  practice, and
demographic characteristics of participants'
nurses in the pre-intervention phase of the
educational bundle, the current result clarified
that there was a statistically significant relation
of total nurses' knowledge with their
qualification, general experience years in
nursing and blood transfusion, as well as there
was a statistically significant relation of
participant nurses' practice with their age and

experience years in blood transfusion.
Furthermore, there was a statistically
significant relation of various demographic
characteristics with each other for participant
nurses. This result consistent with Abolwafa et
al., (2018), who revealed that there was a
statistically significant correlation between the
total score of nurses' knowledge, practice pre-
program implementation and age, years of
experience, and educational level. Moreover,
Lee et al., (2016) found significant relations
between socio-demographic characters as age,
years of service with total knowledge scores.
Also, this result is supported by Shafik &
AbdAllah (2015), who stated that the greater
experience years of the nurses, the greater their
knowledge and practices. The present study
showed that those with a high level of
qualification had adequate knowledge, also a
significant difference from other levels of
qualification. This may attribute to, that nurses
with high qualifications have the opportunity to
gain more knowledge, skills, and have a good
chance to deal with highly qualified experts.

Regarding the correlation between total
satisfactory knowledge and practice pre and
post-intervention, the current finding clarified
that there was a positive statistically significant
correlation between total nurses' knowledge
and practice regarding safe blood transfusion
pre and post-intervention of the educational
bundle as well as between their total pre and
post practices. This result refers to that the
level of practice influenced by the level of
knowledge, so without proper knowledge, no
presence of proper practice, which will be
affecting on quality of nursing care. This
current finding constant with the previous
study of Khalaf et al., (2017), who reported
that there was a statistically significant
correlation between total scores of nurses'
knowledge and practices about blood
transfusion pre/post-program implementation.

Conclusion:

In the light of the current study results, it
can be concluded that the implementation of
the educational bundle had a positive effect on
improving the nurses' knowledge and their
practice competency toward safe blood
transfusion, with a highly statistically
significant difference and difference and
improvement in nurses' knowledge level and
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their practice competency toward safe blood
transfusion pre and post-implementation phase
of the educational bundle. Furthermore, this
study explored that blood incompatibility, not-
checking of vital signs before, during, and after
transfusion, the incorrect infusion rate,
incorrect patients' identification, and not
observing patients during transfusion were
among the commonest errors made in the blood
transfusion process. As well, there was a
statistically significant relation between total
nurses' Knowledge and practice scores with
their age, qualification, general experience
years in nursing, and blood transfusion.

Recommendations:

Based upon the results of the current study,
the following recommendations are suggested:

- Continually perform regular in-service
training and follow-up to  nurses'
performance and motivating to updating
their knowledge and practices.

- Clinical nursing practice must emphasize
on strict adherence to facility protocols to
minimize the chance of error occurrence.

- Blood transfusion as invasive procedures
should conduct only by highly qualified and
experienced nurses.

- Further studies should be carried out on a
large number of nurses on different
departments and hospitals for evidence of
the results.
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