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A BSTRACT
Background and objective: The new trend that widely accepted in health care institutions is to implement an evidence-based
practice. Health facilities frequently integrate standards of practice that reveal current best evidence to increase patients’ outcomes
and consequently decrease hospital cost. Transfusion of blood is a cornerstone in managing many critically ill children. However,
nurses have a chief role in transfusing blood and their knowledge and performance are important for them to transfuse blood
safely and efficiently. Aim: Evaluate the effectiveness of implementing evidence based nursing practices guidelines on quality of
nursing care and patients’ safety as regards blood transfusion to improve transfusion practices and ensure safety.
Methods: A quasi-experimental design. Settings: This study was conducted at Pediatric Intensive Care Unit, Neonatal Intensive
Care Unit, Emergency Room, Medical and Surgical Wards, Hematology/Oncology Units in Children Hospital affiliated to
Ain Shams University Hospitals. Sample: A convenience sample composed of 95 pediatric nurses, whom were willingness to
participate in the study and 78 children whom were receiving blood transfusion. Tools: I. A Self-Administered Questionnaire
Sheet to assess nurses’ knowledge regarding blood transfusion; II. Child’s Medical Record to collect data about child’s health
status; III. An Observational Competence Checklist to assess the quality of actual nurses’ practices about Blood Transfusion; and
IV. Evidence Based Nursing Practices Guidelines of Blood Transfusion that was described the EBNP guidelines that provide a
standardized approach for transfusion (before and after).
Results: The studied nurses’ knowledge and practices regarding to blood transfusion were improved and reflected a highly
significant differences before and after guidelines implementation.
Conclusions: The present study concluded that studied nurses showed an improvement in their knowledge and practices regarding
blood transfusion after implementation of evidence based nursing practices guidelines. Recommendation: It is essential that all
nurses who administer blood transfusion for children should complete periodic in-services training programs to keep them up to
date regarding to safe and efficient administration of blood transfusion.

Key Words: Blood transfusion, Evidence based nursing practices guidelines, Quality of nursing care, Patients’ safety, Pediatric
units

1. I NTRODUCTION

professional nursing care. EBN is the integration of best
research evidence into practice with clinical expertise and paEvidence Based Nursing (EBN) is a key element of quality
tient’s values to facilitate clinical decision-making.[1, 2] The
improvement in nursing practices and the gold standard of
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new trend that widely accepted in health care settings is to
implement Evidence Based Practice (EBP). Health facilities frequently integrates standards of practices that reveal
current best evidence to improve patients’ outcomes and
consequently decrease hospital cost. So, many organizations
seek nurses to implement EBN in their practice for improving
patient outcomes.[3–5]
Blood transfusion (BT) is a highly effective and an important
aspect of daily nurses’ clinical practices. Blood and blood
products provide unique therapeutic benefits to pediatric patients. Whereas, more than 2,700 pediatric patients receive
blood transfusions yearly, including nearly 7,500 red blood
cell, 3,000 platelets, 2,000 plasma, and 900 cryoprecipitate
units.[2, 6]
Blood transfusion can be lifesaving treatment for children
in hospitals, but its use is associated with a number of risks
such as; blood reactions, transmission of infectious agents
and cardiac failure.[4, 7] BT is usually accompanies with
stress, because many hospitals do not have clear guidelines
regarding administration of blood products or monitoring of
children receiving blood. In addition to lack of knowledge of
various aspects of blood transfusion by clinical staff, including nurses continues to be a real threat to patient safety.[8, 9]
Critically ill children in the Pediatric Intensive Care Unit
(PICU) may be commonly indicated for blood product transfusion for maintenance of the Hemoglobin (Hb) level and
oxygen-carrying capacity; restoration of blood volume and
cardiovascular function; and for normal hemostatic function.[3, 10, 11] Serious complications resulting from transfusion may encountered and the safety of blood products has
become a very important issue, especially in the neonatal
field.[7, 12] Blood transfusion is safe when it is donated by a
carefully selected, healthy donor; free from infections that
could be harmful to the recipient; processed by reliable methods of testing, component production, storage and transportation; transfused only upon need and for the patient’s health
and wellbeing.[13, 14]
Despite evidence based supporting a restrictive transfusion
threshold and associated clinical practice guidelines. Multiple factors may influence adherence to EBNP, including
patient characteristics, nurses’ knowledge and experience,
unit organization and team communication. Therefore, a
clear understanding of such factors is critical for improving
adherence to best transfusions practices.[8, 15]
The safe supply of blood and blood products is vital to
Egypt’s health system as it is used in the management of
different diseases.[16] The mortality and morbidity, in addition to the cost associated with administering BT practices
34
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requires that pediatric nurses needs to be up to date their
knowledge and practices through implementing EBP to provide care in a cost effective manner to improve the health
outcomes and patient’s safety.[17, 18]
Pre transfusion, clinical assessment and all verifying information matches exactly are required, record for type and
volume of blood products transfused and donation numbers
of products transfused. Monitoring the child before starting
the transfusion 15 minutes after starting transfusion carefully
to detect early any transfusion reactions., during transfusion
at least every hour, in addition to 4-6 hours after completing
the transfusion the child must assess to ensure that the results
of the transfusion are appropriate.[19, 20] At each of these
stages, document the following data in the child’s record;
child’s general appearance, vital signs, fluids balance for
intake and output.[15, 16] As well as, the infusion should start
slowly at a rate less than or equal to 5 ml/min for the first
15 minutes and the child should observed closely throughout
the transfusion.[17, 21]
Nurses have a vital role in administering BT, their performance and knowledge are crucial to transfuse blood safely
and efficiently.[3, 5, 22] Professional nurses plays a primary
role in safety and effective blood administration, as well
as protecting the children from the potential complications,
moreover they are responsible for initiating, maintaining,
monitoring and discontinuing the BT.[10, 11] Therefore, there
is a need for educational programs that educate the nurses on
BT updating safety guidelines and errors’ reduction, also it
is important that their knowledge and performance regularly
evaluated.[5, 23]
Consequently, pediatric nurses must be empowered with the
current best evidence for BT practice in the pediatric critical
care units. Empowering nurses with updating knowledge as
regards BT risks and triggers may lead to early diagnosis,
rapid intervention when adverse events occur, and integration
of literature that supported care delivery.[24, 25]
Nurses play a crucial role both directly related to the transfusion and identification for the complications of transfusion.[22, 26] So, a coordinated team effort by practitioner
nurses, BT experts, other laboratory personnel and health
care providers involved in the transfusion is needed in order to implement guidelines for standard BT practices.[24, 27]
Because many nurses have not readily incorporated these recommendations into their practices. It is important to the professions of nursing to evaluate nurses’ knowledge on current
blood transfusion recommendations and adverse events.[5, 28]
Moreover, education of a standard practices guidelines is vital to improve the quality of nursing care and ensure patient’s
safety during BT.[3, 5]
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1.1 Significance of the study

2. S UBJECTS AND METHODS

Blood transfusion is an essential but is a serious procedure
in management used to treat various health problems of children. Countless efforts are carry out to pledge the quality
of the transfusion process and patient’s safety. Transfusion
of blood products is a cornerstone in managing up to 45%
of critically ill children in Hematology & Oncology Units
and PICUs, 35% in NICUs and 12% in Emergency Rooms
(ER).[29, 30]

2.1 Research design
A quasi-experimental study, before and after implementation
was conducted.

atric patients’ safety.
3) Implementing blood transfusion evidence based nursing
practices guidelines for nurses working in pediatric units to
ensure safe practices for the administration of blood transfusion.

The nurses interviewed individually or in groups that entail 2-3 nurses according to their availability and readiness.
Questionnaire was administering before implementation of
BT evidence based nursing practices guidelines (EBNP) to
obtain a base line assessment data for nurses’ level of knowledge and within 2 weeks after implementation of the EBNP.
The nurse filled in the questionnaire and it took 15-20 minutes.

2.2 Research settings
This study was conducted at Pediatric Intensive Care Unit
(PICU), Neonatal Intensive Care Unit (NICU), Emergency
Room (ER), Medical and Surgical Wards, and Hematology /Oncology Units in Children’s Hospital affiliated to Ain
Pediatric patient safety is a vital part in health care delivery. Shams University Hospitals.
So, the use of EBP transfusion guidelines has advocated as
a way to improve transfusion practices. Whereas, evidence 2.3 Research subjects
suggests that human error remains the major cause of mor- A convenience sample of 95 pediatric nurses from previously
bidity and mortality associated with transfusion of blood mentioned settings who willingness to participate in the study
products practices that can leads to serious consequences and 78 neonates and children receiving blood transfusion.
for sick children. The risk of wrong transfusion in many The nurses were representative from different pediatric care
times greater than the risk of Human Immune Virus (HIV) settings as follows: 20 nurses were working in Hematoltransmission by blood.[31] Hence, both administrative and ogy/ Oncology Units, 20 nurses were working in Emergency
clinical errors can be reduced by adhering to transfusion Room, 35 nurses were working in PICU/ NICU and 20 nurses
guidelines.[3, 32] Consequently, educating and training of the were working in Pediatric Medical & Surgical Wards.
pediatric nursing staff providing BT represent a core issue in
establishing an efficient and safe transfusion administration. 2.4 Research tools
Also, the use of EBP transfusion guidelines should give the Tool I: A Self-Administered Questionnaire Sheet (before and
staff theoretical basis and technical skills to ensure safe and after guidelines implementation): The researchers were designed it in an Arabic language based on updated literatures
efficient transfusion practices.[33, 34]
to assess nurses’ knowledge regarding blood transfusion. It
comprised two parts:
1.2 Aim of the study
The aim of this study was to evaluate the effectiveness of Part A: Demographic characteristics of nurses such as their
implementing evidence based nursing practices guidelines age, qualification, experience, and previous receiving for
on quality of nursing care and patients’ safety as regards training programs about BT.
blood transfusion to improve transfusion practices and en- Part B: Nurses’ knowledge regarding blood transfusion including components of blood, functions of blood elements,
sure safety through:
1) Assessing the pediatric nurses’ knowledge and practices indications of different components, blood storage, donation,
requirements and precautions for transfusion, complications
as regards administration of blood transfusion.
2) Identifying the common pediatric nurses’ practical errors associated with transfusion, as well as the nurses’ role before,
related to blood transfusion administration to maintain pedi- during and after BT.

1.3 Research hypothesis
This study hypothesized that implementation of evidence
based nursing practices guidelines regarding blood transfusion will be associated with positive effect on improving
nurses’ knowledge and practices at different pediatric care
settings that reflects on quality of nursing care and pediatric
patients’ safety.
Published by Sciedu Press

The self-administered questionnaire sheet includes 50 questions. The total score of all questions was 50 grades (equal
100%). The nurses’ answers then checked using a model
key answer, each correct answer scored "one" and wrong
answer scored "zero". Accordingly, their total knowledge
35

http://jnep.sciedupress.com

Journal of Nursing Education and Practice

2020, Vol. 10, No. 10

were categorized into satisfactory knowledge scored ≥ 80% awareness about the importance of utilizing research findand unsatisfactory knowledge scored < 80%.
ings into nursing practices. The researchers were searching
for relevant research-based evidence nursing and medical
Tool II: Child’s Medical Record: It was used to collect data
databases including the Cochrane Library, CINAHL, and
about child’s health status as regards child’s age, gender,
MEDLINE. (Singapore Ministry of Health, 2019).[2] Availdiagnosis, etc.
able from: https://www.guidelinecentral.com/sum
Tool III: An Observational Competence Checklist of Blood maries/clinical-blood-transfusion/#section-4
Transfusion (before and after EBNP implementation): It 42.MOH_Inf@MOH.gov.sg. Whereas, the Stetler Model
was adopted from Huband et al. (2018)[27] and Bowden and focuses on the use of EB and critical thinking to provide
Greenberg (2017).[29] It was used to assess the quality of care and change practice in addition to improve patient’s
actual nurses’ practices before, during and after BT; also safety outcomes. This model was applied in both educational
their practices if there was any blood transfusion reactions, and clinical forms of practice and follows a five phases
and to identify the common nurses’ practical errors related to to promote evidence-based practices: (1) preparation, (2)
BT. Time consumed for assessing each procedure was 5-15 validation, (3) decision-making, (4) application, and (5)
minutes.
evaluation. Which described as the following:
The total score of observation checklists was 40 grades (equal
100%). Score "one" given for each correct step and "zero" if
nurses practices incorrectly done or not done. Accordingly,
the total score of nurses’ practices was converted into percentage and categorized into ≥ 85% considered competent,
and < 85% considered incompetent, that reflected the quality
of nursing care.
Tool IV: Evidence Based Nursing Practices Guidelines of
Blood Transfusion: It was a adopted from Simancas-Racines
et al. (2018)[15] and British Committee for Standards in
Hematology (BSCH) (2015).[16] It was described the EBNP
guidelines that provide a standardized approach for transfusion. They also contain protocols for the investigation and
treatment of adverse blood transfusion reactions.

1) Preparation:
-The researchers were preparing the study tools in the form
of a self- administered questionnaire, observational competence checklists regarding BT and Power Point presentation
regarding blood transfusion guidelines.
-The researchers were using the PICO format to generate a
comprehensive a answerable clinical question that includes:
(a) patient population, (b) intervention of interest, (c) comparison intervention, and (d) outcomes.
-Population (P): The target population is a convenience sample of nurses who administer blood transfusion for children
in different pediatric care settings.
-Intervention (I): Applying of EBNP guidelines. A Power
Point presentation was using during the sessions.
-Comparison (C): Comparing between nurses’ practices in
different pediatric care settings before and after implementation of EBNP guidelines regarding blood transfusion.
-Outcomes (O): Assessing the level of nurses’ knowledge and
practices that reflects as a measurement indicator on their
quality of nursing care and patient’s safety.

2.5 Operational phase
An approval was obtained from the hospital manager and
head of nursing departments in the previously mentioned
study settings. Also, voluntary acceptance of the nurses was
a pre-requisite to participate in the study and an oral consent
from the parents of children.
2) Validation:
Content validity was established from five academic staff
2.6 Pilot study
members and professional nurses for their opinions regardA pilot study was carried out on 10% of the study subjects , ing the research tools. Their comments leads to modificainvolved 10 nurses and 8 children for testing the study tools tions of some items. Assessing the reliability of the tools
for its clarity, objectivity, required time, and applicability by calculating the Cronbach’s Alpha, which is 0.945 for the
The necessary modifications were done according to the pi- questionnaire and 0.90 for competence checklists.
lot study results and the subjects included in the pilot study 3) Decision-Making:
were excluded later from the study sample.
The researchers made the required changes in response to
expert’s opinions, then they deciding to use the study tools
2.7 Procedures of the study
for assessing the nurses’ knowledge and practices regarding
The study procedure was carried out as the following:
administration of BT.
II. Intervention phase for EBNP Guidelines:
I. Pre intervention phase of EBNP:
4) Application:
-The researchers were using Stetler model for raising nurses’
36
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-After the official approval was obtained, the nature and purpose of the study were explained for the studied nurses. The
researchers assessed the nurses’ knowledge and practices
regarding blood transfusion by using the study tools (before).
The questionnaire sheet was filled in the clinical area by the
studied nurses in the presence of the researchers. The observation checklist was filled out by the researchers who were
available 2 days per week alternatively in different study
settings to assess the actual nurses’ practices on children
for identifying the common pediatric nurses’ practical errors
related to BT administration.
-Data collection done before and after EB clinical practices
guidelines implementation from September 2018 to February
2019.
-The assessment was done over a 2 weeks period. The total
numbers of nurses were 95, divided into ten groups (each
group involved 9-10 nurses) according to the study settings.
Each group took an overview about an EBN approach in
relation to blood transfusion, through the next one session.
The session started according to nurses’ physical and mental
readiness taking into consideration the mitigating circumstances of their work at the study settings.
-The application of EBNP guidelines was carried out for
each group separately through four successive sessions. The
duration of each session took approximately one hour, the
researchers illustrated the theoretical part related to blood
and blood products, blood functions, indications and contraindications of BT, complications of BT, manifestation of
BT reactions, nurses’ role and child’s safety measures during
BT. Also precautions before, during and after transfusion,
general guidelines in management of adverse effects of blood
transfusion reactions in two sessions through using different teaching strategies and media ( Modified Lecture, group
discussion, handout, Video film, PowerPoint presentation,
Figures, Brain storming and Critical thinking).
-These sessions followed by six practical demonstration and
re- demonstrated sessions related to blood transfusion nursing practices guidelines (before, during and after blood transfusion) by the researchers at the clinical settings. At the end
of these sessions, all participant nurses provided with a CD
containing the power point presentation of clinical practices
guidelines regarding BT.
III. Post intervention phase of EBNP:
5) Evaluation:
The researchers evaluated the quality of nursing care and
child’s safety outcomes after application of EBNP guidelines
through assessing the nurses’ knowledge and practices by
using the same study tools through two weeks (after).

Published by Sciedu Press
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2.8 Ethical considerations and human rights
Obtaining the required permission for carrying out the study
from the study settings, whereas the researchers clarified the
aim, objectives and expected outcomes for nursing administrators for their cooperation. A clear and simple clarification
provided to each participant nurse. The researchers confirmed the confidentiality of all information and used for
research purpose only, and nurses had the right to withdraw
from the study at any phase and an informed oral consent
obtained prior to their inclusion in the study.
2.9 Limitation of the study
The study should be replicated on large sample and different
hospitals settings in order to generalize the results.
2.10 Statistical analysis
Data were organized, tabulated, coded and analyzed by using
SPSS version 21. Descriptive statistics (frequency numbers
and percentages) identified demographic characteristics and
nurses’ responses to the questionnaire. The mean, standard
deviation, Chi square (χ2 ) and Paired t-tests used and statistical significant was set at p-value < .05.

3. R ESULTS
Table 1 clarified that the mean nurses’ age was 30.99 ± 6.12,
and most of them their years of experience ranges between
one year and less than 20 years with mean 9.28 ± 5.31 years.
Concerning nurses’ qualifications, this table also showed that
more than half (57.89%) of them had nursing school diploma,
also the minority (17.4%) of them receiving previous training
programs related to blood transfusion.
Table 2 illustrated that approximately less than three fourths
(71.8%) of children age was less than six years and more
than half (58.97%) of them were boys, also slightly more
than half (51.28%) of children were diagnosed as an anemic
children and very few (2.56%) of them had trauma.
Figure 1 showed that the total nurses’ knowledge as regards
blood transfusion before the guidelines implementation was
71.57% compared to 93.68% that reflected significant improvement in all items of the nurses’ knowledge after the
guidelines implementation at p < .001.
Table 3 displayed that the mean score of satisfactory nurses’
knowledge regarding to hazards of transfusion, there was
a highly significant difference in nurses’ knowledge before
and after guidelines implementation at p < .001.
As noticed in Table 4, there was significant improvement
in the mean score of satisfactory nurses’ knowledge regarding strategy for blood transfusion safety before and after
guidelines implementation that indicated a highly statisti37
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cally significant difference at p < .00.
Table 1. Characteristics of the studied nurses
Nurses’ Characteristics
Age (years):
20 - < 25
25 - < 30
30 - < 35
35 and more
Mean ± SD 30.99 ± 6.12
Experience (Years):
1-<5
5 - < 10
10 - < 15
15 - < 20
20 and more
Mean ± SD 9.28 ± 5.31
Nurses’ Qualifications:
Nursing School Diploma
Bachelor of Nursing
Nurses’ place of work:
Hematology/Oncology
Units.
ER.
NICU/PICU.
Medical/Surgical wards.
Attended training courses

Total number of nurses 95 (100%)
No.
%
10
38
29
18

10.52
40
30.54
18.94

2020, Vol. 10, No. 10

blood transfusion, Table 6 revealed that significant improvement observed among the studied nurses after guidelines
implementation at p < .001.
Table 7 showed that there was a highly statistical significant
difference before and after guidelines implementation regarding to mean score of competent nurses’ practices if detecting
any signs or symptoms of blood transfusion reaction at p <
.001.
Table 2. Characteristics of the studied children

18
40
20
9
8

18.94
42.12
21.05
9.47
8.42

55
40

57.89
42.11

20
20
35
20

21.05
21.05
36.84
21.05

14

14.7

Table 5 demonstrated that there was statistical significant
difference before and after guidelines implementation at p
< .001, as regards the total mean score of competent nurses’
practices related to blood transfusion.
As regards errors in nurses’ practices before, during and after

Child’s Characteristics
Child’s age in years:
< 1.
1: < 6.
6: < 12.
12 and more
Mean ± SD 26.4 ± 8.0
Gender:
Boys
Girls
Educational level:
No
Preparatory
Secondary
Diagnosis:
Anemia
Trauma
Leukemia
Thalassemia
Intestinal Obstruction
Renal disorders
Septicemia

Total number of children 78 (100%)
No.

%

29
27
16
6

37.2
34.6
20.5
7.7

46
32

58.97
41.03

50
20
8

64.10
25.64
10.26

**
40
2
22
12
18
11
7

51.28
2.56
28.20
15.38
23.07
14.10
8.97

**Number were mutually exclusive

Figure 1. Total nurses’ knowledge and sub items knowledge as regards blood transfusion before and after guidelines
implementation
38
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Table 3. Mean score of satisfactory nurses’ knowledge as regards hazards of transfusion before and after guidelines
implementation
Satisfactory knowledge ≥ 80%
Nurses’ knowledge as Regards Hazards of Transfusion

Before

After

Mean ± SD

Mean ± SD

Immediate hemolytic transfusion reaction.

53.5 ± 15.1

88.9 ± 7.2

18.6*

Delayed hemolytic transfusion reaction.

52.2 ± 14.2

87.7 ± 10.1

18.02*

Febrile and allergic reactions.

52.6 ± 14.5

87.7 ± 10.1

17.6*

Blood borne infections

53.5 ± 15.1

87.1 ± 11.1

15.7*

Hypotensive and anaphylactic reaction:

51.3 ± 13.5

85.4 ± 13.7

15.5*

Post-transfusion purpura.

52.2 ± 14.2

87.7 ± 10.1

17.8*

Transfusion-associated graft vs. host disease.

53.5 ± 15.1

87.1 ± 11.1

15.7*

Transfusion-related iron overload.

52.2 ± 14.2

87.7 ± 10.1

18.02*

Transfusion-related acute lung injury.

56.7 ± 16.4

87.5 ± 10.0

14.5*

t-test

*p < .001 = highly statistically significant difference.

Table 4. Mean score of satisfactory nurses’ knowledge regarding strategy for blood transfusion safety before and after
guidelines implementation
Satisfactory Knowledge ≥ 80%
Items of knowledge

Before

After

t-test

p

Mean ± SD

Mean ± SD

Check all aspects of blood grouping and cross matching testing,
component preparation and transportation and storage of blood.

52.6 ± 14.5

79.04 ± 19.4

9.8

.001*

The retention and recruitment of blood donors.

53.5 ± 15.1

84.8 ± 14.5

13.04

.001*

Blood request form completed accurately and legibly.

56.7 ± 16.6

87.7 ± 10.0

14.1

.001*

Do not immerse the blood in warm water.

57.4 ± 16.5

.001*

55.8 ± 16.3

89.5 ± 10.0
87.7 ± 10.0

14.1

Assess the child pre-transfusion for evidence of cardiac failure carefully.

14.5

.001*

Calculate for the appropriate amount.
Monitor child’s respiratory rate, heart rate and Pao2 saturation pre,
during and post transfusion.
The appropriate use and safe administration of blood.

52.2 ± 14.2

84.2 ± 15.1

13.3

.001*

53.5 ± 15.1

82.5 ± 16.9

11.2

.001*

53.5 ± 15.1

87.1 ± 11.1

15.7

.001*

*p < .001 = highly statistically significant difference

Table 5. Total mean score of nurses’ competency level as regards blood transfusion before and after guidelines
implementation
Items of practices
-Verify child’s identification.
-Check the child’s blood pressure, pulse and temperature.
-Inspect the blood product for any, clotting, gas bubbles or
any abnormal color before administering.
-Warm blood unit to 37◦C before transfusion.
-Begin transfusion slowly (1-2 mL/min).
-Check the child’ vital signs.
-Observe the child during the first 15 minutes closely.
-Transfuse blood within 4 hours.
Total Mean Score of Nurses’ Competency Level

Nurses’ Competency level ≥ 85%
Before
After
Mean SD
Mean
SD
68.82
21.35
91.76
6.32
70.78
15.15
91.87
3.67

t-test

p

3.687
5.223

.001*
.001*

67.25

15.24

98.00

3.50

6.017

.001*

68.82
70.78
70.78
73.53
67.25
70.28

21.35
15.15
15.15
11.84
15.24
14.49

91.76
91.87
91.87
91.18
98.00
93.20

6.32
3.67
3.67
7.47
3.50
4.29

3.687
5.223
5.223
7.606
6.017
6.267

.001*
.001*
.001*
.001*
.001*
.001*

*p < .001 = highly statistically significant difference.
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Table 6. Errors in nurses’ practices before, during and after blood transfusion as observed among nurses before and after
guidelines implementation
Nurses’ Practices Errors
Before Blood Transfusion
Does not verify patient identification.
Does not warm blood bag before transfusion.
Does not label blood bag.
During Blood Transfusion
Does not follow aseptic technique.
Does not deliver the blood in time of transfusion.
Does not check and monitor vital signs.
Does not check the intravenous access site continuously.
Does not regulate blood infusion at ordered rate.
Does not closely observe the child for transfusion reactions.
After Blood Transfusion
Does not reassess the child for signs and symptoms of transfusion reaction.
Does not check and monitor vital signs.
Does not observe and obtain the child's vital signs in the first five minutes.

Before

After

%

%

75.6
87.2
71.8

2.6
14.1
0

76.9
69.2
78.2
75.6
87.2
84.6

2.6
2.6
5.1
5.1
11.5
10.3

78.2
71.8
78.2

0
5.1
33.3

χ2

85.7
p < .001

82.4
p < .001

62.4
p < .001

Table 7. Mean score of nurses’ competency level regarding signs and symptoms of blood transfusion reactions before and
after guidelines implementation
Nurses’ Competency level ≥ 85%
Items of Practices

Before

After

Mean ± SD

Mean ± SD

Stop the transfusion immediately, and notify the physician.

54.7 ± 16.3

86.9 ± 10.0

Check and monitor vital signs.

57.4 ± 16.5

89.5 ± 10.0

53.5 ± 15.1

86.8 ± 14.5

54.4 ± 15.

87.6 ± 10.0

Draw another blood sample for plasma hemoglobin, culture, and retyping.

52.6 ± 14.5

79.04 ± 19.4

Continues to monitor vital signs frequently.

54.4± 15.6

87.7 ± 10.0

Administers medications as prescribed

56.7 ± 16.4

87.5 ± 10.0

Disconnect the transfusion set-but keep the IV line open with new infusion
of normal saline solution, using new tubing.
Send the blood bag and tubing to the blood bank for repeat typing and
culture.

Table 8 revealed there was an improvement in nurses’ practices concerning the mean score of nurses’ competency level
regarding implementation of evidence-based guidelines for
standard blood transfusion practices that reflected a highly
statistically significant difference at p < .001 after guidelines
implementation.

t-test
14.5
p < .001
14.1
p < .001
13.04
p < .001
15.9
p < .001
9.8
p < .001
15.9
p < .001
14.5
p < .001

4. D ISCUSSION

Blood transfusion is an important aspect in daily nurses’ clinical practice. Accordingly, periodic in-service training for
nurses as a member of health care team is crucial to improve
their knowledge and practices and help them in dealing with
children receiving transfusion therapy (Herman, and Manno
[30]
So, the present study was aimed to evaluate the
Table 9 revealed that there was a positive correlation between 2018).
effectiveness
of implementing evidence based nursing practotal levels of nurses’ knowledge and their practice at R <
tices guidelines on quality of nursing care and patients’ safety
0.65.
as regards blood transfusion to improve transfusion practices
and ensure safety. Therefore, the first step in improving the
40
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quality of patient care could be facilitated through investigating and documenting the current state of knowledge of
blood transfusion. Thus, the purpose of this study was to
investigate the current levels of knowledge of blood transfusion among hospital nurses.[5] Also, Mosha et al. (2016)[36]
concluded that disseminating evidence through small group
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presentations is a strategy to guide clinical practice changes
and involve the professional nurses in the process. EBP is
essential for effective child’s patient care. Promoting EBP
of BT in the critical care settings raises awareness about
the importance of applying research findings into nursing
practices.

Table 8. Comparison of mean score of nurses’ competency level before and after implementation of evidence based
guidelines for standard blood transfusion practices
Items of Practices
The role of the nurse in the prevention and management of:
Mild reactions.
Acute transfusion reactions.
Hemolytic transfusion reaction.
Bacterial contamination and septic shock.
Transfusion associated circulatory overload.
Anaphylactic reaction.
Delayed complications of transfusion.
Delayed hemolytic transfusion reaction.
Post transfusion purpura.
Transfusion associated graft versus host disease.
Delayed complications (transfusion-transmitted infections).
Complications of massive transfusion:
Management of shock and maintenance of intravascular volume.
Prevention and management of hypothermia.
Identification and management of citrate toxicity.

Nurses’ Competency level ≥ 85%
Before
After
Mean ± SD
Mean ± SD

t-test

55.4 ± 15.8
52.7 ± 14.9
54.5 ± 13.7
53.5 ± 15.1
56.7 ± 16.6
54.7 ±14.7
52.4 ± 14.4
53.5 ± 15.1
53.2 ± 15.4
56.2 ± 15.6
51.4 ± 14.1

86.4 ± 13.5
86.7 ± 10.3
73.04 ± 16.8
84.8 ± 14.5
87.7 ± 10.0
86.4 ± 10.4
89.2 ± 15.3
82.5 ± 16.9
87.1 ± 11.1
87.3 ± 10.4
85.6 ± 14.3

13.1*
16.9*
12.8 *
16.04*
14.1*
15.1*
13.3*
11.2*
15.7*
14.3*
15.04*

51.7 ± 14.5

87.5 ± 10.3

13.5*

*p < .001 = highly statistically significant difference

Table 9. Correlation between total nurses knowledge and their total practices before and after implementation of evidence
based guidelines for standard blood transfusion
Practice
Competent
Incompetent
Total
χ2
R
Sig.

Knowledge
Before
Satisfactory
No.
%
38
40
30
31.57
68
71.57
6.1
0.50
< .05*

Unsatisfactory
No.
%
25
26.32
2
2.11
27
28.43

After
Satisfactory
No.
%
70
73.68
19
20
89
93.68

Unsatisfactory
No.
%
2
2.11
4
4.21
6
6.32

χ2
Test

R

Sig.

5.7
4.2

0.48
0.43

< .05*
< .05*

*p < .05 = statistically significant difference

As regards the characteristics of the studied nurses (see Table
1) clarified that, the mean nurses’ age was 30.99 ± 6.12,
and more than half of them had nursing school diploma.
These findings definitely supported by results of Brooks and
Combest (2018),[31] who reported that more than one third
of the studied nurses aged 20-<30 years old and their mean
age was 26.4 ± 8.0 years, as well as more than half of them
Published by Sciedu Press

had secondary nursing school diploma. These results could
linked to the fact that, the wide base for nurses’ education
in Egypt is diploma and nursing secondary schools provide
the hospitals with large number of graduated diploma nurses
than other agencies such as nursing faculties and technical
nursing institutes.
Regarding receiving previous training programs, the result
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of the present study showed that few of nurses received previous training programs related to blood transfusion. In my
point of view this may be due to lack of in-service training
programs, the staff nurses did not aware about the importance of blood transfusion and adverse events that may occur
if an error occurred during transfusion and nurses having
no time to attend extra training courses due to their workload. The training course for nurses about management of
patient undertaking blood transfusion is very important to
improve their knowledge and performance that has a positive
effect on quality of care and patients’ safety. This results
was agreed with Hendy, Mohammed, and Marzouk (2017)[5]
whose study about nursing performance as regard caring for
patients undergoing blood transfusion founded that most of
nurses didn’t receive training courses about blood transfusion
so that, nurses had significant lack knowledge and performance for many aspects of blood transfusion as evidenced
by very low mean score they achieved.
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nurses whom not received training programs had poor level
of knowledge regarding to BT.
In the current study (see Table 4) there was a significant improvement in the mean score of satisfactory nurses’ knowledge regarding strategy for blood transfusion safety after
guidelines implementation. In the same line, Omer (2015)
and Mosha et al. (2016)[34, 36] pointed out that, nurses whom
are responsible for administrating blood and blood products
should be informed and educated about the risks, hazards and
complications of blood transfusion and the actions that are
taken, if these happens. Also, Busch, Korelitz and Schreiber
(2018)[7] and Zaccheo (2017)[37] stressed that blood transfusion hazards must be managed promptly by staff who are
knowledgeable of policies and procedures and have access to
the correct blood transfusion supplies and facilities. As well
as, Hijji et al. (2017)[35] pointed out in study titled measuring knowledge of blood transfusion: a survey of Jordanian
nurses that adequate knowledge is essential for safe practice
and one of the current trends in nursing research emphasizes
the importance of investigating nurses’ knowledge of clinical procedures. Published information about nurses’ blood
transfusion knowledge in Jordan is lacking. Quality of care
identified as a high priority area and this is where this area
fits within Jordan’s classifications of research priorities.

Concerning the nurses’ years of experience, the present study
revealed that most of the nurses their years of experience
ranged between one year and less than 20 years with mean
9.28 ± 5.31 years. This result was inconsistent with Wrwick
and Modi (2017)[32] who clarified that half of nurses had
three years of experience with mean 4.1 ± 2.1 year. In this
context, Whitsett and Robichaux (2017)[33] confirmed that,
There was a statistical significant difference in the total score
the years of experience are important in acquiring more perof nurses’ competency level regarding blood transfusion pracformance and the more experienced nurses had a significant
tices before and after guidelines implementation (see Table
level of performance than the less experienced nurses.
5). In this regards Amin, Wilson and Hebert (2019)[18] who
On investigating nurses’ knowledge as regards blood transfu- confirmed that the nurses became had adequate knowledge
sion, Figure 1 illustrated that, the total mean score of nurses’ about the right methods for blood transfusion after training
knowledge before the guidelines implementation 71.53% program. In addition to, available booklets containing basic
compared to 93.32% that reflected significant improvement knowledge and principles as regards blood transfusion and
in all items of the nurses’ knowledge after the guidelines potential hazards of improper transfusion, as well as nurses
implementation. This result may be attributed to the follow- were skillful in performing an immediate intervention in
ing reasons; inadequate courses related to blood transfusion case of any hazards and transfusion reactions. These results
services in undergraduate curriculum study, improper prepa- were in agreement with results of Nugent (2016),[38] and
ration for the nurses about blood transfusion , and also lack Gray, Howell and Pirie (2017),[39] whom stated that nurses
of continuous training for nurses.
represent a core issue in establishing an efficient and safe
transfusion services, so training of nurses as a member in
Concerning mean score of satisfactory nurses’ knowledge
health care team for blood transfusion services must be mainregarding to hazards of transfusion (see Table 3) displayed a
tained. In the same context, Zaccheo (2017)[37] mentioned
highly significant difference was observed in nurses’ knowlthat nursing approach is to implement evidence based into
edge before and after guidelines implementation at p < .001.
practice to improve the outcomes on patient care and help in
This result could be interpreted as nurses become aware
understanding best practices, so nurses can provide efficient
about dangerous of blood transfusion and the importance of
and competent care.
refresh their knowledge through continuous staff training,
beside adequate supervision from well-qualified supervisor As regards, errors in nurses’ practices before, during and
nurses in blood administration. This result was coincide after blood transfusion (see Table 6) revealed that significant
with finding of Dzik (2018)[17] and Amin, Wilson and Hebert improvement observed among the studied nurses after EB
(2019)[18] who pointed out that more than three fourths of guidelines implementation that reflected the quality of care.
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This result was congruent with Amin, Wilson and Hebert
(2019),[18] who founded that, the nurses’ performance related to BT procedures pre educational program were poor,
whereas nurses doesn’t warm blood bag before transfusion,
doesn’t check the intravenous access site continuously, and
not observe the patient’s vital signs in the first five minutes.
Furthermore, Hijji et al. (2017)[35] mentioned that, 80% can
be due to human error and 42% of those errors occur when
collecting and checking blood at the bedside. In addition, the
risk of transfusion-related death was 5.6 per million blood
components issued, and the risk of transfusion-related major
morbidity was 63.5 per million blood components, the most
common cause of death associated with transfusion was circulatory overload, right patient, right blood, right time, and
checking at the bedside to prevent an error.

a highly statistically significant difference. The contributing
factors interpreted this result, as nurses’ orientation of standard practices is important in improving the quality of BT
administration and patient safety. El-Shiny (2017)[41] and
Casey (2017)[42] reported that, it is imperative that nurses
administering blood transfusion should be adhere to the EB
practice guidelines and institutional polices established to enhance patient safety. Additionally, the importance of written
practices guidelines has emphasized by Marik and Corwin
(2018)[4] and Gaitan (2017)[44] whom recommended that,
one way of increasing effectiveness of teaching and learning
is using guidelines which provide a written explicit of knowledge and skills that were used for appropriate intervention.
The nurse plays a critical role in ensuring that the transfusion
of blood products is safe and that the patient is monitoring
adequately for complications of massive transfusion. It is
Conversely, statistically significant improvements in nurses’
crucial that all members of the team are dedicated to prompt
practices were observed post educational program related
control of bleeding and early administration of appropriate
to BT. In this context, Omer (2015)[34] pointed out that all
blood components in a well-ordered way.[45]
nurses preprogram neglected to re-checks the physician’s order before blood transfusion, conversely post program their Finding of the present study (see Table 9) revealed that
performance was improved with highly statistical signifi- there was a positive correlation between total level of nurses’
cance differences.
knowledge and their practice (R < 0.65) before and after EB
guidelines implementation. This finding may attributed to
Finding of the current study (see Table 7) illustrated that,
the fact that, most of nurses post EB guidelines implementhere was statistical significant difference before and after EB
tation had adequate knowledge and skills about the proper
guidelines implementation regarding the mean score of comassessment and interventions for patients during transfusion
petent nurses’ practices if detecting any signs or symptoms
of blood, in addition to the importance of identifying and
of BT reactions. This result was paralleled with Deborah et
responding immediately to any adverse effect. Therefore, for
al. (2016)[8] who pointed out that implementation of EBNP
nurses to provide high quality care and function effectively,
to provide care for patients improving nearly 28% the outthey must have adequate knowledge that they actually use in
comes for both the patients and health care system. Whereas,
practice.[45] This is because transfused patients continued to
nursing management of child receiving blood transfusion is
receive suboptimal care without nurses questioning the eviimportant. A comprehensive understanding of blood transdence base for practice So, it is important to the profession
fusion process and areas requiring special attention would
of nursing, to ensure that care delivery is evidence-based and
be important to reduce the complications arising from blood
nursing professionals should be equipped with the current evtransfusion. All staff must be aware of all aspect of care and
idence supporting BT practice in the critical care settings.[37]
the principles of safe effective patient identification, using
aseptic technique during transfusion, proper documentation
5. C ONCLUSION
and adequate management of adverse reactions.[37]
The present study concluded that studied nurses at differIn the same field, Omer (2015)[34] proved a significant iment pediatric care settings showed an improvement in their
provement in nurses’ competency level related to assessment
knowledge and practices that reflected on quality of nursing
for signs and symptoms of blood transfusion reaction post incare and pediatric patients’ safety regarding blood transfuservice training sessions. Furthermore, Gray et al. (2017)[39]
sion administration after implementation of evidence based
and Ward (2017)[40] emphasized that, patients should closely
clinical practices guidelines.
followed after suspected signs or symptoms of blood transfusion reactions and document transfusion reaction in details,
5.1 Recommendations
so that appropriate further action must be taken.
1) Empowering pediatric nurses with the current evidence
Result of the current study (see Table 8) indicated an im- and trends in blood transfusion practices may help in early
provement in nurses’ competency level after implementing diagnosis and proper intervention with treatment modalities
EBNP guidelines for standard blood transfusion that reflected when adverse events occur.

Published by Sciedu Press
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2) Integrating evidence based education for pediatric nurses
to improve quality of care patient’s safety.
3) Providing regular periodic in-services training programs
regarding blood transfusion for all nurses to keep them up to
date to for safe and efficient administration.
4) Establishing a policy concerning evidence based transfusion practices guidelines, and this policy should be available
at each hospital unit and each nurse should be clearly acquainted with this policy.

5) Maintaining documentation of dedicated transfusion training and competency assessment of hospital nursing staff
involved in the transfusion process.
6) Emphasizing the importance for availability of evidence
based guidelines for early recognition and management of
transfusion adverse events in all health care settings where
blood transfusion administered.
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