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Abstract

Blood transfusion is a life- saving common procedure. However, its associated-mistakes can
lead to morbidity and mortality. Therefore, it must be performed by well-trained, highly
qualified health care personnel due to potential life-threatening complications. The aim of
this study was to assess level of knowledge and practice among nurses working at Gaza
Governmental Hospitals to blood transfusion. To fulfill the aim of the study, the researcher
used cross-sectional descriptive mixed approaches for data collection. A convenience
sample of 400 nurses, with a response rate of 100%, consisted of 221 females and179 males
with a mean of age 31.0+6.8 from the medical, surgical and obstetric departments completed
a self-administered, modified (Routine Blood Transfusion Knowledge Questionnaire) to
measure nurses’ level of knowledge and practice. Of these only 100 were observed during
the process of blood transfusion using a checklist that was especially design for this purpose.
A sample of 12 nurses’ managers, head nurses and blood bank directors were purposively
interviewed for the qualitative part.

Based on the scale: poor: less than 50%, moderate: 50-74.9% and 75% and more indicates
good level, the results of this study revealed that almost all nurses have a moderate to a good
level of knowledge where 43.5 % of nurses have good level of knowledge and only 4.85%
have poor knowledge with a mean 0f 71x1.1. Nurses’ knowledge was honestly poor in the
areas related to the initial blood flow during the 1% 15 minutes, transferring blood from the
blood bank, priming blood with normal saline, compatible fluids, the optimum time for
starting blood after its arrival to the department and the blood transfusion related policy
issue. However, only 9% of nurses reflected satisfactory level of practice and 31 % of them
performed in a poor manner with a mean of 57.4+ 10.2. The findings showed a noticeable
deficiency in the nursing performance related to donning gloves, using normal saline as the
main Intravenous fluid line, transmitting blood in a special box, measuring vital signs and
remaining with the patient for the 1% 15 minutes. The findings of this study revealed absence
of any statistically significant differences in the overall level of knowledge nor practice in
relation to nurses’ characteristics. However, receiving training programs significantly
affected the level of nurses’ knowledge, while the hospital has a statistically significant effect
on the level of practice among nurses. Moreover, nurses working in Al-Shifa Hospital
performed better than others. A positive correlation was detected between the knowledge
and practice levels. However, a gap between nurses’ knowledge and actual practice was
detected. This study emphasizes the importance of in-service training courses for nurses
besides establishing of a written policy related to blood transfusion in order to improve
nurses’ knowledge and practice and to avoid blood transfusion complications. To explore
this topic more deeply, longitudinal and observational studies are recommended in different
settings.

Key words: Knowledge, Practice, Blood Transfusion
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Chapter One

1.1 Introduction

Allah Almighty says: "and that whoever saved it should be regarded as though he had saved
all mankind"” (Holy Qur’an, chapter 6, ayah 32). Undeniably, the greatest human gift offered
to another human being is saving his/her life. Blood transfusion (BT) is a great way for
saving lives (Batiha & Albashtawy, 2013). Humans have recognized the importance of blood
as a vital force and essence of life since the beginning of time and become interested in
knowledge regarding blood (Toby et al., 2016). Blood is a liquid of connective tissue which
is made up of three different life-saving components: plasma, platelets and red blood cells
(RBCs) that must be adequately available, safe, correctly and rationally used and
administered in a timely manner (Garraud & Tissot, 2018). The amount of blood that
circulates within individuals is determined by their size and weight. The average human
adult volume is about five to six liters of circulating blood (Sharma & Sharma, 2020). Blood
IS necessary for transporting oxygen, nutrients and other essential elements to different body
tissues as well as removing metabolic residues. It also contains a number of clotting factors
which normally intervene when bleeding occurs (Doherty & Kelley, 2021). Blood is stored
as a whole or in separate components. The most important components are red blood cells,
plasma, platelets, granulocytes and cryoprecipitate. Red blood cells (RBCs) contain
hemoglobin which binds to oxygen and is considered the primary source of oxygen delivery
in the body. Each single unit of packed red blood cells has a volume of approximately 450
mL and contains approximately 250 mg of iron (Lotterman & Sharma, 2020: Bachowski et
al., 2017).

BT is one of the most common treatments worldwide that has been evolved in the early
ninetieth century until today. It is one of the five widely used medical procedures (Philip et
al., 2015). More than nine million patients in 90 different countries receives blood
components each year (Yami et al,.2021). For example, 10-20% of patients admitted to the

American hospitals receive blood (Pfuntner, et al., 2011).

BT is the process of transfer of blood or derivatives from a donor to the blood stream of
another recipient’s circulation (Encan & Akin, 2019). Blood demand is frequently increased

by variety of factors such as: obstetric hemorrhage, cancer, major surgical operations, traffic



accidents, armed conflicts, malnutrition, sickle cell disease and childhood anemia,
thalassemia, HIV, malaria and parasitic infections (World Health Organization (WHO),
2019; American Association of Blood Banks (AABB), 2017). Despite the significant
advancements in BT procedures, there are significant side effects and potential risk factors
that could endanger recipients’ health (Abd Elhy & Kasemay, 2017). Transfusion process
manned through multidisciplinary healthcare team, there are at least 23 stages between
taking a pre-transfusion compatibility blood sample, the recipient receiving their transfusion
and the completion of the transfusion including nurses with different levels of transfusion
experience and awareness (Kavaklioglu et al., 2017). Therefore, collaboration is required
among members of the multidisciplinary health care team to function properly; highly
functional teams value knowledge and experience and use each member's abilities to

collaborate to provide the best possible outcome for patients (Bielby, 2018).

Nurses play a major role in the process of blood transfusion where they are directly
responsible for four of the five stages of the process starting from pre-transfusion preparation
till post-transfusion activities and monitoring the patients during these processes (lee et al.,
2016). Therefore, it is essential that nurse has a solid understanding of basic transfusion
practice and being able to apply this knowledge confidently (Bradbury et al., 2017).

Errors can take place at any stage of transfusion process. Such errors are typically human
made and are frequently related to factors such as environments, procedures and policies
(Carayon et al., 2014). The most frequent error being failure to perform the final patient
identification check at the bedside. Two steps that are critical in the transfusion chain of
events leading to errors are the collection of blood samples for pre-transfusion testing and
checking the patient's identification at the bedside before blood administration, being mainly
attributed to nurses (Nakamura et al., 2021). Hence, assessing nurses’ knowledge is a useful
approach to lowering risks and reducing blood component wastage in order to perform safe
and effective transfusion (YYami et al., 2021). All nurses must be knowledgeable about all
aspects of care including the principles of safe, effective patient identification, aseptic
technique during transfusion, proper documentation, and adequate management of adverse
reactions (Zaccheo, 2017). The positive identification of patient depends largely on the
knowledge and the performance of the nursing team, which highlights the importance of
scientific knowledge and commitment to standards about BT and the technical skills of

nursing personnel in order to prevent complications and adverse consequences of BT (Bielby



et al., 2020; Hijji et al., 2013). Therefore, nurses should be aware of their responsibilities to
improve the quality of care provided to patients, the institutional policy related to BT and

professional standards (lee et al., 2016).

From a different aspect, the healthcare system must not only ensure the availability of
required blood products, but also must pay close attention to patient management during
administration blood products. Therefore, health care facilities must have to establish a safe
blood transfusion practice guideline to ensure that the entire process of blood availability
and transfusion are well monitored, managed and coordinated (Bediako et al., 2020). Such
guidelines can unify the procedure and minimize the complications and improve safety.

1.2 Statement of the Problem

Blood transfusion is a life- saving common procedure. However, its associated-mistakes can
lead to morbidity and mortality (Majeed et al, 2020). More than 118 million units of blood
are collected globally every year with annual rates of transfusing 31.5 units per 1,000
populations in high income countries, 15.9 units per 1,000 populations in middle income
countries and 6.8 units per 1,000 populations in low-income countries (WHO,2020). It is
used to replace blood losses caused by surgery, injury, chemotherapy, hematology and
oncology patients (Igbal et al.,2021). Locally, the total number of blood units transfused in
both governmental and private hospitals at the Gaza Strip (GS) was approximately 44,910
units in 2020. According to the latest statistics, these units were transfused to patients
diagnosed with different health care problems such as: patients undergoing Cesarean
Sections (5,355 cases), cancer patients (7169 cases), patients with renal failure (666 cases)
and cardiac patients and patients with thalassemia (350 cases) (Central Bank Blood Society
(CBBS), 2020). Generally, the demand for BT is increasing in the world and in GS because
of the increased access to more advanced medical and surgical procedures, increased life
expectancy and existence of transfusion dependent -thalassemia and sickle cell disease in

the children besides the complex context of GS.

Nurses play a major role in the process of blood transfusion where they are directly
responsible for four of the five stages of the process starting from pre-transfusion preparation
till post-transfusion activities and monitoring the patients during these processes (Choudhary
et al., 2020). Since Nurses are the largest segment of health care providers at the Gaza

Governmental Hospitals, they should have good levels of knowledge and practice related to



the process of BT. There are several global studies that assessed knowledge and practice
among nurses related to BT. Unluckily, results showed a major deficit in knowledge and /or
practice in this context (Bediako et. al, 2020; Encan & Akin, 2019; Kabinda, et al., 2014).
In spite of the abundance of studies over the world related to this topic, in Palestine, there
were no previous studies (up to the researcher’s knowledge) conducted to assess nurses’
knowledge and practice about BT. Moreover, the number of studies assessing the nurses’

practice during BT is scanty.
1.3 Justifications

The rapid advancements of human knowledge in the medical field have saved the lives of
millions of people worldwide and BT has played significant role in this field when used
correctly (lee et al., 2016). Medical staff should be aware of their roles and responsibilities
in transfusion process and familiar with hospital policies regarding BT.Therefore, they
should receive training and evaluated until they reach the necessary competence (Dos Santos
etal., 2021).

Nurses are the primary handlers in BT process, they are involved in most BT phases. Nurses
are playing an essential role in certifying BT safety through assessing transfusion
indications, identifying patient correctly for avoiding any possible errors, identifying
transfusion reactions and documenting the procedures (Majeed et al., 2021). Moreover,
many studies have documented errors that can occur at all stages of the transfusion process
over the last years and many initiatives have been launched to reduce the occurrence of
errors. Finding indicated better ways to avoid such errors are training and supporting staff
who are directly involved in transfusion process (Kavaklioglu et al., 2017).

In 2020, GS used approximately 44,910 blood units and its derivatives. GS lives in a chronic
and emergency political condition (Ministry of Health (MoH), 2020). No local studies were
conducted to assess nurses’ knowledge and practice related to BT. This study will assess the
level of knowledge and practice related to BT among nurses working at the GH in GS, which
is crucial for safe transfusion. Since people living in the GS are exposed to a lot of scenarios
that will increase the need for BT, nurses should be highly competent because of the lack of
equipment and medications related to siege imposed against Gaza since 2007. Gazan nurses
who work under several severe stressors should be able to transfuse blood with minimum

mistakes. Therefore, this study will be the starting point for more advanced research studies,



using different designs, in order to help decision-makers to pay more commitments and make
some recommendations related to BT clinical guidelines among nurses’ and other health care
professionals and enhance nurses’ knowledge and practice related to BT. From the
researcher’s clinical experience in females’ internal medicine and medical departments at
GH, many patients were receiving BT and were exposed to many complications, which could
endanger their lives. Thus, patients are in need for special nursing care to minimize BT

complications.

The results of this study will be useful for health care professionals, planners, policy makers
and all staff who are engaged in BT process. Hence, the results of this study will be
disseminated to stakeholders, policy actors and others who are involved in improving the
knowledge and practice of nurses regarding BT. The final results of this study would identify
the possible gaps as well as potential areas that need interventions to improve knowledge
and practice of health care providers, especially nurses, which will be reflected in improving

patients’ outcome and reducing the numbers of BT-related complications.

The researcher hopes that the findings of this study will add value to the nursing profession
internationally and in Palestine particularly. From an academic paradigm, this study will
serve as the basis for reviewing the nursing curricula in the local universities and in-service
training in both medical and nursing education to pay more attention to BT. In practice, this
study will provide suggestions to hospital management and to health policymakers to take
several actual steps in order to improve knowledge and practice of BT among nurses. In
addition, in nursing care, this study will provide a baseline to deal with patients and act
properly throughout the BT process, which will result in a safe BT. In research, this study
will serve as a body of knowledge for many types of future studies and will inspire other
researchers for advanced studies related to BT process.

1.4 Aim of the study

The main aim of the study is to assess the level of knowledge and practices of nurses working
at Gaza Governmental Hospitals related to BT to promote patient safety and reduce

associated morbidity and mortality.



1.5 Objectives of the study

1. To assess the level of knowledge among nurses working at governmental hospitals
in the Gaza Strip about blood transfusion.

2. To assess practices related to blood transfusion among nurses working at
governmental hospitals in the Gaza Strip.

3. To identify variations in knowledge and practice about blood transfusion among
nurses working at Gaza Governmental hospitals in relation to their characteristics.

4. To develop recommendations to enhance knowledge, practice and policy related to
safe practice of blood transfusion.

1.6 Context of the study

1.6.1 Geographical and demographic context of Gaza Strip

The Gaza Strip (GS) is a tiny area of land on the east coast of the Mediterranean Sea with
almost two million people packed in here. GS is divided into five governorates: North Gaza,
Gaza City, Mid Zone, Khan-Younis and Rafah (Annex 1). The estimated population of the
GS in 2020 was 2.04 million, accounting for 40.1% of all Palestinians. The population
distribution by sex shows that 1.03 million were males compared to 1.01 million were
females (PCBS, 2019).

1.6.2 Socioeconomic context

The ongoing complex emergencies in the GS over the past few years, with severe shortages
of life basics, the extensive siege and the semi-permanent border closures have had a severe

impact on the poorest and most vulnerable people in the GS.

Since 2007, Israel has been enforcing a long-term siege on the Palestinian economy, limiting
the entry and exit of goods and people. The siege increased citizens' reliance on foreign aids
and resulted in economic and social deterioration; creating a situation known as a complex
chronic disaster of catastrophic proportions, with a negative impact not only on Palestinian's
health, but also on health determinants (UNRWA, 2019). Restrictions on the movement of
people and goods, including preventing access to the Israeli labor market, worsened the
economic status of the people living in the GS. Furthermore, unemployment rate in 2018 has
reached 54% in the second quarter and it was higher among young people. The poverty rate



increase from 39% in 2011 to 53% in 2018. People suffered from moderate or severe food
insecurity that reached 68% while 11% of children under the age of five years were stunted
and anemic (UNRWA, 2019). Despite Israel's withdrawal from Gaza in 2005, the territory
remains occupied. Israel has direct external control over Gaza as well as indirect control over
life within the territory. It controls Gaza's air and maritime space, as well as six of the seven
land crossings. In recent years, Israel launched a number of military operations against the
GS, the most recent of which occurred in May 2021 and was one of the most violent,
resulting in many martyrs and injuries. In this period, the demand for blood products
increased according to the director of blood bank who was interviewed. Every time people
in GS is exposed to a military operation, there are hundreds/thousands of causalities. The
population of the GS is living in a state of instability and the possibility of any military
escalation at any time; the national blood supply must cover every day needs and be ready
for unexpected escalations. This situation, along with other hematological diseases such as
sickle cell anemia, thalassemia, Iron Deficiency Anemia among children and pregnant
women and surgeries that require BT, increases the demand for urgent BT. Since, a total
number of 92,027 surgeries were performed in hospitals in the Gaza Strip and 58,032 of
them were performed in the GH; therefore, ensuring a safe blood transfusion becomes a
necessity (M.o.H, 2020).

Moreover, people in GS are living in a complicated context and no one can predict what will
happen. Thus, the nature of the political situation in GS requires that the health care system
to be on full readiness for emergency situations which may result in an increasing number
of patients requiring BT. Therefore, paying attention to the process of collecting, distribution
and availability of blood units in the hospitals and training health professionals who are
dealing with BT process, in order to increase efficiency and effectiveness of BT process,
will decrease morbidity and mortality and lead to a better life for our community.

1.7 Health Status in Palestine

The health care system (HCS) in the GS is fragmented, with services delivered by four
providers without complete coordination: Ministry of Health (MoH), the United Nations
Relief and Work Agency (UNRWA), Non-Governmental Organizations (NGOs) and the
private sector. The MoH is the primary provider and is in charge of service coordination
among all providers. In 2020, the total current health expenditure in US dollars reached 3.2
million while the MoH’s total cash revenues were approximately $6,093,022 (MoH, 2020).
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The number of health insured individuals in Palestine reached 3,458,227; constituting 79%
of the total Palestinian population. The percentage of individuals with governmental health
insurance was 32%, while the percentage of individuals with UNRWA insurance was 15%,
2% with private insurance, 29% of the individuals have governmental and UNRWA
insurance, 0.2% have governmental and private insurance, 0.7% have UNRWA and private
insurance, 0.7% of the total Palestinian population have Israeli insurance and 0.3% have
other insurance (PCBS, 2019).

There are 27 hospitals in GS; the MoH runs 13 of them with a combined capacity of 1600
beds plus 500 beds operated by NGOs. Generally, bed ratio to the population in Palestine is
13, 3 per 10,000 populations (MoH, 2020). These hospitals have 3049 beds in total. From
these beds, 105 are for ICUs, 98 in MOH hospitals and 7 in the private hospitals (MoH,
2020).

Human resources who serve people are one of the most important components of HCS; the
number of employees in the health sector in the MoH was the highest in Palestine. The total
number of health-care workers was 15,271 in GS at rate of 53.1 per 10.000 people. There
are 4,489 nurses working in the health sector at percentage (40.2%) with 16.2 nurses per
10,000 people. The number of physicians working at the MoH was 2001, with 9.6 doctors
per 10,000 people (MoH, 2020).

1.8 Blood Transfusion Service in Gaza Strip

The vast majority of blood transfusion services are concentrated in hospitals. MoH is the
primary provider of blood transfusion services in Palestine; it oversees the other institutions
that provide this service. The number of blood donors in MoH hospitals in GS was 35,503,
with 10,870 voluntary donations accounting for 48.8% percent of donors and 13,144 (51.2%)
were donated to relatives or acquaintances. Transfusion-transmitted diseases were tested for
all donated blood units. Hepatitis B virus had a positive percent of 0.4 %, Hepatitis C virus
had a positive percent of 0.12 % and Human Immunodeficiency Virus had 0%. The total
number of transfused blood units and their components in Gazan MoH hospitals in 2020 was
44,910 units (MoH, 2020). According to CBBS statistics (2020), as mentioned above, people
who receive most of the BT included: cardiac patients undergoing open heart surgeries (272)
cases, thalassemia patients (350 cases), patients undergoing Cesarean Sections (5,355 cases),

renal failure who need blood (666 cases) and cancer patients (7169 cases).



1.9 Operational definitions
1.9.1 Knowledge

Nurses get a score less than 50% considered to have poor knowledge, those with score 50%-
74.9% considered to have moderate knowledge, while those having scores equals 75% and

higher known to have good knowledge.
1.9.2 Practice

The mean of optimal practice is identified by using a cutoff point of 75%; thus, nurses with
satisfactory practice regarding blood transfusion should have a mean score of 75% and
higher while those with a score from 50%-74.9% considered with fair practice and less than

50% have poor practice.
1.9.3 Blood Transfusion

BT starts from physician order till several hours after transfusion. It consists of five stages,
order to transfuse, patient preparation prior blood collection, pre transfusion activities, intra
transfusion activities and post transfusion. Documentation is essential part of each stage.

Management of reaction if occurs is part of the process (Lister et al., 2021).



Chapter Two

Literature Review

2.1 Conceptual Frame Work

Knowledge as a variable is an essential one influencing all the phases of BT’s practice (Abd
Elhy & Kasemy, 2017). Thus, there are multiple variables affecting both nurse’s knowledge
and practice such as sociodemographic variables and extraneous variables. Furthermore,

these factors could trigger the chance for knowledge deficit which may lead to poor practice.

Age, Gender, Specialty A
Hospital, Department chara!cterstlc
Qualification variables

y 2 * N

Knowledge Practice

Patient preparation Pre-transfusion
. preparation
Blood pack collection

Pre- transfusion activities *—— Intra transfusion

Nursing activities after During transfusion
initiation transfusion reaction

Nursing activities during Post transfusion
adverse reaction

Policy and Guidelines

*

Experience, Training Extraneous
Frequency of BT Variables

Patient Safety

Figure (2.1): Diagram of conceptual framework (Self-developed)
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2.1.1 Patient preparation

The patient should be ready for transfusion prior to picking up blood from the blood bank.
For example, appropriate IV access, consent completed, pre-medication administered if

required.

2.1.2 Blood pack collection

Blood pack collection which includes method used to transport blood from blood bank,
Knowledge of basic ABO terminology, Information to ensure collecting the right blood from
blood bank.

2.1.3 Pre-transfusion initiation nursing activities

Pre-transfusion initiation nursing activities as patient identification, indications for blood
warming, best time to start the transfusion, steps for patient identification, suitable filter size

of transfusion set.

2.1.4 Nursing activities after initiation transfusion

Post blood transfusion as (activities routinely performed by nurses after starting the blood
transfusion., the Maximum duration of using a blood administration set for continuous
multiple transfusions, maximum duration for completing a unit of blood, agents compatible

with blood, vital signs recording after starting a transfusion.
2.1.5 Adverse transfusion reaction

Adverse transfusion reactions are an important cause of iatrogenic harm and most are
preventable. Failure to monitor patients is a great problem and enhanced patient monitoring

will prevent many of problems related to adverse transfusion reaction.

2.1.6 Policy and Guidelines

Guidelines describe protocols and explain major process regarding transfusion practice such
as donor blood screening for infectious diseases, determining the need for transfusion, ABO

compatibility tests and patient identification. Moreover, providing a transfusion standardized
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approach can minimize potential errors, maximize administering effectual blood products

and promote safety.

The conceptual framework illustrates the main domains that contribute nurse’s knowledge
and practice related to BT Figure (2.1). The conceptual framework shows the relationship
between characteristics variables as independent variables and the dependent variables;
nurses’ knowledge and practice regarding BT. Sociodemographic data and extraneous
variables include: age, gender, specialty, qualification level, hospital, department,

experience and receiving of any training programs.

BT related knowledge can be divided into six dimensions: patient preparation prior
transfusion, blood collection, issues prior BT, issues during blood administration, issues
related to complication of transfusion and issues related to policy and guidelines regarding
transfusion. The effect of sociodemographic data and other variables are not limited to the
knowledge; but it affects practice also. Such data affect all aspects of nursing practice
regarding BT, including: pre-transfusion care, intra transfusion, nursing intervention with
adverse reaction and post transfusion. Sociodemographic factors influence nurses’ practice
either directly and directly. Furthermore, the conceptual framework explains another
relationship between knowledge of blood transfusion as independent variable and the
practice of transfusion as a dependent variable. Nurses' practice during BT will be affected
by nurses' knowledge itself and the presence of guidelines and policy and their adherence to
these guidelines. From the researcher’s perception, proper and safe BT’s practice is expected
when nurses have enough knowledge, apply their knowledge and adhere to the universal or
local guidelines. Having adequate knowledge about BT and practicing it according to high
guidelines and protocols can increase the quality of BT procedures and minimize the risks
of complications. Thus, decreases the BT related morbidity and mortality and promotes

patients’ safety.
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2.2.1 History of Blood Transfusion

In ancient times, blood has been associated with the notions of possessing supernatural
abilities, personality traits or being susceptible to demons and evil powers (Feyisa et al.,
2021). Therefore, many attempts to blood transfusion were more myth than reality in terms
of therapy and treatment prior to the 17th century. The circulatory system was first
mentioned in the 17th century. Once it was discovered that the heart was pumping large
amounts of blood into the vessels, the concept of replacing blood by drinking was replaced
by infusing blood directly into the vessels (Learoyd, 2012). Furthermore, medicine has made
significant advances in understanding circulation over the last hundreds of years (Sharma
&Sharma, 2021). Since William Harvey discovered the mechanism of the circulatory system
in 1660, scientists focused on blood transfusion process; initially transferring animal blood

to humans.

The first human-to-human BT was performed in England for patient with postpartum
hemorrhage by James Blundell in 1818 (Bowman et al., 2019). In the early 1900s, a
significant progress has been made in the understanding of blood typing, blood components
and blood storage (lotterman & Sharma, 2021). Transfusion medicine encompasses both
laboratory and clinical medicine; physicians from a variety of specialties including
pathology, hematology and pediatrics who contribute to the field. Later in 1939, Landsteiner
discovered Rhesus system which decreased previous transfusion reactions. The risks of
blood borne diseases such as hepatitis and HIV are now less than one in every million
transfused units due to remarkable advanced technology and safety (Di Minno et al.,
2016). The first blood transfusion for surgery was achieved in 1906 at Case Western Reserve
University in Cleveland. The First World War was the motivation for the quick progress of
blood banks and transfusion techniques and the world’s first blood donor service was
established in 1921 by the British Red Cross. The first blood bank was established in a
Leningrad hospital in 1932 and the US government established a national program for blood
collection in 1940 (Fong, 2020).

The presence of professional with explicit knowledge in this zone of performance has
become a necessity. The role of nursing in hemotherapy has undergone several changes to
keep up with the evolution in this field. New protocols were necessary not only to comply

with legal requirements, but also to standardize various activities, provide quality service
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and minimize risks and complications in all stages of the blood cycle (De Oliveira et
al.,2017).

2.2.2 Patient’s safety

The health sector is extremely pressurized; a complex system in which the possibility of
errors and accidents is always present (WHO, 2019). Patient’s safety is the absence of
preventable harm to patients and the avoidance of unnecessary hurt which caused by
healthcare professionals (Witczak et al., 2021). It is considered big challenges for healthcare
organization and an important aspect of healthcare quality over the world; it has a prominent
impact on health care delivery (WHO, 2019). According to Vaismoradi and his colleagues,
unsafe care is estimated to be responsible for the loss of 64 million disability-adjusted life
years each year across the world; therefore, patient’s harm during the provision of healthcare
is documented as one of the top ten causes of disability and death in the world (Vaismoradi
et al., 2020). Ensuring patient’s safety is global issue that distresses every country over
world, therefore; investment in patient safety increases financial savings and better patient’s
outcomes; the cost of prevention is typically much lower than the cost of treating harm
(WHO, 2019).

From a different aspect, patient’s safety is one of nursing's primary concerns evidenced by
provision comprehensive and safe health care; therefore, nurses' role maintains patient’s
safety either in short-term or long-term care settings and protects patients from harms during
receiving care (Sermeus, 2016). Nurses practice regarding BT and patient’s safety are
inextricably linked; nurses are performing countless tasks to preserve patient’s safety
through protecting patients from any potential complications (Yesilbalkan et al., 2019).
From the patients’ safety aspect, nurses’ roles include: monitoring patients for any clinical
deterioration, detecting errors and near misses, understanding care processes, identifying any
changes in patient’s condition, initiating transfusion and discontinuing the BT (De young,
2018). Moreover, nurses certify patient’s safety through following organizational strategies
to identify any risks or harm that may threat patient’s life; therefore, they frequently assess
patients, double-check, monitor activities, offer assistance and communicate with other
healthcare providers (Henneman, 2017). The levels of nurses' knowledge and skills have
been identified as contributing factors in improving patient’s safety and lowering the
incidence of adverse events. Thus, nurses' adherence to patient’s safety principles is crucial

for procedures’ success; it aims to prevent practice errors and achieve sustainable and safer
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healthcare systems and consequently reduce the risk of errors by following safe BT policies,
auditable performance standards and educational initiatives (Vaismoradi et al., 2020).

It was observed that there is a relationship between nurses’ ratio and patient’s safety, which
led to an increased number of risky events, illness and even death. Needleman and
colleagues reported that as nurses to patient's ratio increased; nurses' errors during care went
down (Needleman et al., 2018). Nurses have had to overcome obstacles that have hampered
safe care practices, such as insufficient staffing ratios, poor communication and long
working hours (Kowalski & Anthony, 2017).

2.2.3 Nurses’ Knowledge and practices about blood transfusion

Knowledge is the corner stone which drives nurses’ actions because it permits attributing
meaning to the multiplicity of phenomena that surround them, whether those relating to
physical objects, people, events or abstract ideas. Therefore, deficiency in knowledge leads
to poor performance and considered significant contributing factor to transfusion errors
(Japheth et al., 2020 ;Gupta, 2016; Saillour-Glénisson et al., 2002).

BT is an important aspect of nursing practice; majority of transfusion chain is heavily
dependent on the nurse's knowledge and abilities. Consequently, nurses’ abilities should be
accompanied with comprehensive understanding of transfusion process, excellent
communication skills and ability to interact with a diverse range of people (Majeed et al;
2020). It was evidenced that an appropriate level of knowledge and performance play
significant roles in preventing and controlling BT complications (Masror et al., 2021).
Unfortunately, recent studies have been reported inadequate level of nurses’ knowledge
regarding BT in various countries around world (Rudrappan, 2019; Yesilbalkan et al. 2019;
Hijji et al., 2012; Saillour-Glénisson et al., 2002).

Nurses had little understanding of basic ABO and Rh compatibility. This problem was
highlighted in (Serious Hazard of Transfusion (SHOT) data where the first recommendation
was training in ABO and D blood group principles for any clinical staff with involvement in
the transfusion process (Bolton-Maggs & Cohen, 2013). Good practice is extremely
important element for safe and effective transfusion; it contributes to make appropriate
decisions about blood use based on clinical findings and laboratory parameters, ensure
giving the right blood products to the right patient at the right time, monitoring patients for

possible adverse effects of transfusion and managing them if they occur and finally
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documenting the process (Kipkulei & Lotodo, 2019). Thus, nurses must not only administer
the blood, but also know their indications, clarify the patients' concerning doubts about the
transfusion procedure and be able to detect any type of adverse event (Nunes da Silva et
al.,2017). Practice is always based on recent evidence-base studies. Therefore, it is pivotal
to implement and encourage consistent use of evidence-based practice because it ensures the
highest quality care, improves patient’s outcomes, lowers healthcare costs and reduces
variation in care delivery (Noor et al, 2021). Therefore, in order to deliver high quality care
and function efficiently, nurses must have sufficient knowledge that they have actually used
in practice (Kieft et al., 2014).

Limited studies in literature were conducted to assess nurses’ practice regarding transfusion;
most of them indicated unsatisfactory practice level concerning blood transfusion; such poor
practice could endanger recipient's life (Hijji et al., 2010). In this context, an observational
study was carried in Nepal, aimed to assess 86 practices of BT among health care personnel.
The study revealed suboptimal BT practices among personal healthcare. It was showed that
only 43.5% of health care participants wore gloves during the procedure, and only 16.5% of
participants checked the patency of IV cannula by flushing with normal saline (NS) 0.9%
prior initiation of transfusion. In regards to documentation, 95% of cases was done.
According to these findings; a significant knowledge practice gap among healthcare
personnel can be associated with lack of a quality culture, quality system, and quality
management in the area of blood transfusion practices (Sapkota. et al., 2018). Another recent
descriptive observational study carried out by (Majeed et al; 2020) sought to assess practices
regarding blood transfusion among 200 nurses; selected randomly from different wards. The
results revealed that less than 50% staff nurses performed appropriate practices before
collection of blood bags from blood banks, and checks in the blood bank. More than 50% of
nurses exhibited appropriate practices before initiation of blood transfusion and less than
half of the nurses did proper practices after initiation of blood. A different study purpose was
to identify the blood transfusion practice among nurses in public hospital. The researcher
observed nurses’ practice in the following points during time of transfusion, vital signs
monitoring and reaction. The findings illustrated that 53.4% of participants had inadequate
practices regarding blood transfusion, 6% participants begin transfusion after 30 minutes of
dispatching from the blood bank and 9.3% participants did not do vital sign monitoring. The
study confirmed the need to produce strategies to make sure the right and continuous filling

of blood transfusion forms. Because it is necessary for observing analyzing and continuous
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improvement of blood transfusion practices. This study identified the documentation failure
that can lead to happening of adverse events associated with blood administration (Reis et
al., 2016). It was reported a noticeable enhancement in the level of nurses; knowledge and
practice about BT after training programs (Hendey et al., 2017). The importance of nurses’
role in safe blood transfusion practice requires involving nurses in relevant and continuous
training, using effective educational strategies for improving their knowledge and
performance, even for those with adequate knowledge and satisfactory performance needs

continuous refreshment (Freixo et al., 2017; Nunes da Silva et al., 2017).

Pervious study was carried out by Khaelef et al (2018) to evaluate the effectiveness of
training program on nurses' competent practice towards children receiving blood transfusion
at Benha University Hospital. They a used structured interviewing questionnaire sheet to
assess nurses’ knowledge regarding blood transfusion for children and Observational
checklist to assess the actual nurses' practices towards caring for them. The finding revealed
improvement in both nurses’ total knowledge and practice scores post-implementation of the
training program than pre-program implementation (Khaelef et al., 2018). This is consistent
with Soliman & Elhapashy (2021) Study which sought to evaluate the efficiency of a training
module about safety blood transfusion on nurses’ competences at the hematology department
in Oncology Center Mansoura University. The researcher adopted pre-experimental one
group pre and post-test design. The study revealed a strong positive relation between nurses’
knowledge and practices scores post-training. The study concluded training module on
safety blood transfusion can positively improve nurses’ level of knowledge and practice
(Soliman & Elhapashy, 2021).

In conclusion, previous studies conducted in various countries revealed that healthcare
professionals, particularly nurses, had a lack of knowledge and practice about blood
transfusion procedures and risks. This proposes that there is a risk of unsafe blood

transfusion practice occurring in clinical settings.
2.2.3.1 Nurses’ role and responsibilities in Blood transfusion process

Nurses are front-line healthcare providers who accomplish countless tasks and bear many
responsibilities during blood transfusion. They therefore particularly serve as vital links
between various health professionals who are engaged in the transfusion chain. Moreover.

they are closer to the patients than other health providers and spend most of their time in
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providing care to the patients (Lee et al., 2016). Worldwide, the role of the nurse in the
complex transfusion process continues to be at the forefront of patient safety concerns and

recommendations (Riveira et al., 2020)

Nurses’ role is evolving as a fundamental part of efforts starting from patient’s preparation
and blood bag collection till monitoring patient after transfusion in order to enhance
appropriate use of blood components, reduce procedural risks and improve transfusion
practice in general. Moreover, nnurses are responsible for providing safe transfusion with
high standards of care (Hurrell, 2014). They must be aware of all issues related to the
components of BT procedure, probable adverse reactions and essential emergency care if
needed (Reis et al., 2016).

Nurses working in hospital face many stressors on their time and often have to make difficult
decision about patient care (Bolger &Moss, 2015). Therefore, transfusion errors are
practitioner-related; main nursing responsibility is preventing potential errors by applying
bedside checkup in all transfusion phases (Bolton-Maggs, 2018). Such errors can be
prevented totally through using innovative technology such: as bar coding and use of hand-
held computers as effective methods to decrease errors. However, using on knowledge and
staff training as a key solution to reduce the associated errors is still important (Noor et al.,
2021; Tetteh, 2015).

Nurses and nurse managers can use local knowledge gained from observing active and latent
errors to make changes at the unit level in order to improve patient's safety (Noor et al.,
2021). Therefore, it is essential for nurse to adhere with clinical guidelines and monitor
patient closely for possible complications that may arise. Therefore, it is indispensable for
nurses to be empowered in order to meet these responsibilities since BT requires trained and
skilled personnel to carry out tasks properly in order to fulfill their primary responsibility
(Duarte et al., 2017). Hence, it was evidenced that commitment of guidelines from order of
request to sampling, labeling, laboratory testing, collection and finally with administration
of blood product promote patient safety (lee et al., 2016). Nurses, additionally, conduct
transfusion audits together with blood bank technical staff in order to recognize specific
zones which need education, training and clinical guidance to improve transfusion clinical

governance (Bielby et al., 2018).
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2.2.4 Decision to transfuse blood product

The decision to transfuse should be based on clinical judgment taking into account the
benefits and risks of transfusion as well as any alternative therapies that may be available.
The benefits of BT should outweigh the risks (Murphy et al., 2021). Patients should be
thoroughly evaluated prior requesting a BT. This should include assessing the pre-
transfusion history, a physical examination with complete vital signs (V/S), cardiac,
respiratory and peripheral vascular examinations. This step will prevent doctors from
ordering BT depending only on the hemoglobin level; thus, avoid unnecessary transfusion
(Lee et al, 2016). Complications from unnecessary transfusions result in higher costs,
morbidity and poor patient outcomes. Blood product requests must be filled out completely,
including: patient’s information, diagnosis, indications for transfusion, previous history
relevant to blood transfusion such as pregnancy, transfusion reactions, types of blood
components required and the urgency of the request (Norfolk, 2013). Any missing
information in blood request form can lead to possible errors and increase the risk for
transfusion reactions (Patidar et al.,2018). Nurses should inform patients and their families
about the impending transfusion. The information should include: BT indication, its risks
and benefits and transfusion reaction symptoms. Aside from that, the nurse should record
baseline V/S within 30 minutes before starting the transfusion (Hijji et al., 2013). Adams
and Tolich (2011) interviewed twenty-one patients about their transfusion experiences and
concluded that patients lacked information, and brochures were insufficient, and interaction

with nurses was most helpful in reassuring and educating patients.
2.2.5 Blood transfusion administration

BT administration consists of five interlinked stages, four of them are directly related to the
nursing role, including preparation prior to collecting blood units from the storage site, pre-
transfusion activities, post-transfusion activities and patient monitoring post transfusion (lee
etal., 2016). Therefore, it is essential that nurse has a solid understanding of basic transfusion
practice and being able to apply this knowledge confidently (Bradbury et al., 2017)

2.2.5.1 Patient preparation prior blood collection

The issue of assessing and ensuring patient's readiness for a blood transfusion is crucial.

Therefore, the patient must be well informed and psychologically prepared for the blood

19



therapy. Patient preparation process includes: clear medical orders, readily intravenous
access, consent form and delivery of any pre-medications or other solutions (lee et al., 2016).
This is proved by several previous studies where majority of the studied sample had adequate
knowledge about patient preparation prior to blood transfusion, such as checking the patency
of the intravenous access line, recording baseline V/S, providing information to the patient
and not bringing blood from the bank prior to the administration of any prescribed pre-
medication, what kind of decisions to be made by the nurse with an incomplete order or
ensure that informed consent has been obtained (Bediako et al., 2020; Abd Elhy & Kasemy
,2017; Tetteh, 2015). However, many nurses lack sufficient knowledge about patient
preparation prior to blood bag collection and also the importance and methods of patient-
identification confirmation (Hijji et al., 2012; Abd Elhy & Kasemy, 2017).

2.2.5.1.1 Consent form

BT is a common clinical practice that is associated sometimes with adverse events.
Therefore, transfusion consent is a standard safety requirement (Murphy et al.,2021) Several
surveys conducted in the United Kingdom showed that 20% or more of blood transfusions
were inappropriate and alternatives to transfusion were underutilized (SHOT, 2019: 2020).
Therefore, it is important that patients should be fully informed of the benefits, risks and
alternatives of transfusion prior giving their consent informed; they should be given the
opportunity to ask questions. The ultimate responsibility for informed consent rests with the
physician after giving a complete explanation about benefits, risk and alternatives (Strini et
al., 2021). Valid consent for transfusion should be obtained for all patients who will likely
or definitely receive a transfusion, such as when blood is routinely requested prior to surgery
or sample is taken pre-procedure (Murphy et al., 2021). If the patient is unable to consent
for whatever reason, a responsible family member must be asked to do so. Therefore, the
healthcare provider must document all explanation in accordance with facility-specific
policies (Sutton et al., 2020). Occasionally, premedication is used to prevent the recurrence
of transfusion reactions in patients who have already experienced symptoms associated with
BT, such as chills and fever. However, prophylactic premedication is a part of the

institution's routine care (Da Silva Gais et a., 2021).
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2.2.5.1.2 Intravenous (1V) access availability and patency

Blood components can be administered via a variety of central or peripheral venous access
devices. Venous catheter should be large enough to allow flow of the blood components and
suitable for patients age. However, the high pressure of the flow through the small-lumen
catheter may result erythrocyte hemolysis (Kavaklioglu et al., 2017). Hence, compatible
access route should be available because an incompatible access causes transfusion delays
and the blood unit may exceed four hours; discarding the blood components (Mattia &
Andrade, 2016). Nurses must guarantee that the patient primarily is well prepared for BT
through placing patent cannula prior blood collection to ward (Hijji et al., 2012). Unluckily,
previous study, aimed to assess nurse’s knowledge level in Egypt, revealed that the majority
of nurses did not knew they must apply IV access prior to blood collection from the bank
and less than half of them checked the patency of the intravenous line with an appropriate
solution; such actions lead to delaying the blood initiation (Hijji et al., 2012). Similarly; only
16.5% of participants, from Nepal, checked availability and patency of IV cannula by
flushing with NS 0.9% prior initiation of transfusion (Sapkota. et al., 2018).

2.2.5.2 Blood pack collection

Safe transfusion needs a strict adherence to patient identification at all stages of transfusion
chain and mainly during product collection from the blood bank (Frietsch et al., 2017). A
fundamental moment in the delivery of blood products safely to patients is in the proper
identification of the patient and collection of a cross-matched sample correctly identified. It
has been indicated that the initial step preventing improper BT is to draw blood from the
right patient and to ensure correct labeling (Hoffmeister& de Moura, 2015). For proper
patient identification, at least two identifiers should be considered; patient's room number or
bed number are not included (Kavaklioglu et al., 2017). In a study implemented by College
of American Pathologists, the researches indicated that in some cases, patients were not
correctly identified because of similarities in name, surname or birth date. Failure to identify
patients receiving blood is a catastrophe and can lead to serious errors (Hoffmeister& de
Moura, 2015). Such errors pose serious threat of patient life leading to disability and
consequently need further medical intervention, prolonged hospitalization, morbidity and
even death (Najafpour et al., 2017). Specimen labelling is a high-risk area; positive patient
identification should be encompassed in education sessions. Specimens that do not meet the

specimen acceptance criteria are said to be"40 times more likely to have a blood grouping
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discrepancy (Sandhu et al., 2017). Thus, nurses assigned for collecting blood samples; must
take the sample at the patient's bedside and identify patient correctly either by checking the
wrist band or asking the patient to state his or her full name. The same staff who took the
sample must label the sample precisely and quickly at the patient's bedside (Noor et al.,
2021). Details must be compared with patient's record and even though in cases of patients
were unconscious; nurses must have compared patients’ identity band and sample labeling
immediately and accurately at the patient’s bedside (Lippi et al, 2017). Previous study
emphasized the importance of patient’s identity checks in the following situations: when the
blood sample is taken, when the blood product is collected and when applying blood unit.
The identification must be confirmed verbally and visually by inspecting the identification
band and the patients must provide their full names which must correspond to the
information on the identification band, the blood bag label and the patients” documentation
(Sapkota et al, 2018).

Pre-transfusion blood sample are obtained for blood grouping and compatibility testing after
physician write blood order. Compatibility tests are compulsory to prevent any transfusion
reactions that may cause morbidity or mortality due to incorrect BT. Although it is vital to
determine the recipient's blood type accurately and ensure that recipients receive safe blood
products. Unfortunately, previous studies were indicated that majority of nurses had not
mastered the basic A, B, O and AB (ABO) and Resus blood group system and most of them
were unable to identify the compatible blood to be transfused to patient with known blood
group (Kavaklioglu et al., 2017; lee et al., 2016; Mitra et al., 2014). Therefore, nursing staff
should have a basic knowledge regarding blood group system in order to avoid unnecessary
adverse reaction. Furthermore, the blood units should be examined for signs of leakage, lysis,
contamination or an unusual appearance that indicated problem with the product's quality
(Kavaklioglu et al., 2017). Consequently, nurses should be equipped with adequate
knowledge in the basic system of blood groups and bring proper documentation to prove the

patient's identity when collecting blood products from the storage site (Islami, 2018).

Blood packs collection is an important step in improving patient safety since it forms another
high-risk area for errors when staff fails to check the labels attached to blood units with
identification details; collecting incorrect blood unit (lee et al., 2016). Therefore, the nurse
must ensure that patient's identification details are included on the collection slip and blood
bag to prevent blood incompatibility. The patient's identity should be carefully verified
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including patient's full name and donor, date of birth, code number, clinic, date and signature.
Patient’s details must be checked by blood bank staff before issuance the blood. Blood bank
staff must also register the date and time of issue, details of the person who issues and the
person who collects blood. The one who collects blood should also check the patient's details
and blood bag before taking blood components from blood bank (Kotzé et al., 2015). Nurse
must check blood bag well; return the unit if there a discrepancy. majority of nurses doesn’t
perform blood bank checks when have received blood unit (Kavaklioglu et al., 2017).

therefore, training is urgency need to prevent such errors which can endanger patient lives.
2.2.5.2.1 Blood transportation and storage

Blood is a good medium for bacterial growth; therefore, it is stored in appropriate
refrigerators at 2-6°C, where it has a shelf life of 35 days from donation. There are legal
requirements for temperature regulation and alarm systems for storage of blood in the bank.
It must never be stored in other refrigerators (Ajmani, 2020). Furthermore, the storage
temperature must be monitored on a regular basis to ensure the viability of blood components
(Noor et al., 2021). Blood should be detached, one unit at a time, from the blood bank
refrigerator only when a transfusion is due to commence within 30 minutes. Blood bags
should also be transported in a special validated box at proper temperature in order maintain
the quality of the blood products (Sapkota et al. 2018). Personnel who are involved in blood
product releasing from storage facility should record date and time in proper and clear way
(Lee et al., 2016). Unfortunately, majority of nurses had no knowledge about the proper
method to transport blood unit and only a few used boxes to transport blood packs from the
blood bank to the ward (Sapkota et al., 2018). Finally, transfusion must be completed
within 4 hours of removing the pack from the Blood Bank refrigerator to avoid the risk of
bacterial growth (lee et al. 2016).

2.2.5.3 Nurses’ activities prior initiation of transfusion

Licensed staff who are trained and accredited should handle blood products according to
local policies (Hurrell, 2014). Prior administering blood, nurses have to obtain a baseline
VI/S. This should be done prior to obtaining blood units from storage sites in order to avoid
any delay that would compromise the quality of blood products (Hurrell, 2014). Before
initiating transfusion, nurse must pay greatest attention to these important measures; nurse

should examine results of cross matching and screening for diseases as AIDS, the expiration
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date of blood product, and the patient’s file number in order to avoid any error and to ensure
ABO compatibility. Hemolytic reaction evolving as a result of inadequate observance of pre-
transfusion precautions constitutes the most important cause of transfusion-related deaths
(Kavaklioglu et al., 2017).

2.2.5.3.1 Blood warming

Whole-blood and RBC are kept at a temperature ranging from 2°C to 6°C. In special clinical
situations, massive transfusion is needed immediately and particularly in operating rooms
and intensive care (Lee et al, 2016; Rao et al., 2013). Therefore. massive transfusion of cold
blood can be risky, causing hypothermia which affects metabolism and result in
coagulopathy, arrhythmia or cardiac arrest (Poder et al., 2015). Consequently, many nurses
believe that blood is essential to be warmed before each transfusion. Blood unit is warmed
closer to human body temperature before it is transfused to the patient in order to avoid
dangerous complications (Poder et al., 2015). The blood warming procedure performed with
a calibrated blood warmer machine and must not exceed 42°C because higher temperatures
will cause lysis of the red cell membrane and threat patient’s safety (Derek, 2013). Many
practices are prohibited during blood warming such as: use running water, uncensored heat
source, putting blood unit in hot water microwave or expose radiation. Moreover, blood
product should not be re-cooled after warming; such practice may allow bacterial growth
(lee et al.,2016). Previous studies indicated that nurses warm blood unit either by putting
blood unit under patient’s armpits or putting inside the patient's blanket or wrapping in
clothes (Bayoumi, & El-Nagger, 2020; Sapkota et al., 2018; Hijji et al., 2010). Such ways

are not recommended since they can lead to bacterial growth (Ramirez-Arcos et al., 2016).

2.2.5.3.2 Administration of medicines and fluids

It is crucial to highlight that NS solution is the only solution that can be used during blood
transfusion. Hence, it is used to improve flow rate of red cell transfusion and remove
reticulocyte from blood unit whereas dextrose 5% solution should not use concurrently with
blood components nor ringer lactate because contained calcium could form blood clot which
led to hemolysis (lee et al., 2016). In this context, previous study was conducted in turkey
assessing nurse’s knowledge regarding transfusion process highlighted that 75.4 %% nurses
were aware that only NS solution can be used concurrently with blood transfusion (Enacan

& Akin, 2019). In addition, medication should never be given directly with any blood
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components. It makes impossible to determine the cause of the reaction if occurs. Thus, in
case of the drug should be administered and the blood transfusion line is the only intravenous
access available, blood transfusion must be stopped first and the tube should be flushed with
0.9% NS solution before and after injecting the medicine to prevent direct blood mixing with
medication (Noor et al, 2021).

2.2.5.3.3 Blood administration sets

All blood components are sent with standard set because of the fibrin fragments and particles
they contain (Encan &AKkin, 2019). These sets' filters have pores with diameters ranging
from 170-200 microns. The filter is designed to remove clots and particles that could be
harmful to the patient. Large cells, cellular debris and coagulated proteins are captured by
these filters (Lee et al., 2016).

2.2.5.4 Nursing activities after initiation transfusion

Nurses have to check doctor’s orders for transfusion and any pre-transfusion medications
ought to be given to the patient; bedside verification will be carried out. If any interruptions
occur during the checks, the process must be started over (Noor et al, 2021). The final
bedside checking must be performed by trained and competent personnel who will
administer the blood products with collaboration with another trained personnel, either
nurses or medical practitioners, as a counter-checker prior the blood transfusion (Hurrell
2014). The first 15 minutes of transfusion are considered dangerous and threating. Serious
and life-threatening reactions can occur without warning and progress quickly; therefore,
patients must be kept under constant observation (Sahu et al., 2014). Nurses must obviously
note down the time of commencing transfusion, patient’s vitals and conditions. This data
certifies traceability and makes great help to the examination especially when patients

develop undesired symptoms or reactions during blood transfusion (lee et al., 2016).

2.2.5.4.1 Time limits for infusion of blood components

Infusion of blood should begin within 10 to less than 30 minutes of blood bag removal from
refrigerator (Hijji et al., 2012). The flow rate of a transfused unit should be adjusted to the
duration of the transfusion, since bacteria can cultivate in blood when transfusion lasts more
than four hours. For whole blood or packed red blood cells, increased room temperature and

prolonged transfusion may also result in unit hemolysis (Kavaklioglu et al., 2017). Lee et al
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(2016) indicated the majority of nurses were unaware of the reason for recommended
duration of transfusion. They believe that patient could develop acute transfusion reactions,
which is a highly improbable reaction to prolonged transfusion. In case of the transfusion of
fresh frozen plasma, it should begin as soon as received from the blood bank and dissolved
then completed according to tolerance of patient (Hijji et al., 2012). Initiation transfusion at
slower or faster rate than recommended in guidelines may result either in a longer or a shorter
duration transfusion duration with increased risk of bacterial contamination (Kavaklioglu et
al., 2017).

2.2.5.4.2 Patient monitoring and surveillance of vital signs

The primary goal of monitoring patients during transfusion is to guarantee patient's safety.
Close monitoring of patients undergoing transfusion is absolutely essential, since it facilitate
early detection of unpredictably and quickly adverse reactions which can sometimes be fatal
(Kavaklioglu et al., 2017). Staff frequently must remind patients to notify them about any
uncomfortable feeling or any reaction; thus, patients should be monitored for any signs of
reaction during transfusion (Noor et al, 2021). Reported data highlighted that more than 60%
of reactions take place at the first 15-30 minutes; monitoring V/S in this time period is an
essential component of basic nursing care for detecting any patient’s deterioration (Mok et
al., 2015; Reis et al., 2016). Vital signs changes are primary predicators for patients
experiencing adverse events either immediately or later post several hours before the events
occur (Brekke et al., 2019). Though there was no evidence indicated /S monitoring
frequency to detect adverse events during transfusion, but it was suggested that it should be
at three time points: at baseline, within 15 minutes of transfusion initiation and at transfusion
completion. Thus, it may be effective in identifying signs and symptoms of transfusion
reaction (DeYoung Sullivan et al., 2015). Monitoring V/S prior transfusion helps to
determine any transfusion reaction. In the previous literature, study revealed that 10% of
patients are at risk of ignoring the transfusion reaction due to failure to record the patient's

V/S and symptoms during the pre-transfusion period (Kavaklioglu et al., 2017).
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2.2.5.4.3 Documentation of transfusion process

Nursing documentation is the primary source of clinical information for meeting legal and
professional requirements (Tasew et al., 2019). Proper documentation can prevent future
costs resulting from malpractice claims. Therefore, nurses play an important role in ensuring
full documentation about BT administration. Unfortunately, many studies have found
deficiencies in the documentation practices among nurses over all the world (Sapkota et al.,
2018; Lindo et al., 2016; Hijji et al., 2012). Documentation prevent future costs resulting
from malpractice claim as cases of malpractice are frequently decided based on the
documentation that occurred prevent future costs resulting from malpractice claim as cases
of malpractice are frequently decided based on the documentation that occurred Safe
blood administration must be accompanied by proper documentation of related tasks,
particularly indications, time or durations and operators in order to ensure traceability and
facilitate lookback procedures (Norfolk, 2013). Therefore, full documentation must be
completed in the patient's clinical records at each stage of the blood transfusion.
Subsequently nurses must accurately record the start time of the transfusion, as well as the
patient's VV/S and medical conditions. This information ensures traceability and aids
investigations, particularly when patients experience unwanted symptoms or reactions
during blood transfusion. Patients must also be reminded to immediately notify nursing staff
if they feel un easy or have any reaction (Lee et al., 2016). Clinicians and nursing staff
involved in blood transfusion should be educated on the significance of proper transfusion
documentation. In addition, the hospital must implement clinical auditing strategies to

monitor the documentation of the clinical BT process (Clark et al., 2012).

2.2.5.5 post-transfusion nursing activities

When transfusion is ended without any adverse symptoms; nurses must take last vital signs
checkup and document it, then recorded total transfused volume and time of finishing and
the blood tag attached must be duly filled out (McClelland, 2007). Respectively, plug the
empty bag with the appropriate plug and place it in designated receptacles in the dirty utility
room on each ward, keeping it there until all units have been transfused, then disposing them
in the orange/yellow clinical waste bag. If offensive bags are not available, used blood bags
can be disposed in offensive waste or clinical waste. Patients must be warned to be on the
high alert for acute or delayed transfusion reactions that occur within or after 24 hours of the

transfusion (Noor et al., 2021).

27



2.2.5.5.1 Nurses activities related to adverse reactions of Blood Transfusions

Blood is a high-volume, high-risk and high-cost process that must be used appropriately;
thus, benefits and risks of BT must be carefully weighed (Delaney et al., 2016). Unnecessary
and unsafe transfusion practices expose patients to risks of serious adverse reactions and
getting transfusion-transmissible infections. Besides, it may reduce the availability of blood
products for patients with limited resources and may impair blood product traceability
(WHO, 2020). Adverse effects to transfusion have been documented particularly since the
early 1990s, when many countries implemented hem-vigilance schemes (Wood et al., 2019).
The occurrence of adverse events is one of the world's top ten causes of death and disability
due to result of unsafe care (Slawomirski et al., 2017). A study, focusing on frequency and
preventability of adverse events, was conducted in 26 hospitals in eight low- and middle-
income countries found the adverse event rate was around 8%; 83% of them were
preventable (WHO, 2019). However, preventable adverse events can occur when standards

of care are not met (Frazier et al., 2017).

Transfusion reaction (TR) is an unintended reaction associated with BT that prolongs
hospitalization, and increasing morbidity and disability or causes mortality (Sahu & Bajpai,
2019). TR may occur in up to 1% of transfusions. It can acute or delayed and range from
slight to serious events; it seldom can be fatal. The occurrence of such fatal reactions varies
from 1 in 0.6 million to 2.3 million (Castillo, 2018). Payande, et al. claimed that among 6238
blood unit transfused to the patient, 59 cases of BT reactions happened since 2010 to 2012,
This pattern could be minimized by engaging nurses with proper training. Though each TR
occurs differently, the most frequently observed manifestations are: pain, anxiety,
hypotension, hematuria, fever, headache, pruritus, rash or hives, nausea and respiratory
difficulties (AABB, 2017; Bachowski et al, 2017; Miller-Hoover, 2018). As mentioned
above, the transfusion process is dominated by nursing-related responsibilities; therefore,
the role of nurses is very crucial in identifying TR and recognizing measures to be taken in
response in order to save patient’s life (Bradbury et al., 2017). Unluckily, several studies
reported that nurses had not enough knowledge about transfusion complications that may
take place during BT or the early signs of a potential complication (Saif Al-Nasr et al., 2016;
Ibrahim, 2012: Aslani et al., 2010). In this context, a study was carried out in So Paulo
university hospital in Brazil aimed to delineate nurses practice level regarding BT. The study
reported that not all professionals who work in hemotherapy are able to act in the transfusion
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process or in cases of adverse reactions (De siliva et al., 2017). Nurses must be attentive for
any TR. Since failure of nurses to recognize TR and continuing instillation of blood may
lead to catastrophic outcomes (Hornis et al., 2018). So, the nurse must follow hospital
guidelines, if reaction was suspected and symptoms were mild, the clinicians' professional
judgment allow them to resume transfusion. However, if symptoms were severe, transfusion
must be stopped immediately, keep an open 1V access with 0.9% NS, notify the physician,
remove the blood products and tube and collect blood sample. Samples and blood units are
sent to laboratory for testing along with completed transfusion reaction report form. Nursing
staff must make a clerical check for the patient's identity against the blood units to rule out
incorrect blood transfusion (Saif Al-Nasr et al., 2016). The patient’s vital signs should be
monitored and recorded at 15-minute intervals. The blood bank generally completes
additional testing and clerical checks to rule out an incompatible transfusion (Armstrong et
al., 2020). Treatment of precise transfusion reactions is most often supportive such
antihistamines can be given for a mild allergic reaction, or an antipyretic can be given for a
non-hemolytic febrile transfusion reaction (Antibiotic therapy, fluid management,

respiratory supporting).
2.2.5.5.1.1 Acute Transfusion Reactions

Acute transfusion reactions are temporarily reactions related to blood product transfusion
and takes places within 24 hours of transfusion. It can be ranged from mild allergic reactions
to severe fatal anaphylactic shock (Vamvakas & Blajchman, 2009). Nursing interventions
differ from slowing the blood flow rate or warming the patients to immediate blood
cessation, opening NS widely, notifying the physicians and administering emergency
medication (Bradbury et al., 2017). In cases of mild allergic reaction to a foreign protein in
the donor product or mild anaphylactic reaction can occur among patients with
immunoglobin A (Ig A) deficiency when receives IgA-containing blood products.; nurse
must slow the rate of infusion, report findings and be ready to give antihistamine (Suddock
& Crookston, 2021). While in case of febrile non-hemolytic reaction as a result of releasing
cytokines by blood donor white blood cells, the nursing interventions are stoppage of
infusion, start saline, check vital signs and report findings (Watson & Denison, 2014). In
case of infusing contaminated blood with bacteria or bacterial byproducts (such as
endotoxin); septic will be the result (Erony et al. 2018). Thus, nurse must stop infusion, start
saline, report findings and drawn blood culture, and administer antibiotic as prescribed (Sahu
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et al., 2014). However, acute hemolytic reactions are caused due to transfusion incompatible
blood patient. It is worth to mention that another form of non-immune reactions is possible
and occur when RBCs are damaged prior to transfusion by improper heating or incorrect
osmotic conditions (Harewood et al, 2021). The first step is always to stop the transfusion.
then ensure the patient has good intravenous access, infuse saline at rapid rate, call for
assistance, administer oxygen as described and be ready to administer emergency drugs
(Lister et al., 2021). From another aspect, Transfusion-associated circulatory overload
(TACO) occurs when the volume of the transfused component causes hypervolemia (volume
overload), nurse should stop the transfusion, administer oxygen and diuretics as required.
Finally, when the antibodies in the donor product reacting with antigens in the recipient,
Acute lung injury (TRALI) is the result. The recipient's immune system reacts by releasing
mediators that cause pulmonary edema. The prompt action for nurse is stopping transfusion,
assess V/S, call for help, administer oxygen as prescribed be ready to administer emergency
drugs (Sahu et al., 2014).

2.2.5.5.1.2 Delayed transfusion reactions

It takes place after 24 hours and may be observed up to 30 days’ post transfusion (Vamvakas
& Blajchman, 2009). In cases Transfusion-Associated Graft-Versus-Host Disease (GVHD),
the patient may experience signs of fever, rash, diarrhea, impaired liver functioning and bone
marrow aplasia. If symptoms occur, Doctor should be notified, administer 1V fluid and give
corticosteroids as physician order (Watson & Denison, 2014).

2.2.5.5.1.3 Transfusion errors

Several measures have been implemented in recent years in order to improve blood product
safety and process itself. However, errors are still continuously reported at all stages of the
transfusion process (Noor, et al., 2021). Therefore, transfusion errors are considered a
significant financial burden on the health care system, since errors often cause serious
problems for recipient, morbidity or even mortality (Bealer, 2016). It is estimated that they
were approximately one error occurs in every 13,000 patients undergoing BT (Bolton-
Maggs,2019). Major contributing factors for errors are problems related to transportation
from blood bank to wards, lack of bedside checking practice and lack of regular patient’s
monitoring through transfusion process (Sapkota et al., 2018). As mentioned above, errors

can occur at any stage of transfusion. Therefore, nurses’ failure to commit to the final pre-
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transfusion checking would result in infusing wrong blood to wrong patient; it is a
catastrophic error led to patient morbidity or mortality (Apelseth et al., 2012). Errors are
primarily caused by inadequate processes, insufficient training and procedural steps that are
not performed correctly or are omitted. Faults were significantly increased during
administration multiple units for different patients at the same time in clinical area (Tetteh,
2015). Inadequate training and lack of experience are strongly linked to increased errors
(Saillour-Glénisson, 2002). More than 84% of reported errors can be prevented through
proper training, education, redevelopment of transfusion protocols, collaboration among
health care providers and adequate knowledge (Freixo et al., 2017; Bolton-Maggs, 2019;
Gray et al., 2008). From another aspect, technology innovations such as bar coding and of
hand-held computers are operative methods to decrease errors. However, focusing on
knowledge and training of the staff is still key solution (Noor et al., 2021; Tetteh, 2015)

2.2.5.6 Policy and guidelines of Blood transfusion

Different countries have standard guidelines and policies. Hence, 72 % of reporting countries
had a national blood policy while 64 % of reporting countries had specific legislation
covering the safety and quality of blood transfusion (WHO, 2020). Health care facilities
frequently unite standards of practice that reveal recent evidence to improve patient
outcomes and reduce hospital costs; therefore. transfusion should be done in accordance to
these standards (Hurrell, 2014). Clinical guidelines are systematically derived statements
that help practitioners to make decisions about care in specific clinical circumstances
(McGuinness et al., 2016). Guidelines have a significant impact on improving patient care
when properly implemented (Althoff et al., 2019). These guidelines describe protocols and
explain major process regarding transfusion practice such as donor blood screening for
infectious diseases, determining the need for transfusion, ABO compatibility tests and
patient identification. Moreover, providing a transfusion standardized approach can
minimize potential errors, maximize administering effectual blood products and promote
safety. Furthermore, education on standard practices guidelines is crucial to improve the
quality of nursing care and ensuring patient safety during BT (Melnyk & Fineout-Overholt.
2015). Numerous guidelines have been internationally developed in order to optimize blood
transfusion practice in a variety of ways. Though, the importance of nurse's role in the
process; nurses had better to adhere with guidelines regarding BT procedures in order to
prevent any possible errors that could be potentially life-threatening at any step of procedure
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chains (Althoff et al., 2019). Commitment to the guidelines should be from prescription of
request, sampling, labeling, laboratory testing collection blood pack and finally with
infusing blood product (Mole et al., 2007). A previous study had demonstrated that nurses
did not have sufficient knowledge concerning BT standards particularly in prevention of
possible reactions and safe BT practices (Aslani et al., 2010). In the same line, a second
study highlighted lack of knowledge of nurses regarding presence of transfusion policy in
their hospitals (Henedy et al.,2017). Therefore, it was recommended that all hospital staff
involved in transfusion process should receive proper education and ongoing training about

guidelines and protocols (Henedy et al, 2017).

2.2.6 Sociodemographic and Extraneous Variables

Sociodemographic variables are those related to social and demographic conditions of nurses
such as age, sex, level of education, years of experience in nursing, work setting and the
number of blood units performed by nurses. Previous studies indicated there are significant
variation between age and Knowledge and practices scores (Abd Elhy & Kasemy, 2017; Lee
et. al., 2016). Noor et al., (2021) showed a strong relationship between the scores for
inaccurate knowledge and the low number of transfusion interventions. Similarly, Dubey et
al. (2013), reported that knowledge among those with more experience was significantly
higher than those who have less experience. From a different aspect, nurses’ knowledge
about BT may vary according to the type of work setting. One study found a statistically
significant relationship between nurses’ knowledge in terms of the work setting and the type
of qualifications (Hijji et al., 2013). However, other studies reflected absence of significant
relationship between the level of the health care workers' knowledge and the variables such
as the number of transfusions performed daily, length of service, and course participation
(Reza et al.,, 2009). In more details, nurses clinical experience was reported as an
insignificant factor affecting the nurses' knowledge regarding BT (Abd Elhy & Kasemy,
2017; Lee et. al., 2016), which is incongruent with Dubey et al. (2013) and Saillour-
Glénisson et al. (2002).
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Chapter Three

Methodology

3.1 Study design

The researcher used a triangulated, descriptive, cross- sectional design in order to assess the
levels of knowledge and practice among nurses working at the governmental hospitals in the
Gaza Strip related to BT. A self-administered questionnaire and an observational checklist
were used for the quantitative part of the study and Key Informants Interviews (KII) for the
qualitative part. A descriptive study is one in which at least one or more variables is
described regardless of any causal or other hypothesis (Aggarwal & Ranganathan, 2019). In
a cross-sectional study, the investigator simultaneously measures the outcome and the
exposures in the study participants (Setia, 2016). The cross-sectional design is characterized
by being practical, simple, not costly, not time-consuming and easy to use (Polit & Beck,
2018).

In this study, methodological triangulation would provide a combination of quantitative and
qualitative paradigms to validate findings from one method to another and to improve the
understanding of the facts on the ground (Polit & Beck, 2018). Furthermore; the use of both
quantitative and qualitative approaches not only overcomes the disadvantages of each
approach, but also strengthens the design and the research results. However, triangulation
could be time-consuming since collecting more data requires greater planning and

organizational resources (Polit & Beck, 2018).
3.2 Study settings

The researcher selected, purposefully, three hospitals from the 13 GH that provide BT
services. These hospitals are: Alshifaa ' Medical Complex, Ar-rantisy hospital and Nasser
Medical Complex. It is worth to mention that these selected hospitals are considered among
the largest governmental hospitals and therefore; many blood units are transfused in these
medical centers. Alshifaa ' Medical Complex and Nasser Medical Complex are two major
hospitals that serve two different geographical areas and provide almost all health care
services, while Ar-rantisy hospital is a specialized hospital that provides different services
to children and oncology patients. It is the only hospital in the GS that provides oncology
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care for pediatric and adults and kidney dialysis for pediatric patients. Finally, it is very
common to provide BT in most of the departments in these three hospitals. In June 2020,
approximately 2440 units of blood were transfused in the three hospitals: 1430 units in
Alshifaa ' Medical Complex, 430 units in Ar-rantisy, and 580 units in Nasser Medical

complex.

3.3 Study Period

The study was conducted over 18 months; from July 2020 till the end of October 2021. After
the acceptance of the proposal, ethical approval and other administrative procedures were
obtained. In April 2021, pilot study was conducted then data were collected until the end of

June.

3.4 Study population

3.4.1 Population for the Quantitative Data

There are approximately 2612 nurses and 277 midwives (with a total of 2889) working at
the GH in the GS (MoH, 2020).

3.4.2 Population for the Qualitative Data

Key Informants Interview as well as blood bank directors and hospital directors in the
targeted three hospitals were the target population for the qualitative part of the study.

3.5 Sampling and Sample Size

In this study, three samples were drawn from the three selected hospitals in several steps;
two convenience samples for the quantitative data and a third purposive one for the
qualitative data. A convenience sample, which is called also accidental or incidental sample,
involves choosing readily available people for a study. Unfortunately, there is no definite
way to determine their representativeness. However; it has probably been the most
frequently used sampling method in nursing research since it saves time and money
(Nieswiadomy & Bailey, 2017).

The first convenience sample was used to assess nurses’ knowledge regarding BT by

completing a self-administered questionnaire. This sample included 400 nurses. The
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researcher used a size calculator to determine the sample size for assessing nurses’
knowledge of BT, and the following parameters were taken into accounts: the confidence
level at 95% and the power of 80 %. The suggested sample size of cases was 340, but the
researcher selected 400 participants for more representativeness (Annex 2). The 400
participants were divided almost proportionally; based on the number of nurses and the
number of blood units transfused in each hospital. Therefore, the sample consisted of: 235
from Alshifaa ' Medical Complex, 70 from Ar-rantisy hospital and 95 participants from

Nasser Medical complex. Table no. (3.1).

The second convenience sample included 100 nurses and was selected to assess their practice
related to BT by filling an observational checklist by the researcher and another two data
collectors. Both of these subjects were observed from: medical, surgical, obstetric,
hematology, ICU, OR, Burn, IER and the dialysis departments; most of BT procedures are
done there. Outpatient clinics and emergency departments were excluded at the beginning
of the study, but due to the Covid-19 pandemic BT was allowed there; therefore, medical
emergency departments were included in the study later. These departments were selected
because most of the BT process are carried out there. The sample was divided using the same
method as the 400 participants who were evaluated for their knowledge of BT. The 100
observations were divided into three groups: 58 from the Alshifaa ' Medical Complex, 18
from Ar-rantisy hospital and 24 from NMC. The distribution of the samples through the
hospitals is shown in Table (3.1).

In addition to the previous two samples, a non-probability, purposive sample of twelve main
managers was selected to dig more deeply and explore the theory-practice gap among nurses
regarding BT and to determine barriers against optimal practice. Moreover, the presence of
a local protocol for BT and the degree of adherence to it were assessed. The sample included:
hospital directors, nurses' managers, blood bank directors and senior nurses in the three

selected hospitals (four from each hospital).
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Table (3.1): Distribution of Study samples over the targeted hospitals

No. of
) No. of ) No. of Key
Hospital Name . ) observational
questionnaires ) Informants
checklists

Alshifaa’ Medical Complex 235 58 4

Ar-rantisy Hospital 70 18 4

Nasser Medical Complex 95 24 4

Total 400 100 12

3.6 Eligibility criteria
3.6.1 Inclusion criteria for quantitative sample
Nurses and midwives who are qualified to participate in this study met the following criteria:

1. A minimum of an associate's degree in nursing or midwifery.
2. Working at one of the following departments/units at the chosen three hospitals:

a. Medical departments which include (Internal Emergency Department (IED),
Hematology, Thalassemia surgical, Internal Department, Intensive Cardiac Care
Unit, Dialysis)

b. Obstetric departments (Cesarean Department, Gynecology. Obstetric Intensive care
unit, Neonatal Intensive unit)

c. Surgical departments (Operating Room (OR), Burn, Orthopedic, Intensive care unit

(ICU), General Surgical Department and Special Surgical departments)
3.6.3 Inclusion criteria for Qualitative part

Participants of the qualitative part of the study selected from the hospital directors, nurses'
managers, blood bank directors and senior nurses in the selected departments at the targeted

selected hospitals.
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3.7 Study instruments

The researcher used both quantitative and qualitative approaches for data collection.
Instruments used for the quantitative part included: a) a modified version of Routine Blood
Transfusion Knowledge Questionnaire (RBTKQ) which was developed by Hijji (2012) and
b) an observational checklist was developed by the researcher for assessing nurses’ practice
regarding BT based on WHO guidelines. Key Informants interviews were conducted for the

qualitative part of the study.
3.7.1 Routine Blood Transfusion Knowledge Questionnaire (RBTKQ)

Questionnaires are unquestionably one of the most important sources of data collection.
However, when creating a questionnaire, the researcher must ensure that it is valid, reliable

and unambiguous (Zohrabi, 2013).

The researcher adopted the Routine Blood Transfusion Knowledge Questionnaire (RBTKQ)
instrument, which was developed by Hijji (2012), to assess nurses' knowledge about BT.
The instrument was modified and translated into Arabic to eliminate language barriers; two
bilingual health care providers did the translation in addition to a professional translator.
Then, it was back translated by another two bilingual health care providers to verify
accuracy. The instrument was divided into two sections. The first section included ten items
covering the demographic data: hospital, department, age, gender, qualification,
specialization, years of experience, history of and need for training related to BT and
frequency of BT during the last six months. The second section contains 67 questions
designed to assess the knowledge among nurses about BT. In this section, a five-point Likert
scale was used, where: 1= strongly disagree, 2= disagree, 3= don’t know, 4= agree and 5=
strongly agree. The section was divided into six domains: patient’s preparation (9 items),
blood pack collection (8 items), pre-transfusion initiation nursing responsibilities (10 items),
post transfusion nursing responsibilities (17 items), nursing procedures associated with
complications related to BT (17 items) and lastly policy related issues (6 items). For the

Arabic and English versions of the instrument, please see Annex (4).
3.7.2 Direct Observational Checklist

Direct observation is a popular method for evaluating medical/health trainees and it is

especially important in today's age of competency-based medical education (Andolsek &
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Simpson, 2017). Direct observation of procedural skills identifies performance gaps and
provides structured feedback (Lagoo & Joshi, 2021). Checklists are extremely useful tools.
They are used as a clinical decision support system to organize important criteria and to help
recall key steps and action items for specific situations and procedures. Checklist application
has been shown to improve patient safety in medicine and nursing by standardizing
procedures and ensuring that critical measures are not overlooked (Hale & McNab, 2015).

For this study, an observational checklist was developed by the researcher to assess the
practical part based on international guidelines. The instrument was divided into two
sections. The first section included ten items covering the demographic information of the
participants; the same demographic data in the RBTKQ. The second section contained 46
items designed to assess the practice among nurses related to BT. The checklist divided the
BT procedure into six domains: pre-transfusion (3litems), during transfusion (6 items),
actions to be done during transfusion reaction (6 items) and post-transfusion (3 Items); all

designed to ensure safety of BT practice. The checklist is found in Annex (5).

3.7.3 key Informants Interviews

In Key informants Interviews ask a certain number of specific questions, but additional
probes are encouraged using both closed and open-ended questions (Nieswiadomy & Bailey,
2017). This method enables the researcher to investigate participants’ thoughts, feelings and
believes about a specific topic and delve deeply into personal experience (DeJonckheere, &
Vaughn, 2019). KII were conducted by the researcher with four key persons from each
selected hospital for the qualitative part. The selected key managers at the targeted GH were
interviewed in order to provide more detailed information regarding blood transfusion
services, theory practice gap among nurses regarding BT, challenges facing nurses and any
complications that might happen. This is besides assessing the presence and clarity of any
protocols about the blood transfusion process. The researcher first collected demographic
information about the participants and then asked about 10 open-ended questionnaires to
assess the above-mentioned domains. Annex (6) shows guiding questions used in the

interviews. Such collected data are compared across all responses in the study.
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3.8 Scientific Rigor

3.8.1 Validity

Validity of an instrument “concerns its ability to gather the data that it is intended to gather."
(Nieswiadomy & Bailey, 2017; p. 169). The more valid the instrument, the more the
researcher is confident that it will answer the research questions. Instrument’s validity can
be tested from four aspects: face, content, construct and criterion (Nieswiadomy & Bailey,
2017).

3.8.1.1 Face and content validity

Face validity is achieved if the initial examination of the instrument reveals that it is adequate
mean to obtain the needed data; so, it measures what supposed to measure (Nieswiadomy &
Bailey, 2017). The goal of content validation is to assess the relevance of each domain of
questions, the importance of each specific item and to determine whether the contents of the
questions appear appropriate to the intended purpose and overall goal or not, as well as to
ensure statistical consistency and the ability to properly analyze data” It determines."the
number and type of items adequate to measure the concept or construct of interest.”
(Nieswiadomy & Bailey, 2017, p.196).

In this study, the researcher sent the modified translated RBTKQ and the checklist, as well
as the study objectives, to ten different academic and senior nurses to validate the content of
the instruments (Annex 8). Comparisons were made between their evaluations and
recommended changes were done. Most comments were about the translation and the
language rather than the content relevancy. Therefore, the estimate computed Content
Validity Index (CVI) was 10. It worth to mention that the original RBTKQ instrument was
in the form of multiple-choice questions; Six of the expert panel advised the researcher to
change to a — point Likert scale.

The purpose of the content validity for Key Informants guiding questions is to determine the
relevance and appropriateness of guiding questions (DeJonckheere & Vaughn, 2019). Health
experts' feedback and comments were incorporated into a revised version of the guiding
questions.
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3.8.1.2 Criterion related validity

Internal consistency of the questionnaire is measured by a scouting sample, which consisted
of six questionnaires, through measuring the Pearson's correlation coefficients between each
paragraph in one field and the whole filed.

3.8.2 Reliability

Reliability of an instrument is "the degree of consistency with which it measures the
attributes it is supposed to measure” (Niswiadomy & Bailey, 2017; p169). The normal range
of Cronbach’s coefficient alpha value is between 0.0 and + 1.0, where a higher value reflects
a higher degree of internal consistency. If reliability coefficient was above 0.7, it is
considered satisfactory, between 0.5 and 0.7 it is considered moderate and if less than 0.5 it
is considered poor (Koo & Li, 2016). Cronbach’s Alpha coefficient method was used to
measure the reliability of the RBTKQ questionnaire between each field and the mean of the
whole fields of the questionnaire. The Cronbach’s Alpha score for the domains ranged from
0.530 to 0.949 whole instrument was 0.885. This range is considered high; this result ensures

the consistency of the participant’s responses. Table 3.3 shows the results of the reliability.

Table (3.2): Distribution of Cronbach Alpha Coefficient of the RBTKQ

No Knowledge domains No. of Cronbach’s
items alpha

1. Patient preparation for blood transfusion 9 0.630

2. Blood pack collection 8 0.669

3. Nursing activities pre transfusion initiating 10 0.601

4, Nursing activities after initiating transfusion 17 0.800

5. Transfusion complications 17 0.815

6. Blood transfusion policy 6 0.939

7. All 67 0.885

3.9 Ethical considerations

Prior to conducting this study, the researcher has obtained a permission from the original
researcher (Annex 8). the researcher followed Al-Quds University's protocols for obtaining
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approval to conduct this study. The researcher received approvals from the Helsinki
Committee and the Palestinian Ministry of Health (Annex 3). The purpose of the study was
explained to each participant prior to data collection and they were asked to sign consent
forms before participating in the study. The researcher explained to the participants that a
part of them will be observed later in the study; verbal consents were obtained. Participants
were assured that their participation is entirely voluntary, that data would be reported
anonymously and that confidentiality would be maintained. Because the questionnaire was
anonymous, the data were saved on the researcher's personal laptop with assigned password.
Participants were informed by data collectors that there would be no personal benefits or
risks to participate in the study. Participants were assured about their right to refuse to answer
any question or to withdraw from the study at any time without penalty. In addition,
participants were assured that refusing to take part in the study would not jeopardize their

employment.

3.10 Pilot Study

After translating the modified RBTKQ instrument and testing it for validity and before data
collection, it was given to 40 nurses (selected randomly) who met the eligibility criteria in
order to evaluate its clarity and to determine whether it was user-friendly and easy to
understand or not. The following were investigated in the pilot study: (1) the length of time
required to complete the questionnaire, (2) the easiness with which the instrument was used,
(3) the clarity of the items as well as (4) suggestions and comments for change. Those nurses
were excluded from the sample for the final data collection. There were no negative
comments nor suggestions reported by the participants and the average time for completing

the questionnaires was 15 minutes.
3.11 Data Collection

To ensure high quality data collection, two data collectors were trained on interviewing skills
and on how to ask every question in order to standardize and harmonize the process of data

collection.

3.11.1 The Quantitative Data: The RBTKQ Questionnaire

Self-administered RBTKQ questionnaires were distributed to nurses who met the inclusion

criteria in the targeted departments of the selected hospitals over several shifts. Nurses were
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asked to participate in an anonymous study on their own volition. All participants were
informed about the study aim and were assured about confidentiality and anonymity. After
agreement, they were provided with the questionnaire to complete it at their convenient time.
The questionnaires were delivered to nurses without any identifiable labels to ensure
anonymity. The researcher explained the questionnaire and clarified any ambiguities for the
target group. If a nurse was unable to complete the questionnaire due to a heavy workload
or was unavailable, the researcher and other data collectors returned to the department one

or more times to encourage participation.

3.11.2 The Quantitative Data: Direct observation checklist

To assess the level of practice regarding BT among the participants, the researcher and two
assistants were involved in direct observation of 100 nurses during BT process. In order to
determine which departments are currently transfusing blood, the laboratories, in each
hospital, were contacted in order to inform the researcher and her assistants about any current
BT procedure. However, all participants were informed and consent that they may be
observed in any time, so they will not change their behaviors during the BT process if they
feel that they were observed. When the observed nurses was known he is under observation.
The observers used the demographic data in the self-administered questionnaires to fill the

demographic data in the checklists for the nurse who is observed during blood transfusion.

3.11.3 The Qualitative Data Collection: Key Informants Interview

After completing the quantitative data collection and analysis, qualitative data were collected
to identify issues that arise from the findings (Polit & Beck, 2018). The interviews were
conducted privately, using the Arabic language, in a convenient time and place to the
interviewees. Each interview lasted between 30 and 60 minutes. During the interviews, notes
were taken. All interviews were digitally recorded (after taking a permission from the

interviewee) and then transcribed into verbatim.

3.12 Data Entry

3.12.1 Data entry for Quantitative Data

The data entry was done only by the researcher to her secured personal computer and were
performed on daily basis. Before data entry, the questionnaires and checklists were coded
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and were examined for any error or illogic values. Every questionnaire and checklist were
assigned a serial number; so that, in case of doubt in data entry, the researcher can recheck
the serial number again. After finishing the data entry, the researcher randomly choses 5%
of the questionnaires and the checklists and double checked the accuracy of data entry.

Furthermore, before data analysis, data were cleaned for any errors or illogic values.

3.12.2 Data entry for qualitative data

The audio-recorded interviews were firstly translated and then transcribed. Each interview
was transformed into a word document to facilitate inferring the themes and subthemes. All
data were entered to the researcher’s personal computer of the researcher which is secured

by password.
3.13 Data Analysis
3.13.1Quantitative Data Analysis

SPSS Statistical software version 23 was used for data analysis. Several tests were used for
both descriptive and analytical statistics. Before analyzing the collected data of the
questionnaires; the departments were recoded into three departments; medical, surgical and
obstetric. The five-point Likert scale was transformed into correct or incorrect answers. All
strongly agree and agree were considered correct and assigned value =1, otherwise (neutral,
disagree and strongly disagree) were considered incorrect answers and assigned value = 0;
some items were reversed. Similarly, in the checklist, the observed item was assigned the

value = 1, while that wasn’t observed was assigned value =0.

The questionnaire’s validity and reliability were tested by the correlation coefficient and
Cronbach alpha orderly. Descriptive analysis, in the form of measures for central tendency
for continuous variables (such as age, years of experience and the number of BT done during
the past six months) such as standard deviation and variances were used. Categorized data,
such as gender, qualification, specialty, etc., were tabulated according to frequency
distribution and percentage. For exploring correlations between continuous variables e.g.,

age and years of experience, Person correlation test was done.
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ANOVA and t- test were used for analyzing relationship between categorical variables
through the cross-tabulation method. Finally, correlation was used to examine the

relationship between the total score of knowledge and practice.
3.13.2 Qualitative Data Analysis

The transcribed data were thematically coded and analyzed in order to discover emerging
patterns and themes. Data from interviews were classified into four levels based on the type
of participant. The data were then coded in order to identify themes and key findings for
each level. Themes from each level were used to create an overall evaluation of transfusion

process.
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Chapter Four

Results and Discussion

4.1 Descriptive Analysis of Samples

4.1.1 Demographic and Professional characteristics of Participants for Knowledge

Assessment

A total of 400 questionnaires were distributed; all of them were completed and returned with
a response rate of 100%. Table 4.1 displays socio-demographic and professional information
about respondents. The study showed that more than half of the participants were from Al-
Shifa hospital (226; 56.5%) followed by those from Nasser Medial Complex (99; 24.8%),
while the lesast participants were from Ar-rantisyhospital (75; 18.7%). The mean
respondents’ ages were 31 years with a standard deviation (SD) of 6.8 years. It ranges from
20 to 58 years old. These findings are similar to the results of several previous studies but
younger than what had been found two studies from Western Kenya and Malaysia where the
participants’ means of age were 35.2 years + 6.7 and 33.2 + 8.4 (Kipkulei & Lotodo, 2021,
Noor et al., 2021), and older than the mean age of the sample of Akyol (2019). Moreover,
almost half of the paricipants (52.3%) were below 30; contrary to Abd Elhy & Kasemy
(2017). This difference of results regarding age is justified, since Gaza society is considered
a young one and it is congruent with the mean years of experience of the sample. The mean
of the total years of experience was 6.5 (+ 5.6) years; it ranges from 1 to 30 years. It is similar
to the results of (Abd Elhy & Kasemy; 2017) but higher than results of Panchawagh et al.
(2020) who indicted that around half of participants in their study had less than 1 year of
experiences. Also, this result is much lower than the findings reported by Louw et, al, (2021)
and Hendy et al., (2017), who reported means of 10 and 15 years of experience respectively.

Again, the mean age of the sample is consistent with the mean of years of experience.
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Table (4.1): Distribution of the study participants according to the socio demographic and

Extraneous variables

Variable Character Frequency Percentage
Age in years 25 or less 86 21.5
26-30 123 30.8
(20-58) 31-35 111 27.8
More than 35 80 20.0
Years of Experiences | 3 or less 152 38.0
(1-30) 4-6 99 24.8
More than 6 149 37.3
Gender Male 179 44.8
Female 221 55.2
Hospital Name Al-Shifaa Medical 226 56.5
complex
Ar-rantisy Hospital 75 18.7
Nassar Medial 99 24.8
Complex
Quialifications Diploma 115 28.7
Bachelor of nursing 242 60.5
Master’s degree 43 10.8
Departments Medical 176 44
Surgical 170 42.5
Gynecology 54 135
Specialty Nursing 355 88.8
Midwifery 45 11.2

The present study displayed that more than half of the participants (221; 55.2%) were
females while males were (179; 44.8%). This result is in the same line with Silva, et al
(2016), but lower than what reported by (Kipkulei & Lotodo, 2019; Hendy et al .,2017;
Akyol (2019); Abd Elhy & Kasemy, 2017; Lee et. al., 2016) where female formed almost
75%-96 of the sample. Globally, nursing profession was female dominated while men are
increasingly joining nursing profession as previous studies had shown (Zamanzadeh et
al.;2013). This result could be explained by the similar nursing male-to-female ratio in GS.
In spite that females were around half of the sample; midwives form only 11.2 % (45) of the
total number of the participants and the remaining 88.8% (355) of the sample were nurses.
This is logically explained since midwives are employed only in the obstetric departments,
and goes with the ratio of nurses: midwives in the GHs. Approximately 60.5% of participants
(242) have a Bachelor degree and about one-third of nurses holding a Diploma degree (115;
28.8%), while the remaining 10.8% (43) holding a Master’s degree. This result is in
agreement with (Louw, et al., 2021; Akyol (2019); Hijji et al.,2013), but not with studies
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conducted in Malaysia, Nepal and Egypt which stated that the majority of participants were
holder of Diploma degree (Noor et al., 2021; Abd Elhy & Kasemy, 2017; Saif -Alnasr et al,
2016). This is reasonable since the sample is in line with the percentage of Bachelor's and
Diploma’s holders in the GS (MoH, 2020). In addition, it is known that people in Gaza
struggle for education as a tool for occupation resistance. In addition, the MoH tend to recruit
bachelor degree more than diploma; especially that most wards in the study need highly
qualified staff. More than 86 % of the total sample consisted of nurses from surgical and

medical wards where blood transfusion is actively performed.

4.1.1.1 Participant’s characteristics related to dealing with blood transfusion and

training programs

Table 4.2 shows that the mean of frequency that nurses performed a blood transfusion during
the last 6 months was 18.3 times £26.7 and ranged from 5 to 300. These results are higher
than the results of Bediako et. al., (2021) who reported that most of the participants had
performed blood transfusion 6 -12 times in the last six months. Increasing blood transfusions
usage is very expected due to the GS’s political, social and economic conditions along with
the prevalence of chronic and hematological disorders that need many blood transfusions
monthly.

The findings of study illustrated that the majority of participants (315: 78.8%) had never
received any training programs and only 85 (21.2%) nurses had participated during the last
year in training programs related to blood transfusion. These results are congruent with
(Bediako et al., 2021, Hijji et al., 2013). On the same line, several previous studies around
the world (Noor et al., 2021; Panchawagh et al., 2020) reported deficiency in training related
BT among their samples. However, Akyol (2019) claimed that 75% of their study
participants attended training courses about blood transfusion; which was reflected in

satisfactory blood transfusion practice.

The training programs received by almost all the participants (82; 96.5%) were conducted
inside the hospital, 2.3% (2) nurses received training outside the hospital and only nurse
(1.2%) had the chance to receive training in another country. This is explained by the 14-
year-long siege imposed on the GS, where most Gazans were unable to travel abroad.
Furthermore, the nature of work shifts and the poor economic situation make it difficult for

nurses to attend courses outside their working areas. From another aspect, the results
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revealed that higher domain (261;40.4%) nurses want to be trained in is the adverse reactions
while the lower domain was sampling (57: 8.8%). This result differs than Louw et. al.,
(2021), who revealed the 81.7 % of nurses reported need for more training regarding the
handling of RBCs and platelets. Moreover, analyzing the questionnaire reflected knowledge
deficiency among nurses working at the GH related to blood transfusion complications;
which explains this result. Inversely, the results of the questionnaire analysis are incongruent
with the finding of the interviews. There was almost census about presence of on job training
courses and programs for nurses related to the BT. However, there was inconsistency about
the continuity of such courses and current existence. Some reported dependence of on job
training, some negate presence of any current training courses. One of the nursing directors
insisted that all the staff had received training about BT and the new protocol. But more than
one interviewee reported discontinuity of such courses due to the Covid-19 pandemic.
"Majority of nurses were received training concerning BT; there are several courses tailored
for nurses and designed about BT. Some of these held here and some of them are held in a
different hospital. However, courses stopped because of the emergency situation due to
covid 19.".

Table (4.2): Distribution of participant’s characteristics related to dealing with blood

transfusion and training programs

Variable Character Frequency Percentage
Frequency of Less than 10 277 69.2%
transfusion during | 10 or more 123 30.8%
last six years (5-
300)
Training Yes 85 21.3
No 315 78.8
Number of training | One 72 84.7%
program (1-5) More than one 13 15.3%
Site of Training Inside the hospital 82 96.5
Outside the hospital 2 2.3
Abroad 1 1.2
Specific area for Sampling 57 8.8
further training Collection of blood 99 15.3
bag
Administration of 61 94
blood
Adverse reactions 261 40.4
Nursing care 74 114
before, intra and
post transfusion
Others 95 14.7
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Honestly, attention paid for BT related training was affected passively by the Covid-19
pandemic. The priority of the MoH and hospital management was shifted to confine the
pandemic. This besides the emergency situation of duties where nurses working for
continuous 24 hours, in addition to nurses shifting within the departments, make the training

as a complementary task.
4.1.2 Descriptive Analysis of Qualitative sample

From the selected twelve managers and directors as well as supervisors and senior managers
who were approached by the researcher for interviews, only 9 responded with a response
rate of 75%. The sample consisted seven males and only two females, with age ranged from
42-56 year. The experience of the participants in the managerial positions range between 5-
17 year. Three of them hold doctoral degree, five had master degree and only one had a high
diploma. Among the respondents; three nursing managers, four supervisor and one blood
bank director; one of them was the head of the BT safety committee Nasser Medical

Complex.
4.2.1 The overall knowledge of nurses about blood transfusion

Based on previous studies, knowledge scores were divided into three categories: less than
50% indicates poor knowledge, 50%-74.9% indicates fair knowledge while scores of 75%
and above (> 75 %) indicate good knowledge (Abd Elhy & Kasemy, 2017). The study results
demonstrated that the overall mean score of nurses' knowledges was in all domains which
considered a fair level; 43.5% of nurses had good knowledge in the all domains, 51.8% had
fair knowledge and only 4.7% had poor knowledge. This is too much better than the level of
knowledge of Egyptian nurses where 61.2% of them had poor knowledge (less than 50%)
(Abd Elhy & Kasmey, 2017).
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Transfusion complications
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Patient preparation for BT
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Figure (4.1): Distribution of study population according to knowledge Domains

The findings show that nurses’ knowledge about blood collection had the highest score
answers with a mean 86.3 + 16.6 (350; 87.5% had good knowledge, followed by nurses’
knowledge about nursing activities pre-transfusion initiating with a mean of 85.8 + 19.1
(352: 88% had satisfactory knowledge). Knowledge about blood transfusion complications
comes third, where the mean was 71.8+ 15.3 (234; 58.5% had good knowledge) and then
knowledge that attributed to the patient’s preparation (128: 32%) with a mean of 67.2 + 11.7.
The lowest two scores were associated with knowledge regarding nursing activities after
initiating transfusion (106: 26.5% had good knowledge) with a mean of 62.5+ 13.5 and
knowledge related policy (189; 47.3% had good knowledge) with a mean 56.1 + 42.3.

The figure (4.2) verifies that nurses working at GH in the GS had fair to good knowledge

regarding BT phases.

Poor level of
knowlege
4.8%

_ 43.5%

Good level of
knowlege

Fair level of
knowledge
51.7%

Figure (4.2): Distribution of study population according to knowledge levels

50




This implies that Gazan nurses had at least basic knowledge of how to perform routine blood
transfusion procedure. This is consistent with several previous studies which revealed that
nurses had moderate to good knowledge regarding BT (Noor et al.,, 2021; Encan
&AKkin,2019; Kavaklioglu et al.,2017; Lee et al., 2016).0On contrary, several other previous
studies, conducted over the world, have shown that nurses had poor knowledge regarding
overall blood transfusion process (Abd Elhy & Kasemy, 2017; Hendy et al., 2017; Da Silva
et al., 2017; Dubey, et al.,2013; Duarte et al., 2017;Tavares, et al., 2015; Hijji et al., 2010).
Moreover, the results are higher than what had been reported by Panchawagh et al. 2020,
except the domain of patient preparation where Panchawagh et al. reported that 66.7 % had
good knowledge.

This result is not satisfying as what did the nurses’ managers ascertain during the interviews.
Almost all of interviewee expressed their satisfaction about the level of knowledge regarding
BT among the staff. All of the nursing managers, supervisors and senior managers assigned
very good to excellent. "My staff are knowledgeable about BT basics and about the signs

and symptoms of reaction. In terms of knowledge, they are excellent.”

Though, the mean of the general level of knowledge is considered fair to good, it may need
to be improved to reach a higher level of 80%. Especially the domains in which knowledge
levels were low, such as nurses' knowledge about patients’ preparation for blood transfusion,
nurses’ knowledge associated with nursing activities after initiating transfusion and nurses'

knowledge of nursing related to blood transfusion policy; need more attention.
4.3.1 Issues related patient preparation prior blood packs collection

This domain highlights the importance of preparing patients prior to blood collection,
availability of intravenous access line, the appropriate time for assessing and recording
(VIS), patient’s consent and assuring of going of right blood to the right patient. The results,
seen in table 4.3, revealed that highest scores of correct answers were devoted for the items
related to measuring and recording the basal /S 30 minutes before blood arrival and using
large gauge cannula (381:95.73%; 380: 95% respectively). This results the degree to which
nurses aware of the patient preparation, in terms of importance of measuring the V/S as base
for comparison later when administering the blood and after finishing the infusion. However,
in reality, 87% of nurse checked the basal temperature. only but less than 20% assessed the
remaining V/S. Also, it shows their awareness about the technical part associated with large

gauge cannula so that blood will flow smoothly without delaying or clotting. However, the
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lowest scores of the correct answers went to the items about bringing the blood before
administering prescribed premedication and the need for checking the 1V patency before
blood bag collection (31:7.8%; 46: 11.5% orderly). In reality, only 63% of the observed
nurses checked the patency of the IV line using NS. Incongruently, Noor et al., (2021) and
Hijji et al. (2012) reported that 53% of nurses said they would check the availability and
patency of intravenous access lines after blood bag collection and 67% of them administer a

prescribed premedication after blood delivery to the ward.

Table (4.3) Distribution of issues related patient preparation prior blood pack collection

No. | Issues related to patient Correct Incorrect | Mean | SD | Rank
preparation prior blood freq. | % | freq. | %
collection

1. Nurse must Check patency of
IV access after blood bag 46 | 115 | 354 | 885 | 0.12 |0.32 8
collection*

2. The nurse has to use large
Gauge cannula to keep patent 380 | 95 20 5 0.95 |0.22 2
without complication

3. Administration of prescribed
drug should be given after
Blood collection from blood
bank*

4. The nurse refuse to collect and
administer Packed RBC IV due | 200 |[50.8 | 194 | 49.2 | 051 | 05 6
to incomplete blood order.

5. The nurse should inform the
patient reasons for transfusion
6. The nurse must explain risks of
transfusion for patient prior 360 [ 909 | 36 91 | 091 |0.29 5
blood transfusion

7. The nurse should explain side
effects of blood transfusion for 37 |935| 26 6.5 | 093 |0.25 4
patient prior transfusion

8. written or verbal consent must
be obtained from patient prior 255 | 654 | 135 | 346 | 0.65 |0.48 7
initiating blood transfusion.
9. The baseline vital signs be
recorded before initiating the
blood transfusion within 30
minutes

31 78 | 368 | 922 | 0.08 |0.27 9

375 | 947 21 5.3 095 |0.22 3

381 | 95.7 | 17 43 | 09 | 0.2 1

Weighted mean of responses 67.2 | 11.7

* Reversed items
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Nurses don’t pay a lot of attention for the issue of time here; they don’t recognize that
changing of obstructed cannula or infiltrated one nor administering medication may
postpone the blood infusion. Moreover, very high scores of correct answers were devoted
for the responsibility of nurses to inform the patients about the reasons and expected risks of
blood transfusion (375: 94.70%; 360: 90.91% orderly). This reflects how much nurses

communicate with patients and keep them well informed about nursing procedures.

In order to administer blood safely, doctors should provide clear instructions or medical
orders in order to appropriately address the patient’s needs. In event of an ambiguous order,
the nurse must not collect and administer the blood or blood products but should seek for
clarification. In our study, half of participants (50.76) would refuse to carry on an incomplete
order for transfusion; which is better than other studies where 87-87.5 % of nurses would act

on an incomplete blood transfusion request (Khetan et al., 2018; Hijji et al., 2012).

In terms of consent form, 65.38 % of participants (255) agreed that obtaining informed
consent prior to a transfusion is important. This is lower than the result reported by
Kavaklioglu et al. (2017) and Whitmore (2014) as 97% and 93.47% respectively. But it is
too higher than Kafando et al. (2017) where only 5 % of the paricipants agreed necessity to
obtain the patient’s consent before beginning the procedure. Based on the researcher’s
experience at the GH no consent never been obtained before BT in the past. However, the
interviewee in some hospitals, particularly, in Nasser Medical Complex, insisted that consent
was recently introduced before BT. One of the BT Safety Committee’s members reported:
"Recently we develop a new protocol about BT and we inform all the staff about it. Consent

is an essential nursing responsibility before any BT procedure."

During her observation for the nurses’ performance, the researcher noticed that only 17% of
them obtained patient’s consent before the BT procedure. Since the protocol is not activated
in the three hospitals, it is expected to find a moderate portion of nurses are still unaware of

the consent’ importance. But a gap between nurses’ knowledge and practice is tangible.

In summary, participants in the current study had a mean score of 67.2 &= 11.7 for patients’
preparation before blood transfusion, while only 32% had good knowledge. This go in the
same line with Abd Elhy & kasemay (2017), but is lower than reports of Noor et al (2021)
and lee et. al. (2016). On contrary, Hijji at (2012) all and Lehlimi et al. (2015) results

indicated poor knowledge among Emirati and Moroccan nurses regarding patient
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preparation before blood collection among most of participants. The results call the attention
of decision makers for mor focusing on the issues consent form and obligation to check the
IV-line patency, as well as administering of premedication before bringing the blood from
the bank to the department. In addition, refuse to carry on incomplete order must be

emphasized among nurses.
4.3.2 Issues related nurse’s knowledge about blood packs collection

A glance to table 4.4 lightens nurse’s knowledge regarding blood back collection which was
comprised of 8 items. Almost all participants (384: 96.24%) indicated that the nurse should
draw blood sample from the patient and correct matching with patient’s information then
send to laboratory (highest score), followed by 95.5% (381) emphasized the importance of
comparing the patient's identification information with the written data on the blood request
form and that are matched with the received unit (2" highest one). Unfortunately, all
observed nurses in the study had remote check for the patients’ information with the blood
unite, but only 61% checked it at the bedside. However, the item about using validated blood
transport box to transport blood from blood bank to the ward had the lowest score, as only
68% (272) of nurses answered it correctly, followed by the item about necessity of checking
the blood unit by two nurses in the physician’s absence; only 310 (78.1%) answered it

correctly.

Table (4.4): Distribution of issues related nurse’s knowledge about blood packs collection

No. | Issues related nurse’s Correct Incorrect | Mean | SD | Rank
knowl |
col?gcv:t?gr?e about blood freq. | % |freq. | %

1. | The nurse must prepare blood 322 | 805 | 78 [195| .81 0.4 6
request in which physician
request for intended transfused
unit*

2. The nurse draws blood sample, 384 |96.24 | 15 38 | 0.96 |0.19 1
identify patient information
correctly, and sends it to
laboratory

3. | The nurse must recognize the 374 | 937 | 25 | 6.3 | 0.94 | 0.24 4
required type of blood products to
administer to the patient, e.g.,
Whole blood, red blood cells,
plasma and platelet)

4. Nurse must cross match patient 381 | 955 | 18 | 45| 095 |0.21 2
information with blood unit label
and written blood request when
blood unit was received to
guarantee the right unit for the
right patient
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Table (4.4a): continued

5. Nurse use a validated blood 272 | 68 | 128 | 32 | 0.68 | 0.47 8
transport box to transport blood
from blood bank to ward

6. The physician should cross match | 377 | 943 | 23 | 5.7 | 0.94 | 0.23 3
blood unit label with blood request
to ensure compatibility

7. In case of absence doctor, two 310 | 781 | 87 | 219 0.78 | 041 7
nurses can cross match blood unit
before it was given.

8. In case of receiving (A+) blood 331 | 836 | 65 |16.4 | 0.84 | 0.37 5
unit for patient from blood bank,
nurse notice the received blood
unit was (A-). In this case, nurse
must inform doctor and wait for
his instructions.

Weighted mean of responses 86.3 | 16.6

* Reversed items

In practice, no one brought the blood in a special box from the blood bank. Additionally,
374 respondents (93.73%) agreed that physician should check the blood unit information
with blood request to ensure compatibility for the patient. Considering the blood group and
Rhesus compatibility, our result showed high rate of correct answers regarding blood
compatibility, 83.59% of participants (331) gave correct answered. This result is in contrast
to the results of Lee et al. (2016) and Hijji et al., (2010). The current study showed that
87.5% of nurses have good knowledge with a mean of 86.3 £ 16.6 related to blood pack
collection, which comprise method used to transport blood from blood bank, knowledge of
basic ABO terminology and information needed to ensure collecting right blood from the
blood bank. This result was in the same line with Abd Elhy & kasemay (2017), and Lee et
al., (2016) who reported higher levels of knowledge among participants about blood pack
collection; however, this study reflected too much better results. Incongruently, Hijji et al.
(2013) reported poor knowledge in this domain especially regarding the blood group and
Rhesus factor. It seems nurses working at the GH in the GS still have fresh information; they
are still young and some of them had upgraded their study.

4.3.3 Issues related pretransfusion initiation nursing activities

Table 4.5 covers 10 items of the domain related to nurses’ knowledge regarding pre-
transfusion-nursing activities. The table shows importance of warming blood in certain
situations and its methods as well as the importance of patient’s identification after the blood
pack collection. The highest score of correct answers were given to the item addressing the
patient’s identity verification as"the most important issue prior starting transfusion.”, since
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362 respondents (91.9%) answered it correctly and 32 (8.1%) respondents answered
incorrectly. Other items regarding patient’s identification before initiation the blood was
answered correctly by 89% of the participants. This is not far away from the reality; all the
nurses did the remote check at the station. However, only 61% repeated the check at the
bedside before initiating the blood. As mentioned earlier, patients’ verification prior
transfusion is very essential to curtail risk and avoid errors. Incorrect patient’s identification
is the most common cause of incorrect transfusions; increasing blood transfusion-related
mortality or morbidity (Harris et al. 2009). Therefore, nurses tolerate full responsibility for
patient’s identification as a core competency. The results showed that patients’ identification
occupied the highest priority among respondents. This result is higher than Bediako et al.
(2021) who reported that only 62% from participants cross check patient identity in proper
manner. Contradictorily; (Hijji et al. 2012; Saillour-Glénisson et al. 2002; Parris and Grant-

Casey 2007) reported nurses’ failure to complete patient identification task.

Table (4.5) Distribution of issues related Pre-transfusion initiation nursing activities

No. | Issues related Pretransfusion Correct Incorrect | Mean | SD Rank
initiating nursing activities freq. | % |freq.| %

1. Blood unit must warm in certain 359 | 89 40 10 0.9 0.3 6
cases such as exchange blood
transfusion in infants

2. The blood unit must be warmed at 364 |915| 34 85 | 091 |0.28 2
designated device

3. Blood unit must be warmed in 261 | 66.1 | 134 | 33.9| 0.66 | 0.47 10
emergency blood transfusion

4, Nurse should warm blood unit in 334 | 856 | 56 |14.4| 0.86 | 0.35 7
hypothermic patient

5. When blood unit arrives at 4 p.m., 308 | 786 | 84 (214 0.79 | 0.41 9

the most appropriate time for blood
transfusion is 4:10 p.m.
6. | The nurse start transfusion 334 | 841 63 |159| 084 | 0.37 8
immediately after blood bag
collection in the ward
7. | The most important issue is to verify | 362 | 919 | 32 | 81 | 0.92 | 0.27 1
patient identity prior starting
transfusion
8. | The nurse patient identifies correctly | 355 | 89.2 | 43 |108| 0.89 | 0.31 5
prior initiating blood transfusion by
asking the patient to tell his or her
name if possible
9. | Steps are taken to identify patient’s 356 [ 894 | 42 |10.6| 0.89 | 0.31 4
identity, the nurse matches patient's
identification information with
blood unit label, the identification
band and the request form at bedside
checkup.
10. | The suitable filter size of transfusion | 356 | 89.7 | 41 |10.3| 0.90 | 0.30 3
set is (170-200 micron).
Weighted mean of responses 85.8 | (19.1)

*Reversed Items
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The second highest rank of correct answers was devoted for the item talking about warming
blood using a specific device with correct answers of 91.5 % (364). Other items related to
warming blood were answered correctly with percentages of 89%, 85% and 66%. This is
satisfactory, since increasing risk of bacterial proliferation is a recurring theme in this phase.
However, the findings showed that knowledge regarding” blood unit must be warmed in
emergency blood transfusion.” was the lowest rank as evidenced by (261: 66.1%). This is
expected; most nurses don’t use any special device for warming blood in the departments.
Special devices are available only in the ICUs. Several studies revealed inconsistent results
as nurses had poor knowledge (25-36%) regarding warming blood (Jogi et al., 2021; Noor
etal., 202; Louw et al., 2021; Japheth et al.,2020). Moreover, Louw et al (2021) and Hijji et
al (2012) indicated that nurses warmed blood by invalid techniques by wrapping either in
clothing or standing at room temperature before transfusion. Though these methods of
warming are not recommended because they may promote bacterial growth. Nurses should
never use hot water or microwave to warm blood since this can cause hemolysis which may
be fatal (Hijji et al., 2012).

The second lowest score was the item regarding the best time to administer blood is 10
minutes after its arrival; which was answered correctly only by 308 (78.6%) (Table 4.5).
Unluckily; only 63% of nurses administered blood within 10-30 minutes after its arrival to
the department. Usually, the work burden on nurses in Gaza keep them busy; initiation of
blood may be delayed. From a different aspect, 89.7% (356) of participant reported their
ability to detect the suitable filter size of the blood infusion set: unlike the only 36%
Malaysian nurses who were able to do that (Noor et al., 2021). Again, our nurses are
relatively young and still have fresh theoretical background related to patient preparation
before BT. In summary, the mean score of this domain was 85.8 + 19.1, where 88% of nurses
have good knowledges. This is higher than Lee et. al. (2016).

4.3.4 Issues related to nurses after initiating blood transfusion

Table 4.6 reflects the results of the domain regarding nurses’ activities after initiating blood

transfusion” which contains 17 items. From the initiation of BT to the end, key nursing.
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Table (4.6) Distribution of knowledge of nurses after initiating blood transfusion

No.

Knowledge nursing activities after
initiating transfusion

Correct

Incorrect

freq.

%

freq.

%

Mean

SD

Rank

The nurse routinely must set up flow rate
of blood (regulating the infusion rate)

357

89.70

41

10.30

0.90

0.3

The nurse must document information
related blood unit initiation and patient's
vital signs on patents record

373

93.7

25

6.3

0.94

0.24

The nurse primes transfusion set with
normal saline solution

253

64.1

142

35.9

0.64

0.48

12

The flow rate of blood unit was regulated
by manual or electronic infusion pump

307

77.9

87

22.1

0.78

0.42

The initial rate of blood unit infusion for
adult do not exceed 120 ml/ hour

15

3.9

374

96.1

0.04

0.19

17

Maximum duration for completing blood
transfusion is not exceed 4 hours

307

77.9

87

221

0.78

0.42

The rate of transfusion for adult patient
should not exceed 50 ml/hour throughout
transfusion process*

55

14

339

86

0.14

0.35

15

In case of continuous transfusion, the
maximum duration for blood transfusion
set usage is 4 hours

302

76.5

93

235

0.76

0.42

Blood transfusions should be
administered slowly for cardiac and
severe anemic patients

357

90.8

36

9.2

0.91

0.29

10.

Normal saline 9% solution could safely
mix with blood unit during transfusion

280

71.4

112

28.6

0.71

0.45

10

11.

Ringer lactate solution could safely mix
with blood transfusion unit*

155

39.7

235

60.3

0.40)

0.49

13

12.

Morphine 0.1mg / mL may be given with
blood transfusion unit

144

36.5

250

63.5

0.37

0.48

14

13.

The blood unit transfusion started at 2:00
PM and completed at 5:00 PM. The
recorded of the patient's vital signs should
start in the first hour at 2:05 and 2:15*

321

81.3

74

18.7

0.81

0.39

14.

The blood unit transfusion started at 2:00
PM and completed at 5:00 PM. The
recorded of the patient's vital signs should
start in the second hour 3:15

318

80.3

78

19.7

0.80

0.40

15.

The blood transfusion started at 2:00 PM
and complected at 5:00 PM. The recorded
of the patient's vital signs should start in
the first hour at 4:15

253

64.2

141

35.8

0.64

0.48

11

16.

the nurse should observe the patient for
any possible blood transfusion reaction in
the first 10-15 minutes

366

924

30

7.6

0.92

0.26

17.

In case of 4-month-old infant, the rate the
first 15 minutes should not exceed 100
ml/kg/hour*

34

8.7

358

91.3

0.09

0.28

16

Mean of responses

0. 62

(13.5)

*Reversed items
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activities include: regulating the flow rate of blood, documenting relevant information such
as V/S and monitoring patients for the transfusion reaction. Of the correct answers, the
highest score went to the item addressing the importance of documenting patient’s
information particularly V/S (373: 93.7%), followed by the responsibility for patients’
monitoring for any complications during the first 10-15 minutes (366: 92.4%). Evidence
highlighted the importance of patients’ monitoring during transfusion, as it allows for early
detection and correction of pathophysiological effects and severe transfusion reactions, such
as acute hemolytic reaction and (TRALI) (Reis et al.,2016). As mentioned above, 81.27%,
65.66% and 64.47% of participants respectively knew the frequency of V/S’s measurement
during the transfusion process. These results are lower than Kipkulei &Todto (2019) 80% of
the sample gave correct answers but away from Hijji et (2012) al where 90% of the
participants were unsure about the frequency of recording V/S for transfused patient. More
after, best transfusion practices recommend that the patient’s V/S should be observed before
starting the transfusion, as soon as the transfusion is started, 10-15 minutes after the onset of
transfusion, at least every 30 minutes during transfusion, on completion of transfusion and
four hours after completing the transfusion. Moreover, it was realized that approximately
one-third of participants did not recognize the time for measuring V/S after initiating blood
transfusion; congruently with (Sapkota et al., 2018; Lee et al,.2016; Hijji, et al.,(2010). Our
results contrast the results of Dos Santos et al., (2021), as the study findings showed that
none of the Brazilian nursing professionals complied with the recommendations on patient
follow-up within the first ten minutes of blood component infusion nor checked or recorded
his/her V/S as recommended. Despondently; only 19% only of nurses in the real situation
checked the V/S and not more than 3% remained with the patient during the first 15 minutes.
However, some head nurses emphasized that nurses check all the V/S periodically during
the BT and stay with the patient till the first 15 minutes pass without any problem. In spite
of that nurses in GS have good knowledge regarding keeping at the bedside during the first
quarter of hour and measure the V/S after 15 minutes, most of them don’t comply with
standards. This is rationalized; nurses’ shortage where two nurses caring for more than 30
patients making this matter is impossible. This reflects a kind of huge gap between

knowledge and implementation.

Moreover, 90.8% (384) of nurses knew that blood transfusions should be slow in patients
with heart disease and severe anemia. Unluckily, only 15 nurses (3.9%) answered the item
about the maximum initial regulating rate for adults correctly, and just 34 (8.75) knew the
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initial infusion rate for infants (The lowest scores). Another worse score was associated with
regulation of blood rate through the whole process (55: 14%). The findings reflected
knowledge deficiency among nurses regarding the initial drop rate and the regulation of the
blood till the end. Although 71.4 % of the nurses (280) knew that normal saline could be
mixed by blood safely. Practically, none of the observed nurses in this study ensured NS as
main line. Both results are too lower than results gotten by Noor et al., (2021), where 91.5%
identified normal saline as safe fluid to be mixed with blood. In addition, only 39.7% (155)
figured that ringer lactate couldn’t be mixed with blood absolutely. The item addressing
nurse’s knowledge about possibility of mixing morphine 1.0 mg / ml in saline with a unit of
blood transfusion was among the lowest rank, as only 36.5% of nurses (144) answered it

correctly.

Away from that, nurses showed a huge deficiency of their knowledge regarding the
regulation of the blood for both adults and infants, as well as the fluid and medication
compatible with blood. These results shed the light on the areas than nurses need more
training in it. In addition, equipping the department with electronic infusion pumps may help
nurses to regulate the blood at proper flow rate initially and through the whole procedure;
nurses may find it difficult and time consuming to regulate the blood manually.

The current study revealed 26.5 % of study sample had good knowledge concerning nursing
activities after transfusion initiation while 56.5 % had fair level and only 17% of nurses had
inadequate knowledge with a mean of 62.5+.13.5, the result is relatively similar to Noor et
al., (2021). However, it is better than findings of Bediako et al (2021) in which the mean
score of correct answers was only 18% amongst registered nurses with respect to knowledge
with regard to nursing responsibilities after initiation of blood transfusion. Efforts are

required to improve the nurses’ level in this domain particularly.
4.3.5 Issues related to transfusion adverse reactions

To lessen the risk of a transfusion reactions, the nurse must administer compatible blood
within 4 hours of receiving it from the blood bank, avoid transfusing incompatible solutions
with blood and immediately stop transfusion if signs and symptoms of any reaction are
observed. Table 4.7 illustrates the results of the 17 items related to the transfusion
complications domain. The highest scores of correct answers were associated with the
immediate actions if allergic reaction occurs including: blood stoppage with notifying the
physician, calling the physician with preparing emergency equipment and measuring of V/S
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after stoppage the blood (365; 91.71%, 352; 89.11%, 351; 88.9% of participants answered
correctly in order). In addition, 88.7% of nurses (352) agreed that administering compatible

blood unit could minimize the risk of developing reaction. This appears consistently with

the clinical observation and with the reports of the interview.

Table (4.7) Distribution of issues related to transfusion adverse reactions

No.

Issues related to related
transfusion adverse reaction

Correct

Incorrect

freq.

%

freq.

%

Mean

SD

Rank

Administration compatible
blood unit could minimize the
risk of developing reaction

352

88.7

45

11.3

0.89

0.32

Starting blood transfusion after
20 minutes after receiving from
blood bank to minimize the risk
of developing reaction*

51

12.8

347

87.2

0.13

0.33

17

Administering blood unit to the
patient within 4 hours after
collection could reduce risk of
acute transfusion reaction

306

77.3

90

22.7

0.77

0.42

13

Not combining drugs or
solutions that are incompatible
with blood minimize the risk of
developing reaction

341

85.9

56

141

0.86

0.35

Tachycardia indicates patient is
developing hemolytic
transfusion reaction

325

82.1

71

17.9

0.82

0.38

Chest pain indicates patient is
developing blood transfusion
reaction

343

86.8

52

13.2

0.87

0.34

Hypotension indicates patient is
developing blood transfusion
reaction

317

80.3

78

19.7

0.80

0.40

Nausea and vomiting indicate
patient is developing blood
transfusion reaction

315

80.2

78

19.8

0.80

0.40

11

The Immediate measures to be
taken in the event of symptoms
allergic reaction is to stop blood
immediately and take vital signs

351

88.9

44

111

0.89

0.31

10.

Keep vein open with 0.9%
normal saline in case of blood
transfusion reaction

267

68.1

125

31.9

0.68

0.47

14

11.

In serious hemolytic reaction
occurs during a blood
transfusion, the nurse must
write an Incident Report.

335

84.2

63

15.8

0.84

0.37
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Table (4.7a): continued

12.

The nurse must inform the
physician in case of blood
transfusion reaction and prepare
emergency medication and give
as doctor instructions

351

88.9

44

111

0.89

0.32

13.

Due to an emergency situation, a
unit of blood collected at 8.00
PM was kept in the nurses™
station until 9:30 pm nurse start
transfusion immediately and
finish within 2 % hours *

59

14.9

337

85.1

0.15

0.36

16

14.

Urticarial rash is the expected
usual complaint of a patient with
mild allergy of a blood
transfusion

318

80.3

78

19.7

0.80

0.40

10

15.

In severe allergy reaction of a
patient receiving blood, the first
nursing response stop the blood
transfusion and inform the
doctor.

365

91.7

33

8.3

0.92

0.28

16.

The most common cause of the
most fatal transfusion reactions is
an error in patient identification.

315

79.5

81

20.5

0.80

0.40

12

17.

If the nurse knows the patient
clearly administer blood without

check patient’s details at the
bedside. *

100

25.2

297

74.8

0.25

0.43

15

Mean of responses

0.71

0.15

*Reversed items

At observation, 85.7% complied perfectly with the previous standards to intervene when BT
reaction exists. According to the reports of one of the head nurses: Nurses and midwives in
my department know very well how to act in case of adverse reaction happiness. They know
to stop blood, open NS widely, call the Dr and to return the unit to the bank. ". On the other
hand, the lowest scores of correct answers were associated with the time of administering
blood after arrival. Only 51 participants (12.8%) agreed that administering blood after 20
minutes minimizes complications occurrence (lowest score). In addition, only 14.9% (49)
refused to administer blood after being kept at the nursing station for one and half hour (2"
least). The 3" low-scored item was about administering blood without checking the patient’s
details at the bedside, in case the nurse knows the patient clearly; only 25.4% (100) answered
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correctly. The item "Keep vein open with 0.9% normal saline in case of blood transfusion
reaction.” was answered correctly by 267 nurses (68.7%) only.

The current study highlighted that almost two third of respondents (58.5%) had good
knowledge regarding complications related to blood transfusion; 33 % had fair level and
only 8.5% had poor knowledge. Actually, adverse reactions and complications, as reported
by nurses, got the highest score as they would like to receive more training in; 20.9 % of
nurses. In the same line, a study found that a majority of their participants had satisfactory
knowledge of appropriate transfusion monitoring and required action in the event of
transfusion reaction (Yaghoobi et al., 2014). On the other hand, our finding is inconsistent
with (Bediako et al., 2021; Abd Elhy & Kasemy, 2017; Lahlimi et al 2015; Nunes da Silva
(2017) who demonstrated approximately 58%,70% of study participants had inadequate
knowledge about appropriate nursing care in the event of a transfusion complication
(orderly). It is worth to mention that half of nurses refused to keep the blood at the nursing
station for a long time; inconstantly with Lehlimi et al. (2015). Clearly, keeping blood unit
at the station helps bacterial reproduction. Nurses act as safety valves for the patients;
patients’ safety during BT relies mainly on nurses’ theoretical and clinical competence.
Being inadequately knowledgeable regarding complications related to blood transfusion,
would jeopardize patient’s safety. Moreover, nurse who is capable of recognizing and
successfully managing an emergent hemolytic transfusion reaction make a difference in a
patient's life. Thus, focusing on BT reactions as priority areas for more training is crucial.

4.3.6 Issues related transfusion policy

Table 4.8 displays knowledge regarding BT policy; the domain consists of six items. The
results showed that the item about presence of a written policy for BT in the hospital had the
highest correct responses (252: 63.3%), followed by the items about availability of
administrative follow-up to monitor the implementation of the policy in both the hospital
and the departments; both got the same rank with 56.57% of responses (224). However, the
nurse's knowledge about availability of written policy in the ward regarding BT got the least
score of correct answers (207: 52.67%). The findings revealed that 47.3 % of nurses have
good knowledge regarding policy for blood transfusion, while 13.3% had fair knowledge
with a mean score 56.1% + 42.7. Our results, which is similar to Bediako et al (2021) it terms
of awareness of the policy presence, but only 7% of nurses there had read the policy.
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Table (4.8) Distribution of Issues related to blood transfusion policy

No. | Knowledge related to blood Correct Incorrect

transfusion policy freq. | % |freq. | % Mean | (SD) | Rank
1. There is a written policy for

blood transfusion in the hospital 252 633 146 1367 063 | 048 .
2. I have read and familiarized

with the policy of the hospital 223 | 56.3 | 173 | 43.7| 056 | 0.5 2
regarding blood transfusion

3. Administrative follow-up is
available to monitor the
implementation of the hospital
policy on blood transfusion

4, There is written policy in the
ward regarding blood 218 | 549 | 179 | 451 | 055 | 0.5 4
transfusion

5. I have read and familiarized
with the policy of the ward 223 | 56 | 175 | 44 | 056 | 0.5 3
regarding blood transfusion
6. Administrative follow-up is
available to monitor the
implementation of the ward
policy on blood transfusion
Weighted mean of responses 561 42.7

207 | 52.7 | 186 |47.3| 053 | 0.5 6

211 | 533 | 185 | 46.7| 0.53 | 0.5 5

The results are lower than findings of several studies (Noor et al., 2021; Lee et al.,2016; Hijji
et al. 2012), where 75%-90% of nurses were aware of availability of blood administration
policy in their wards and hospital, but higher than and Hendy et al., (2017) where 92% and
63% of participant were unaware of the availability of policy in hospital or didn’t read it if
present. Policy is produced to state standards, manage risks and improve the quality of care
to patients in relation to blood products transfusion. Hall (2014) argued that the BT policy
aims to inform and guide healthcare professionals who are involved in the transfusion
process of safe transfusion practice. Nurses who are aware of their ward's blood
administration policy perform significantly better than those who aren’t aware. This may
indicate that nurses are aware of the importance of the main purpose of blood transfusion
policy which ensuring that the right patient receive the right blood component at the right
time. Mohammed (2014) asserted lack of awareness about the importance of such issues due
to lack polices in the hospital. The findings of the interviews showed a kind of contradictory
among the reports of respondents regarding presence of BT related policy. The nursing
managers and head nurses from one hospital asserted presence of BT- related policy. The
nursing manager at one hospital said:"Two months ago, we distributed a written policy

regarding BT in every department. We met head nurses and explain the policy in detail with
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them. The policy is comprehensive and covers every aspect in the process; it tackles how to
deal with BT request, the issue of double check and how to behave in case of reaction. It
insists also to contact the blood bank in each case of reaction and to return the blood unit for
them. We emphasized the importance of checking all the V/S. Any one doesn’t adhere to the

policy will be penalized.

4.4 Differences of Knowledge based on Nurses’ Characteristics

In this part, the researcher explored any differences in the nurses’ level of knowledge due to
nurses' characteristics. The results in table 4.9 revealed that there was no significant
difference of knowledge level in terms of gender (p value = 0.126), specialty (p=0.344)
qualification level (p value = 0.156), different hospitals (p value = 0.095), different
departments (p value= 0.265) and number of received training programs (p value = 0.344).
In addition, the results denied any statistically significant effects of age, years of experience
and number of blood transfusion done during the last 6 months (p value= .34; p= .355; p
value = .268) orderly. Remarkably, exposure to previous training was significantly
associated with better knowledge (p = 0.013). Moreover, the findings showed that the
demographic information of the participants had no effect on knowledge, except having
previous training programs. These results agree with Panchawagh et al. (2020) who denied
any effect of age on the nurses’ knowledge but disagree with (Noor et al. 2021; Abd Elhy &
kaseamy 2017). Regarding the negative effect of years of experience on the level of
knowledge among nurses working at the GH, the findings are more likely to previous studies
(Noor et al., 2021; Bediako et al., 2020; Reza et al., 2009), but not to the result of Dubeyet
al.,, (2013) who reported that knowledge among those with more experience was
significantly higher than those who have less experience. Although (Panchawagh et al. 2020;
Roe et al., 2013) reported a significant effect of experience on the level of knowledge; more
precisely best knowledge was observed among nurses with experience 1-5 years only. After
a long time of experience; nurses may tend to forget some of the basic information. More
clearly, under normal circumstances the more years of service corresponds to a greater age,

and years of service are comparable to experience level.
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Table (4.9) Distribution of Knowledge level based on Nurses Characteristics

Categorical P-value
independent freq. Mean SD t f

variable
Age (years) - 1.12 0.34
25 or less 86 0.71 +0.09
26-30 123 0.70 +0.10
31-35 111 0.72 +0.13
More than 35 80 0.72 +0.11
Experience in years - 1.038 0.355
3orless 152 0.71 +0.10
3-6 99 0.70 +0.14
More than 6 149 0.72 +0.10
Number of BT during last 6 months 1.110 - 0.268
Less than 10 277 0.72 +0.11
10 or more 123 0.70 +0.11
Hospital name 15 0.095
Al-Shifaa 226 0.71 +0.79
hospital
Al-Rantsei 75 0.71 +0.10
Hospital
Nasser Medial 99 0.71 +0.15
Complex
Departments
Internal medicine 176 0.70 +0.12 1.3 0.265
Surgical 170 0.73 +0.11
Gynecology 54 0.70 +0.09
Gender
Male 179 0.72 +.10 0.016 - 0.126
Female 221 0.7 +0.12
Qualification
Diploma 115 0.69 +0.13 15 0.156
Bachelor degree 242 0.72 +0.10
Master degree 43 0.71 +0.11
Nursing Specialty
Nursing 355 0.71 +0.11 11 - 0.344
Midwifery 45 0.7 +0.10
Training program related to blood transfusion
Yes 85 0.74 +0.1 4.6 - 0.013*
No 315 0.71 +0.11
Number of training programs nurses have participated during the last year
One 72 0.75 +0.08 0.800 - 0.344
Two and more 13 0.78 +0.7
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From a different aspect, Lee et al, (2016) and Akyol (2019) agreed with our result regarding
absence of significant relationship between number of BT performed and the knowledge
level; however, Noor and colleagues (2021) as well as Abd Elhy & kaseamy (2017) claimed
that nurses who performed (1-4) blood transfusions in last six months had significantly
higher blood transfusion knowledge scores. Considering the negative effect of gender
difference on the nurses’ knowledge; the result is consistent with Dubey et al., 2013) but not
with (Abd Elhay & Kaseamy, 2017).

A higher level of education usually indicates more knowledge (Abd Elhay &
Kaseamy,2017). However, in the current study and the study conducted by Lee et al; (2016),
this is not the case. This may be interpreted because of good academic preparation offered
at nursing colleges in the GS at the lowest level of qualification, and that most participants
are still young and have ability to memorize information.

As mentioned above there was no statistically significant differences in the level of
knowledge among nurses working in the different three hospitals or in the different
departments. This goes with Noor et al (.2021). However, it doesn’t go with Hijji et al.,
(2013) who found different level of knowledge associated with the hospital variable and with
Panchawagh et al. (2020) who reported a significant difference in the level among nurses
working in different departments; nurses working at the ICU departments had a significant
higher level of knowledge more than counterpart’s nurses. Interestingly, nurses who got
training programs have better knowledge than those who didn’t receive any training (p=
0.013). This is very logical result. Noor et al. (2021), Akyol (2019) and reported a noticeable
enhancement in the level of nurses; knowledge about BT after training programs. However,
Bediako et al. (2020) denied any effect of training on the nurses’ knowledge related to BT.

Precisely, this study reflected that only 43.5% of nurses had good knowledge related BT and
51.8% had a fair level. Reversely, Hendy et al reported that 70% of Egyptian nurses had
unsatisfactory level while Bediako et al (2020) claimed that the more than half nurses
responded below the mean which was 29. In addition, Lahlimi et al (2015) and Goodnough
et al., (2013), revealed that only one-quarter Australia and Moroccan nurses had adequate
knowledge about transfusion reaction manifestations. Thus, nurses working at the GH in the
GS got better knowledge; with some attention and efforts from the MoH and the academic

institutions, nurses’ BT associated knowledge could be improved to an excellent level.
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4.5 Nurses’ Peri Blood Transfusion Practices

The table 4.10 summarizes the frequency distribution and weight means for all domains of
practice. The obtained scores of nurses' practice was ranged from zero to one; one equal
100%. The results showed that nurses' scores ranged from 40% % to 83%. Results
demonstrated that no one reached perfect performance. Based on previous studies, the
researcher was divided practice scores into three categories: less than 50 % indicates poor.

Table (4.10): Distribution of nurses’ Peri Blood Transfusion Practices

Satisfactory75% Fair50%6 - Poor Less
Practice of .
2| 2| £ o and higher 74.9% than 50% &
nurses 5 £ By O 5
- freq. % freq. % |freq. | % o
1. Pre- 29 90 | 574 | .14 25 25.00 38 38.00| 37 |37.00| 3
procedure
2. lIntra- 33 83 | 57.8 | .15 0 0.00 45 45 55 | 55.00 | 4
procedure
3. Intra-
procedure 00 | 100 | 85.7 | .37 6 85.7 0 0 1 14.3 1
with
reaction
4. Post- 33 | 100 | 59.7 | .24 19 19.00 40 40.00 | 41 |41.00| 2
procedure
Total
mean of 40.0 | 825 | 57.4 | 10.2 9 9 60 60 31 | 31.00
all
domains

practice, 50% - 74.9% indicates fair practice and 75% and more relates to positive practice
(Hendy et al., 2017). Two thirds of nurses (60%) working at the GH in the GS reflected fair
practice; only 9% showed a satisfactory level of performance related BT. The total mean of
performance was 57.4%. This result is much better than the results got by Hendy et al (2017)
and Saif- Alnasr and his colleagues (2016) where 80% and 73.9% of Egyptian nurses
(respectively) showed unsatisfactory performance. It is also greater than Bediako et al
(2021), Majeed at al., (2020), Sapkota et al., (2018) and Hijji et al., (2010) where the nurses’
practice during BT was poor. Hijji et al (2010) emphasized that three quarters of nurses
scored below the 50% level. Nevertheless, this is not the picture reflected by the selected
senior nursing mangers at GH in the GS. Most of them insisted that the nurses’ performance

is perfect and may be better than knowledge level.

One of nursing directors declared: “My staff, here in the oncology department, are well
trained. We have several experiences. We detected some mistakes of the blood bank and we
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checked with them any unclear labels or information. They are well knowledgeable. My staff
are excellent in knowledge and perfect in practice."”

Again, the objective data the researcher got differs than the subjective reports of the
interviewee. It seems that head nurses and nursing manager relies on their personal opinions
rather that a scientific measurable tool in their judge, there are several essential steps omitted
by nurses and jeopardize the correction of the procedure and may negatively affect the
patient’s safety during BT.

4.5.1Nurses’ practices regarding pre blood transfusion

A glance to Table 4.11 displays that the domain of nurses’ practice before BT was comprised
of 31 items. The results revealed weight mean of 57.4 £ .14. The researcher observed that
all the nurses reflected satisfactory practice in terms of patients’ identification, checking the
order and checking the result of hemoglobin level. Almost all of observed nurses (97%)
checked IV availability before bringing the blood, while 63% checked patency of access.
These results are congruent with the results of nurses” knowledge assessment related these
issues.

These findings are better than the results of Majeed et al. (2020) where only 30% of nurses
checked the availability of 1V access and 37.5% checked its patency in order. In addition,
this study disagrees with Sapkota. et al. (2018), where only 16.5% of nurses in Nepal did
that. However, "Ensure Normal Saline as mainline IV." And "Transport blood pack to the
ward with special box."; those two items got zero score. These items also got bad score in
the knowledge assessment. The researcher observed no special boxes for blood transfer from
the bank, Moreover, patients’ relatives are mainly responsible for bringing blood from the
bank. In the same line, (Majeed et al., 2020; Sapkota. et al. 2018; Hijji et al., (2010) claimed
that mostly, patients’ relatives brought blood with bare hands without any box or cover; only
14% of nurses reported by Majeed brought blood in a special box. In more details,
participants’ performance was very poor in the areas of: patients’ assessment for history of
allergy during previous BT, obtaining a consent for transfusion, check for patients’ blood
group and assess the reason for BT were performed in a percentage lower than 20%. On the
same line, Khetan et al., (2018) claimed that minority of nurses took the patients' consent,
however Majeed reported the opposite results.

Unfortunately, not more than 63% of nurses washed their hands and only 12% of them done
gloves before the administration. This study agrees with Henedy et al., (2017) and Hijji et
al., (2010) who stated that the majority of Egyptian and Emiratis nurses had insufficient
practice scores in terms of aseptic hand washing and wearing sterile gloves before
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transfusion, as well as Fernandez et al., (2014). However, (Majeed et al; 2020; Goktas Baltac
et al. 2017; Hafez, 2012) reported that 60 % of the nurses washed their hands before the
transfusing blood and 74 % wore gloves.

Table (4.11): Distribution of Nurses’ practices regarding pre blood transfusion

No. | Pre- transfusion procedure Done Not done

freq. | % | 100 | % | Rank

1 Identify the patient 100 100 0 0 1
2. Check for Physicians order for type of blood unit 100 100 0 0 1
3. Check for patient ID 100 100 0 0 1
4 Check the result of level of Hemoglobin 100 100 0 0 1
5. Assess for any history of allergy during previous

blood transfusions 19 19 81 81 24
6. Obtain consent for blood transfusion/blood

products 17 17 83 83 27
7. Check for patients’ blood group 18 18 82 82 26
8. Assess the reason for blood transfusion 16 16 84 84 28
9. Assess patient's understanding of procedure and

reason for blood procedure transfusion 80 80 20 20 11
10. | Assess patient’s understanding of signs and

symptoms to report (i.e., rash, itchiness, chills) ” ” 21 21 12
11. | Perform hand hygiene, 63 63 37 37 13
12. | Put on clean gloves 12 12 88 88 29
13. | Check IV line’s availability 97 97 3 3 7
14, ggzl/ofy patent 1V line with flushing normal saline 63 63 37 37 13

15. | Get and record the patient's baseline vital signs, If
the patient is febrile, which means that the
temperature of the patient is higher than 37.8°C. 84 84 16 16 10
notify the health care provider before starting the
transfusion.

16. Ensure Normal Saline as mainline 1V 0 0 100 100 30
17. | Transport blood pack to the ward with special box 0 0 100 100 30
18. | Obtain blood product for transfusion from blood

bank just prior to transfusion 100 100 0 0 1
19. | Performing remote checks at nurses’ station 100 100 0 0 1
20. | Blood administered within more than 10 to 30

minutes following removal from blood bank 63 63 37 37 13

fridge
21. | Confirm the following with another nurse prior to

starting blood infusion bedside checkup (checking

blood product label with patient information): 61 61 39 3 16

Pt's name
22. | Pt's ID number 61 61 39 39 16
23. | Blood group and type 61 61 39 39 16
24. | Expiration date 61 61 39 39 16
25. | Blood inspected for clots 61 61 39 39 16
26. | Obtain baseline vital signs 30 minutes prior

starting transfusion: Measure Temperature 87 87 13 13 8
27. | Count Heart rate 22 22 78 78 22
28. | Measure respiratory rate 21 21 79 97 23
29. | Measure Blood pressure 19 19 81 81 24
30. Have emergency equipment at your bedside

(oxygen, suction, etc.) 87 87 13 13 8
3L | Documentation pre transfusion activities 27 27 73 73 21
Total 57.4 42.6
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This weakness in practice could be due to work overload, lack of equipment, inadequate
nurses’ understanding about commitment to universal standards, lack of infection control
training courses or lack of supervision (Fernandez et al., 2014). Nurses may place a greater
emphasis on hand washing after rather than before any interaction. This result is incongruent
with the reports of nurses’ manger. "All nurses relatively perform aseptic techniques when
deal with patients and there are many training courses regarding infection control targeted
heath workers in hospital; particularity nurses who are engaged in patient’s care. However,

in my opinion, any inadequacy is due to lack of resources."

This incongruence between the reality and the managers’ report reflects inadequate
supervision and follow up from the nursing managers, in addition to lack of evaluation of

effectiveness of training courses.

In spite of the major risk associated with BT, only 17% of nurses obtained the patient’s
consent. It is well known that patients were not asked to sign a consent in the near past. In
this study Recently, after establishing the BT safety committee, consent form becomes a
necessity and essential part of the BT process. Physicians are required to explain for the
patients the benefits, risks and alternatives of BT. Any misunderstanding or missed
information are clarified by nurses who are responsible to act as advocate and witness the
signing of the consent. However, consent form usage was observed in NMC but not in the
other hospitals. One key informant declared:” There is a new consent form considering the
blood transfusion as any other invasive or surgical procedures. We ask the patient or his
guardians to sign a consent after providing complete explanation about the advantages,

disadvantages and alternates."

Regarding obtaining baseline V/S 30 minutes before starting the transfusion; 87% of
participants measured temperature while 19 to 22% only monitoring the remaining V/S;
consistently with Hijji et al (2010). This result differs than other studies where Majeed
claimed that majority of nurses measured all the V/S but Rais et al. (2016) reported lack of
V/S assessment and Dos Santos et al. (2021) observed none of the nursing professionals
followed the guidelines regarding V/S measurement frequency. Vital sign recording is a
fundamental aspect of routine care that nurses were expected to adhere to; in accordance
with both hospitals' blood transfusion policies. The researcher attributed this result to high
workload and staff shortages. From a different point of view; inaccurate knowledge may be

a cause. Nurses think that temperature is the most important /S and it is the only vital sign
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affected by BT reactions; they usually assess temperature compared with the other V/S.
However, nurse’s managers’ claimed nurses’ commitment with measuring V/S on time. The
results are lower than what nursing mangers approximately said that all their nurses are
committed in taking V/S taking basic V/S prior transfusion in right way. Again, head nurses
interviewed insisted that nurses measure blood according to a schedule and they are
committed to it.

Through 10 to 30 minutes following removal blood from the bank fridge, 63% of nurses
performed in a satisfactory manner which is congruently with Hijji et al (2010); unlike
Majeed et al (2021) where only 34% performed well. Literature revealed that majority of
nurses start blood transfusion two hours and more after arrival of blood to the ward (Sapkota
et al., 2018). About rechecking the patients’ identity, the researcher observed that 61% of
nurses identifying correctly the patient and blood product whereas, 39 % of nurses did not
perform double checkup and matching. Congruently, 80% of the participants in Majeed et
al (2021) study did. The results are inconsistent with Hijji et al (2010) who observed that
29% nurses compared the information on the blood bag and the patient's wristband. It seems
that Gazan nurses rely on remote checks performed at the nursing station (100%). However,
this reflects poor practice which could have resulted in catastrophic consequences at times.
Inadequate checking of patient identity prior to initiating the transfusion is generally
imprecise and prone to errors. However, 87% of nurses had available emergency equipment

at bedside just un any emergency situation.

In regards to documentation, the study findings pointed to unsatisfactory practice concerning
pretransfusion documentation as manifested by 73% of participants who didn’t document
pre transfusion nursing activities. On contrary, Sapkota. et al. (2018) showed that
approximately 95 % of various transfusion products such as blood bag number, types of

blood product, and blood volume was recorded.

Based on the interviewee reports; a new protocol and policy emphasized the importance of
documentation of every step of blood transfusion. It starts with charting the education
provided to the patient and taking the patient consent, followed by documenting V/S 30
minutes before the initiation of blood transfusion, and continues with every stage till several
hours after the BT with monitoring the patient for any complications. However, the
observation of the researcher reflected deficiency in the issue of documentation. Moreover,

nurses are interested to chart the infusion itself but not the other issues.
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Moreover, human errors are largely result from noncompliance with standards. In BT,
nurse's role begins before collecting blood from the blood bank because they must positively
identify the patient to avoid errors caused by incompatibility. Nurses' inadequate knowledge
and work overload may be behind omitting of rechecking patients’ identity, measuring all
V/S and documenting all steps. In addition, it seems that all GH lacked a specially designed
blood transport box; that may reflect inadequate policy and equipment in the hospital. Again,
this domain revealed 38% of participants had fair practice and only 25% had satisfactory
level in practice. This is consistent with (Majeed et al; 2020; Saif Alnasr et al., 2016; Hijji
et al., 2010) and lower than Hendy et al (2017) where 53-80% of nursed performed in a

satisfactory manner in the pretransfusion and pt.’s identification domain.
4.5.2 Nurses’ practices during blood transfusion

The table 4.12 summarizes the frequency of nurses’ practice during BT, determined by 6
items. The weight mean of the total was 43% making it in the bottom in terms of the
satisfaction of nurses’ performance. The table revealed that the optimal nurses’ practice was
in the domains related to infusing the blood no longer than four hours and starting transfusion
very slowly (no more than 25-50 mL in first 15 minutes); 945% and 91% orderly.".
Congruently, 93.5% of participants in the study of Majeed et al. (2020) did well. Despite
availability of electronic infusion pumps in the hospitals, where blood is regulated

electronically, nurses tend to rely on manual regulation.

Table (4.12): Distribution of Nurses’ practices during blood transfusion

No Intra-procedure Done Not done Rank
Freq. % Freq. %

1. Start transfusion very slowly (ho more 91 91 9 9 3
than 25-50 mL in first 15minutes)

2. Stay with the patient for the first 15 3 3 97 97 6
minutes

3. Recheck vital signs 19 19 81 81 5

4, Assess for any signs of reaction (fever, 42 42 58 58 4
hypotension, tacky cardia)

5. Infuse rest of transfusion as per MD 94 94 6 6 2
orders, over no more than 4 hours (risk
of bacterial contamination)

6. Documentation 98 98 2 2 1

Total 57.8 42.2

73



At the beginning of any BT, the blood flow rate should be kept slow either for adults or
pediatrics. However, only three nurses (3%) stayed with the patient for the first 15 minutes
of the transfusion. This is less than what Majeed et al. and Sapkota at al got where 16.5%
and 21.4% of nurses remained with patients during the first 15 minutes (orderly).
Furthermore, no more than 19 nurses rechecked V/S and only 45 assessed for any signs of
transfusion reaction. More time, this is completely different than what head nurses’ reports;
one of them said: "After proposing the protocol all nurses stay with patient for the first 15

minutes and checked the V/S after this period."

The results are similar to what found among Egyptian participants in the studies of Majeed
and his colleagues and Hendy et al., (2017) as well as with Harris et al., (2013) who revealed
that only 2% of studied nurses measure vital signs on administration of blood component in
Paris. In contrast, Sapkota. et al observed that the percentage of V/S recording during the
transfusion procedure was high ranging from 76.5 to 83.5 %. In addition, Atterbury and
Wilkinson (2014) demonstrated that more than half of participants were recording V/S after
15 minutes then 30 minutes, and then hourly until the transfusion is completed. All of these
performance inadequacies among Gazan nurses may be associated with the work overload
and heavy tasks nurses are required to do. A nurse may be assigned for several patients
simultaneously. Moreover, more over half of nurses in this study had not assessed patients
for adverse reaction. These results are consistent with Henedy et al., (2017) in which the
majority of nurses had inadequate practice in assessing V/S such as fever, tachycardia,
hypotension, or tachypnea. In researcher opinion, nurses believe physical examinations are
only performed by physicians and are not the responsibility of nurses. Nurses may be not
fully familiar with the danger of BT complications and how to detect these complications

and manage it; as this was among the most reported needs for more training.

As mentioned above, 94% of nurses infused the blood over no more than four hours.; which
is better than results of Saif Al Nasr and Majeed and colleagues where less than half of nurses
transfused the blood over four hours. This result is much higher than what nurses reported
as only 76% of them agreed that blood must be finished within four hours. In terms of

documentation, almost all nurses documented the transfusion.

Unluckily, none of nurses performed in satisfactory manner in this domain; 45% of them act
in fair manner and the remaining 55% reflected poor performance; which is worse than
results of Saif Al-Nasr et al (2016) but better than Hendy et. al (2017).

74



4.5.3 Nurses’ practices during blood transfusion reaction

Table 4.15 shows encouraging results regarding practice of nurses during blood transfusion
reaction. It shows that nurses’ performance was optimum in this domain consisted of six
items with a mean 86%; it had the top rank. Majority of nurses were exposed to this
experience showed satisfactory performance; 85.7% reacted properly in case of BT reaction.
All nurses, except one, did what they should to do to intervene when blood transfusion
reaction occur. This result is on different line with Hendy et al. (2017) and Saif Al Nasr et
al (2016) where 92.6% of nurses had unsatisfactory performance regarding blood transfusion
reactions. The transfusion reaction was happened in the researcher’s view of point, due to
rapid initiation of unit in most cases, but in one case because nurses didn’t not ask if the

patient had previous history of allergy.

In the questionnaire, nurses' knowledge related to BT reactions was not satisfactory as their
practice. This may be interpreted that nurse with time get experience to do several tasks

however they don’t have enough theoretical information regarding its details. Also, may.

Table (4.13): Distribution Nurses’ practices during blood transfusion reaction

No | During transfusion reaction Done Not done
Freq. | % | Freq.| %
1 Reaction of nurses when transfusion reaction occurred: 6 85.7 1 14.3

Stop infusion immediately
2. piggyback N/S into the line (closest port to patient) or 6 85.7 1 14.3
change 1V tubing to N/S only

3. Call physician immediately 6 85.7 1 14.3
4. Remain with patient, check vital signs g 5 min, 6 85.7 1 14.3
observe for signs and symptoms
5. Prepare to administer meds (antihistamines, 6 85.7 1 14.3
Vasopressors
6. Prepare to administer oxygen if needed as Dr ordered 6 85.7 1 14.3
Total 85.7 14.3

be with the stress of work, some information may be lost. Another explanation may be that
nurses’ answers didn’t reflect their real knowledge; some of them may answer the questions

haphazardly or by chance because of lack of time and heaviness of duties.

All of the interviewee reported very strict clear guidelines to be followed in case of adverse
reaction existence. The available guidelines are science and evidence based, and covers all
the proper actions begging with blood cessation, notifying the physicians, administering NS,
checking V/S and contact the blood bank and return the unit for more investigation.
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Despite of this satisfactory results, there is a gap in nurses collaborate with the laboratory
technician when transfusion occur especially when reaction exist. A blood bank director in
the 3™ hospital said that no nurses contact with them or return the blood unit. He said: "As |
am one of safe transfusion committee. During monthly meeting we insist that nurses’
mangers should call us in case of blood transfusion reaction. Unfortunately, when reaction
occur nurses do not contact with lab to notify them about the reaction and do not return the
blood unit to the lab in order to make extra investigation. they get rid of the unit."

4.5.4 Post transfusion nurses’ practices

Table 4.14 shows that the domain of nurses’ practice post blood transfusion was determined
by 3 items and got the second rank. Among the four domains. The table reveals that only
38% of nurses monitored the V/S after the blood transfusion. However, mangers as
mentioned above; all nurses measure V/S post transfusion. All the nurses got rid of the blood
transfusion set in a safe manner (in a yellow bag) according to the agency policy. However,
only 41% of observed nurses made full documentation for the procedure. This result is
similar to Hijji et al (2010).

Table (4.14): Distribution of Post transfusion nurses' practices

No Post procedure Done Not done Rank
Freq.| % |Freq.| % an

1 Monitor V/s after finishing Transfusion 38 38 62 62 3

2. Dispose of blood container and tubing 100 100 0 0 1
according to agency policy.

3. Document post transfusion and during 41 41 59 59 2
reaction if occur. Time, date, type of
product & Blood group.

Total 59.7 40.3

The current study revealed nurse dispose blood container and tube in correct way. This result
is different than Louw et al., (2021) and Hendy et al (2017) where majority of observed
nurses disposed incorrect way. In this domain, the practice of 41% of nurses was suboptimal
performed, 40% did fair while satisfactory practice was observed in only 19%. Unlike Saif
Al-Nasr et al (2016) who reported that 92.6% of participants made satisfactory in post
transfusion. The overall nurses’ performance at the post-transfusion stage came in the second
rank among all the remaining domain. However, nurses’ manager reported that nurses
recheck rechecking the V/S after infusion and document each action. One of them said:
“After finishing; nurses document infusing the blood and finally the V/S follow up."
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4.6 Differences in practice of regarding blood transfusion based on nurses’
characteristics

In this part, the researcher tested any statistically significant effects of nurses’ characteristics
and demographic data on their level of performance related to BT. The results in table (4.15)
reveal lack of any significant differences of practice level in terms of gender, specialty,
qualification level, different departments and receiving of training programs related to BT
during the last year or not (p value = 0.603, p value =0.888, p value = 0.318, p value =0.273
and p value = 0.989 respectively). However, Panchawagh et al (2020) claimed that nurse
working at the hematology and oncology wards showed a significant more competency in
the BT with Remarkably.

In addition, the results denied any statistically significant effects of age, years of experience
and frequency of blood transfusion procedures done during the last 6 months (p= 0.309; P=
0.0217; p=.634) orderly).

Table (4.15): Differences in practice of regarding blood transfusion based on nurses’

characteristics

Character Freq. | Mean +SD t F P value
Age (years)
25 or less 22 0.54 0.09
26-30 30 0.58 0.10 1.214 0.309
31-35 19 0.59 0.12
More than 35 29 0.59 0.10
Experience years
3 or less 34 0.55 0.09
3-6 26 0.59 0.11 1.554 0.217
More than 6 40 0.59 0.10
Frequency of blood transfusion last 6 month
Less than 10 61 0.57 0.10 0.227 0.634
10 or more 39 0.58 0.10
Hospital names
Al-Shifaa hospital 60 0.60 0.10
Al-Rantsei Hospital 19 0.53 0.08 6.470 0.002*
Nasser Medial 21 0.53 0.11
Complex
Gender
Male 40 0.57 0.11 0.521 0.603
Female 60 0.58 0.10 '
Nursing specialty
Nursing 90 0.58 0.11 0.141 0.888
Midwifery 10 0.57 0.05 '
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Table (4.15a): Continued

Quialifications

Diploma 33 0.56 0.09

Bachelor of nursing 49 0.58 0.11 1.159 0.318
Master’s degree 18 0.60 0.11

Departments

Surgical 44 0.59 0.12

Medical 44 0.57 0.09

Obstetrics and 12 0.56 0.06 0.682 0.273
Gynecology

Training

No 68 0.58 0.11

Yes 32 | 058 | o010 | 0B 0.989

This result goes with Panchawagh et al (2020). however, they reported a significantly higher
mean of transfusion practice score in the 20-24 years’ age group. Unfortunately, there is a

scanty in the studies focusing on nurses’ practice regarding BT.
4.6.1 Differences in practice of regarding blood transfusion based on Hospital name

The findings revealed, nurses working in different hospitals exhibited various level of
performance with a significant statistical effect (p= 0.002) as shown Annex (9). The post
hoc test as shown in Annex (9) that the nurses working at Al-Shifa hospital had the highest
mean compared with those working at NMC or Al Rantisy hospitals (mean orderly). This
may be explained because Al- Shifa is the oldest and largest hospital in the GS; it serves a
large number of patients. Therefore, nurses work there may have better experience than
others.

4.7 The relationship between the overall Level of knowledge and overall level practice

among nurses

The correlation test showed that there is a significant statistical positive correlation between
the total level of knowledge and the total level of practice among nurses working at the
governmental hospitals in the Gaza Strip; the p value was 0.002 (table 4.18). This means that
nurses having more knowledge related to BT exhibited better performance. This result was
supported by the findings of (Nemati et al.,2019; Saif Al-Nasr et al., 2016; Purfarzad et al,
2012) but not by Hendy et al (2017) who denied any significant statistical correlation
between knowledge and practice. This is a very logical result (figure 4.3) having more
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knowledge helps nurses to perform better, avoid mistakes and know how to intervene if any

adverse reactions or any complications occur.

Table (4.16): Correlation between the practice and knowledge

Knowledge
R P-value
Practice (n=100) 0.308 0.002™
T0%%
O Knowledge
60% - 60.0%

= Practice

50% -

40% -

30% -

20% -

10% -

0% -

Good Fair Poor

Figure (4.3): Distribution of study population according to total knowledge and
practice levels
Scientific rational makes easier for the nurses to adhere with the clinical guidelines and
standards. Being updated with evidence- based knowledge can guarantee perfect

performance.

Our result calls the attention of all of the policy and decision makers in the MoH and the
academic field to do their best to improve the level of knowledge related to BT among nurses
working at the GH; thus, should be reflected on the level of practice. Another several steps
can be taken by nurses’ managers, hospital directors to provide a suitable environment with
basic equipment and sets for the BT procedure. Without a clear written available policy

regarding BT, all of the previous steps will not be successful.
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4.8 Knowledge- practice Gap regarding Blood Transfusion

Regardless that the level of knowledge was almost good, practice level among nurses
working at GH in the GS was frankly worse. In the researcher’s view of point, the low
percentage of nurses (just only 9%) reached optimal practice could be attributed to several
factors: work overload and nurses being assigned to care for more than four patients at the
same time, lack of adherence to procedure guidelines, knowledge inadequacy in specific
areas, lack of equipment and lack of clear accessible policy. For example, 68% of nurses
agreed the importance of availability of a special box to transfer blood from the bank to the
department. However, no one did that because of unavailability of such box. Here, patients’
relatives usually bring the blood without any device directly from the laboratory to the word.
Another example is related to the frequency of V/S measurement during and after the BT
process; the reported knowledge is better than the real practice. Nurses may know the proper
action but are faced by several challenges due to the work over load and furthermore, poor

practice is likely to increase morbidity and mortality associated to BT.

The presence of knowledge practice gap among nursing profession is well documented. The
findings of analyzing the quantitative data confirmed this gap, the difference between the
total knowledge level (71 %) and the total level of practice (57%) was clearly noticed.
However, some of the mangers and head nurses denied its presence in relation to BT. They
asserted that nurses are well competent int theoretical and practical aspects. On the other
hand, some nursing managers were more objective in their opinions and discussed this issue.
Some of the expected rational of this gap were attributed to: staff shortage, work overload,
lack of equipment and deficiency in practical preparation for the nurses when they were
students. A nursing supervisor reported: "Many nurses are obligated not to adhere to the
standards and not to apply the ideal practice. In the universities, students taught the ideal,
but they can’t apply it here. We have a great shortage in the staff, huge number of patients
and a lot of work overload. In addition, most of the clinical instructors training students are

not specialized; this forms a gap and weakness in the clinical skills among the students.”

The previous quote, regardless of it contradictory, besides the findings of quantitative
analysis insisted the presence of theory-practice gap among nurses regarding BT. Such gap
must call the attention of both academic and managers in the hospitals and the clinical field
for the importance of cooperation between them and diagnosing the issue objectively.
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Academic are called to pay more attention for the practical preparation of the future nurses

in a simulated environment.
4.9 Thematic Analysis of Key Informants interviews

The analysis of the interviews showed that medical, oncology, hematology, CS and surgical
departments are the most consuming ones of blood. Certainly, the need or BT becomes more
vigilant during emergency and Israeli attacks. The interviews also reflected incongruency
between the results of the quantitative data analysis compared with the results of the
qualitative data from one aspect, and among the interviewee themselves. For example, the
nursing managers and supervisors in almost all the three hospitals expressed their
satisfaction regarding the levels of knowledge and practice regarding BT among the staff.
However, the general score of the knowledge level was highly moderate and for the practice
was fair. Another example of contradictory reports was related the presence of written
policy. The researcher noticed contradictory reports between the nursing managers and
supervisors. The nursing manager in one hospital insisted the availability of BT related
policy and as a part of the guideline and policy booklet. Unfortunately, the head nurse of the
major department there denied the presence of any policy. More examples had been reported

above. In details, the following themes were derived from the interview analysis.
4.9.1 Importance of Blood transfusion

Blood transfusion is very critical issue; it plays a primary and essential role in saving life.
Hospitals in GS are in a greater need for BT than other areas because of the political
condition as well as the hereditary blood diseases such as Thalassemia. However, it is
associated with a lot of risks and danger that may be fatal. Blood transfusion is very costly;
the cost of each blood unit may be several hundreds of dollars. Another important issue is
related to scarcity of specific blood groups with negative Rh factor. Thus, very careful
handling of blood units is required. the head of the committee declared:"BT likes organ
transplantation; it can save life or threaten it. It is very expensive procedure; cost
effectiveness must be assured. For this reason, we establish committee not also to provide
this service safely but also to save blood and prevent unnecessary BT and any complications
in case of transfusion. We are on our way to establish a protocol for the physicians to help

them deciding which type of blood products to be infused to which type of patients."
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Cost effectiveness of blood transfusion must be considered from the moment of making the
order till the last moment several hours after the infusion to warrant safety. Moreover, wise
use of BT is essential so we can offer all types of blood and its product when needed. All
health care providers involved in the BT process are responsible. The physician must order
blood only when he is sure that the benefits overweigh the risks. In the laboratory, lab
technician, after testing the blood and be certain that blood is safe, separate the blood unit to
its components so maximum number of patients can benefit from it. A blood bank director
reported: "The net cost of each blood unit is more than $50, this besides the machinery cost
and the salaries of each health personnel participate in the process. Here in the lab, after
testing it for blood born disease and check the blood group and Rh factor separated the blood

unit into its main components: packed RBCs, Plasma and cryoprecipitate.”

4.9.2 Transfusion safety

There are several strategies and steps are taken in the three hospitals in order to guarantee
safety of the blood transfused to the patients. Since BT is a multidisciplinary process, each
partner should adhere to the safety rules based on his/her roll. Such safety insurance can be
achieved through the following subthemes:

4.9.2.1 Blood Transfusion Safety Committee

A "Blood Transfusion Safety" committee is established in each hospital. It involves: hospital
directors, physicians, nursing managers, head nurses and lab technicians. However, the
interviews reflected differences in the commitment and effectiveness of such committee
among hospitals. In two hospitals, the committee is active and productive; however, in the
third one it is inactive. Furthermore, in one hospital regular meetings are held to ensure
monitoring and follow up of the BT process. There are statistics for all BT procedures, follow
up for cases, and close monitoring from the head nurses. In spite of that, this is not the exact
picture in the other hospitals. A head nurse in one hospital said: “I'm a member at the BT
safety committee here in the complex. Monthly, we have a meeting. We try to keep ourselves
and the staff updated regarding the BT issue. We try and do our best to enhance the BT

process, avoid any weak point and improve the care as much as possible.”
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4.9.2.2 Safety standards within the Laboratory

According to the blood bank director, there are strict rules and standards that control the
blood preparation process. The lab technicians and the staff there are committed to the
Standard Operation Procedures (SOP), WHO and the American Association of Blood Bank
(AABB) guidelines. Such standards and rules are essential to guarantee blood safety. The
followed standards emphasize double check for each step making it is almost possible for
any errors. Additionally, a third checkup is done by testing the cross match. There is
complete dependence on the computerized system to ensure proper documentation and data
base. Besides, barcode system is used for more control of the safety issue. Blood bank
Director said: "Here in the lab, we have zero error. We double check each process and make
some reverse check for the blood compatibility using "forward and reverse blood group."”
For more control, there is a rule to send the blood request attached with a complete blood
count (CBC) sample for the same patient. This could avoid any mismatch between the
request and the CBC result. All of the previous rules can limit any BT adverse reaction to
the allergy or biological matte. However, post blood transfusion allergy is usually seen in
patient receiving blood for several times or frequently. More honestly, patient receiving
blood once or twice are not susceptible for allergic or adverse reaction. The blood bank
director added: "In the past nurses asked use to rely on previous CBC result for the patient
when prepare the blood. Now, we insist to send a new CBC sample with each blood request

to avoid any chance of errors."”

Also, he claimed that nurses are the source of errors, if occur. Mislabeling and mismatching

in addition to incomplete blood request are the underlying cause of any mistake.

4.9.2.3 Blood Transfusion related Errors

When asked about BT related mistakes; most nurses in managerial positions denied any
mistakes or errors in the last two years, particularly after establishment of the BT safety
committees. The check of patient- blood unit compatibility is the most common area for
errors and mistakes. But with the new strict rules and protocols; such errors almost have
disappeared. A nursing manager answered: "In the last two years we didn’t have any error.
Before that yes, we had several accidents and even death. It was related to mismatch and

blood incompatibility."
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More than one interview reported several methods to avoid errors. Such method starts with
assigning BT for senior nurses holding bachelor degree, close monitoring during and after

the transfusion process by the head nurse and reporting each case of BT.
4.9.2.4 Blood transfusion Monitoring

Most nurses and head nurses reported continuous monitoring using several tools. Based on
this monitoring they expressed excellent evaluation of the nurses’ information, practice and
adherence to the protocol. Their evaluation is really far from the reality, the actual scores the
findings got are lower than what they expressed. One nursing manager said: "I use several
tools. I go in field visits, check the data base and the reports of BT procedures monthly and
ask the head nurses. All of these tools helping me to monitor the nurses." It was clearly that
most monitoring and follow up is done in the filed without any written checklist or validated
tool. All of the supervisors and head nurses rely on field visit and situational monitoring and
feedback. They believe that keep reports of each case of BT is enough tool for monitoring.
However, some of them encourage developing of checklist. A nursing supervisor said: "We
depend on field observation; the head nurse closely observes the nurse during BT. Honestly
we don’t have a specific tool or checklist.”

The researcher observation reflected specific deficiency in the nurses’ performance. The gap
between what the researcher herself had observed and what reported by managers and head
nurses calls for our attention. Several factors may explain this gap. Managers and head
nurses don’t rely on a specific monitoring tool for evaluation the staff performance regarding
BT. They depend on occasional field observation with an objective standardized tool as
checklist. In addition, they feel comfortable with not accidents or adverse reactions. But,

absence of any incidents doesn’t guarantee perfect performance.
4.9.3 Obstacles and Barriers against Nurses' Competency in Blood Transfusion Process

Despite most of the participants advocated satisfactory performance among nurses in relation
to BT, some of them addressed several challenges that interfere with excellent performance.
The major obstacle is due to the very poor nurses- patients ratio; 1:15 in most cases. This
ratio and the consequent very work overload make it impossible for nurses to perform
ideally. A head nurse said: "Most times we have two nurses and 30 patients; couple of them

need BT. This means if each nurse works with one patient needs BT and stay with her the
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first 15 minutes and apply all the standard interventions, no one will work with the reimaging
patients."

4.9.4 Recommendation to enhance nurses’ performance related to Blood Transfusion

The respondent suggested several recommendations in order to enhance both knowledge and
performance related to BT. Some suggestions focused on the preparation of an integrated
"Nursing Procedures Manual and Booklet." and distributed in all the hospitals. Other called
for developing policy and orienting all the staff about it. Among the suggested
recommendation was accrediting continuous training to keep nurses updated related to the
BT as well as developing a strategy for monitoring and supervision to enhance the
performance and avoid any errors. A head nurse said: "We prepare for a manual procedure.
We wait for its accreditation. We hope if it is ready".

In a summary, Klls showed some fragmentation among hospitals and inside the hospital
itself. It was clearly that Nasser Medical complex in its way to be the best in terms of BT
safety. In general, a problem in communicating the policy was observed. There are a lot of

efforts done but more is still needed.
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Chapter Five

Conclusions and Recommendations

5.1 Conclusions

The study was carried out to assess the level of knowledge and practices about BT among
nurses working at Gaza Governmental Hospitals. The study was a triangulated, cross
sectional descriptive study, as it contained both quantitative and qualitative parts. For the
quantitative part, a questionnaire and an observational checklist were used to identify
participants knowledge and practices about BT to specify areas of gaps. For the qualitative
part, Klls were conducting for more probing about some certain issues related to blood

transfusion services.

The study concluded more than half of study participants have a moderate to good level of
knowledge and around third of them have fair knowledge about BT. However, less tenth of
nurses have satisfactory level of practices while sixty percent of them performed BT in a fair

manner.

Results of study indicated majority of studied samples had high knowledge level related to
blood pack collection, (which include method used to transport blood from blood bank,
Knowledge of basic ABO terminology, Information to ensure collecting the right blood from
blood bank). Then the results lightened eightieth of nurses had good knowledge regarding
to Pre-transfusion initiation nursing activities as (Patient identification, indications for blood
warming, best time to start the transfusion, steps for patient identification, suitable filter size
of transfusion set), also results stated that two thirds of participant had good knowledge
related to blood transfusion adverse reaction. Meanwhile, the findings stated that sixtieth of
participants had fair knowledge related to nursing responsibility post blood transfusion as
(activities routinely performed by nurses after starting the blood transfusion., the Maximum
duration of using a blood administration set for continuous multiple transfusions, maximum
duration for completing a unit of blood, agents compatible with blood, vital signs recording
after starting a transfusion. Meanwhile, the lowest scores were related to ‘patient preparation
for blood transfusion’ followed by ‘blood transfusion policy’. On the other hand, the results

have shown nurses’ practice was optimum in transfusion reaction, then the ’Intra-procedure
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‘domains received lower score, then followed by ‘Post procedure’ domain; the lowest score

of practice was related the intra procedure.

Inferential Statistics results revealed that there was statically significance difference in
knowledge and receiving training program P value =0.013, as showed nurses have received
training program, have better knowledge regarding BT. The findings also found absence of
any statistically significant differences in the overall level of knowledge nor practice in
relation to gender, age, departments, specialty, qualification, years of experience and number
of BT during the last six months. It reflects standardization in blood transfusion in target
department in the selected hospitals. In addition, there was a statistically significant
difference in the level of practice among nurses working in the different hospitals P value
=0.002. Moreover, nurses working in Al-Shifa hospital performed better than others. This
study finding revealed that there was a statistically significant correlation between total score
of nurses' knowledge and practice. Nurses having more knowledge related to BT exhibited

better performance.

Qualitative results were inconsistent with quantitative findings in general. Klls talked about

their evaluation for blood transfusion services from their point of view.

5.2 Recommendations

In light of the findings came from this study, the researchers propose the following

recommendations:

5.2.1 For Decision Makers:

1. Developing a written Arabic and English policy and practical guidelines which
contains a checklist about blood transfusion technique, interventions for blood
transfusion complications which should be available at each hospital and each

department.

5.2.2 For Hospital Directors and Nursing Managers

1. Establishing a committee for BT in each hospital to oversee all related issues.
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2. Conducting a need assessment to identify areas that needs emphasis during in-service
training which will increase nurses’ knowledge and performance related to blood
transfusion.

3. Providing nursing staff with well-planned, useful, continuous in-service training
programs and perform regular follow-up of the effectiveness of these training sessions.

4. Developing a simplified and comprehensive booklet including guidelines about
nursing management of patients undergoing blood transfusion.

5. Ensuring availability of needed equipment such as gloves, Infusion devices and
sufficient number of qualified nurses in each shift for improving efficient quality of
care needed to patients undergoing transfusion.

6. Auditing and close supervision for blood transfusion process and application of
universal standards are needed to ensure that quality of care is provided by nurses

while managing patients undergoing blood transfusion.
5.2.3 For Academics

1. Emphasizing the theoretical and practical preparation for nursing students regarding
blood transfusion either in the classes, labs or the clinical areas.

2. Preparing adjacent courses focusing on blood transfusion; responsibilities and
complications.

3. Assigning highly qualified clinical instructors, with experience related to blood

transfusion, to teach the students and train them in the clinical areas.
5.2.4 For Researchers

1. Repeat the current study in different settings with large random sample.

2. Conducting further studies to assess any other factors that may affect nurses’
competency regarding blood transfusion such as job satisfaction, job description and
leadership styles.

3. Conducting further studies to evaluate the reflection of in-service training programs
regarding management of patients undergoing blood transfusion on nurses' performance
and consequently on the patients' outcome.

4. Develop a longitudinal study to explore the impact of training programs on the
theoretical and practical competency of nurses related to blood transfusion.

5. Conducting comparison studies between governmental and non-governmental hospitals.
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Annexes

Annex (1) Gaza Governorates distribution map
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Annex (2) Sample size calculation

This means 340 or more measurements/surveys are needed fo have a confidence level of 95%
the real value is within £5% of the measured/surveyed value.

Confidence Level: ()|  95% v
Margin of Error- @) 5%
Population Propnrtion:'@' 50%|Use 50% if not sure
Population Size:'@' 2899 | Leave blank if unlimited population size.
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Annex (3) Helsinki Approval
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Annex (4) RBTKQ (Arabic version)
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Annex (5) English version

Section Al: Socio-demographics and nurses characteristics related to Blood Transfusion

1. Hospital Name:

a. Al-shifaa Medical Complex b. Nassar Complex hospital c. Ar-rantisy hospital
2. Gender:
a. Male b. Female

3. Nursing qualification:

a. Diploma b. Bachelor of nursing c¢. master’s degree d. Ph.D of Nursing

4. Specialization

a. Nursing b. Midwifery

6. Department: ...........cccoeveeee.

7. How long have you been working on ward(s) where blood transfusion is
performed?

Years -------- months--------------

Section A2: nurses issues related to training bout blood Transfusion

8.0ver the past 6 months, what was the approximate number of times you performed
a blood transfusion?

8.Have you ever participated in any in-service training program in relation to blood
transfusion within the period you have worked for the ward, in which blood
transfusion is performed?

-1f yes, how many programs have you participated in during the last year?

When Where

9. What specific area(s) relating to transfusion practice do you feel you would like
further training/education? (You may choose more than one)
a. Sampling b. Blood bag Collection  c. Blood administration

e. Nursing care before, intra and post transfusion

f. Serious hazards g. Others. Mention ...................
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Section B: Issues related to nurses' knowledge About Blood Transfusion

No Statement

9a.4be
AlBuons

9910y
[eJ1naN

dalbesig
aalbesig
ABuons

First: Issues related to Patient preparation prior blood collection

Nurse must Check patency of IV access after blood

1 bag collection

2 The nurse has to use large gauge cannula to keep
patent without complication

3 Administration of prescribed drug should be given
after blood collection from blood bank

4 The nurse refuse to collect and administer Packed
RBC IV due to incomplete blood order.

5 The nurse should inform the patient about the
reasons for transfusion

6 The nurse must explain risks of transfusion for
patient prior blood transfusion

7 The nurse should explain side effects of blood
transfusion for patient prior transfusion

8 written or verbal consent must be obtained from
patient prior initiating blood transfusion.

9 The baseline vital signs be recorded before initiating

the blood transfusion within 30 minutes

Second: Issues related to blood collection

1 The nurse must prepare blood request in which
physician request for intended transfused unit

2 The nurse draws blood sample, identify patient
information correctly, and sends it to laboratory

3 The nurse must recognize the required type of blood

products to administer to the patient, e.g., Whole
blood, red blood cells, plasma and platelet)

4 Nurse must cross match patient information with
blood unit label and written blood request when
blood unit was received to guarantee the right unit
for the right patient

5 Nurse use a validated blood transport box to
transport blood from blood bank to ward

6 The physician should cross match blood unit label
with blood request to ensure compatibility

7 In case of absence doctor, two nurses can cross
match blood unit before it was given.

8 in case of receiving (A+) blood unit for patient from

blood bank, nurse notice the received blood unit was
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No

Statement

9a.4be
Ajbuons
9940y

[ed1naN

dalbesig

aalbesig
ABuons

(A-). In this case, nurse must inform doctor and wait
for his instructions.

Third: Issues related to Pre-transfusion initiation nursing

activities

1 Blood unit must warm in certain cases such as
exchange blood transfusion in infants

2 The blood unit must be warmed at designated device

3 Blood unit must be warmed in emergency blood
transfusion

4 Nurse should warm blood unit in hypothermic
patient

5 When blood unit arrives at 4 p.m., the most
appropriate time for blood transfusion is 4:10 p.m.

6 The nurse start transfusion immediately after blood
bag collection in the ward

7 The most important issue is to verify patient identity
prior starting transfusion

8 The nurse patient identifies correctly prior initiating
blood transfusion by asking the patient to tell his or
her name if possible

9 Steps are taken to identify patient’s identity, the
nurse matches patient's identification information
with blood unit label, the identification band and the
request form at bedside checkup.

10 The suitable filter size of transfusion set is (170-200

micron).

Fourth: Issues related nursing activities during blood transfusion

1 The nurse routinely must set up flow rate of blood
(regulating the infusion rate)

2 The nurse must document information related blood
unit initiation and patient's vital signs on patents
record

3 The nurse primes transfusion set with normal saline
solution

4 The flow rate of blood unit was regulated by manual
or electronic infusion pump

5 The initial rate of blood unit infusion for adult do
not exceed 120 ml/ hour

6 Maximum duration for completing blood transfusion
is not exceed 4 hours

7 The rate of transfusion for adult patient should not
exceed 50 ml/hour throughout transfusion process

8 In case of continuous transfusion, the maximum

duration for blood transfusion set usage is 4 hours
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9 Blood transfusions should be administered slowly
for cardiac and severe anemic patients
10 Normal saline 9% solution could safely mix with
blood unit during transfusion
11 Ringer lactate solution could safely mix with blood
transfusion unit
12 Morphine 0.1mg / mL may be given with blood
transfusion unit
13 The blood unit transfusion started at 2:00 PM and
completed at 5:00 PM. The recorded of the patient's
vital signs should start in the first hour at 2:05 and
2:15
14 The blood unit transfusion started at 2:00 PM and
completed at 5:00 PM. The recorded of the patient's
vital signs should start in the second hour 3:15
15 The blood transfusion started at 2:00 PM and
complected at 5:00 PM. The recorded of the
patient's vital signs should start in the first hour at
4:15
16 the nurse should observe the patient for any possible
blood transfusion reaction in the first 10-15 minutes
17 In case of 4-month-old infant, the rate the first 15
minutes should not exceed 100 ml/kg/hour
Fifth: Issues related Nursing activities during adverse reaction
1 Administration compatible blood unit could
minimize the risk of developing reaction
2 Initiation blood unit transfusion after 20 minutes
after receiving from blood bank to minimize the risk
of developing reaction
3 Administering blood unit to patient within 4 hours
after collection could reduce risk of acute
transfusion reaction
4 Not combining drugs or solutions that are
incompatible with blood minimize the risk of
developing reaction
5 Tachycardia indicates patient is developing
hemolytic transfusion reaction
6 Chest pain indicates patient is developing blood
transfusion reaction
7 Hypotension indicates patient is developing blood
transfusion reaction
8 Nausea and vomiting indicate patient is developing

blood transfusion reaction
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9 The Immediate measures to be taken in the event of
symptoms allergic reaction is to stop blood
immediately and take vital signs

10 Keep vein open with 0.9% normal saline in case of
blood transfusion reaction

11 In serious hemolytic reaction occurs during a blood
transfusion, the nurse must write an Incident Report.

12 The nurse must inform the physician in case of
blood transfusion reaction and prepare emergency
medication and give as doctor  instructions

13 Due to an emergency situation, a unit of blood
collected at 8.00 PM was kept in the nurses™ station
until 9:30 pm nurse start transfusion immediately
and finish within 2 % hours

14 Urticarial rash is the expected usual complaint of a
patient with mild allergy of a blood transfusion

15 In severe allergy reaction of a patient receiving
blood, the first nursing response stop the blood
transfusion and inform the doctor.

16 The most common cause of the most fatal
transfusion reactions is an error in patient
identification.

17 If the nurse knows the patient clearly, administer
blood without check patient’s details at the bedside.

Sixth: Issues related to policy and guidelines

1 There is a written policy for blood transfusion in the
hospital

2 I have read and familiarized with the policy of the
hospital regarding blood transfusion

3 Administrative follow-up is available to monitor the
implementation of the hospital policy on blood
transfusion

4 There is written policy in the ward regarding blood
transfusion

5 I have read and familiarized with the policy of the
ward regarding blood transfusion

6 Administrative follow-up is available to monitor the

implementation of the ward policy on blood
transfusion

116




Annex (6) Observational checklist

Section Al: Socio-demographics and nurses characteristics related to Blood Transfusion

1. Hospital Name:

a. Al-shifaa hospital b. Nassar Complex hospital c. Ar-rantisyhospital
2. Gender:
a. Male b. Female

3. Nursing qualification:

a. Diploma b. Bachelor of nursing c. master’s degree d. Ph.D. of Nursing

4. Specialization

a. Nursing b. Midwifery

6. Department: ..o,

6. How long have you been working on ward(s) where blood transfusion is
performed?

Years -------- months--------------

Section A2: nurses issues related to training bout blood Transfusion

7.0ver the past 6 months, what was the approximate number of times you performed
a blood transfusion?

8.Have you ever participated in any in-service training program in relation to blood
transfusion within the period you have worked for the ward, in which blood
transfusion is performed?

-1f yes, how many programs have you participated in during the last year?

How many? Where

9. What specific area(s) relating to transfusion practice do you feel you would like

further training/education? (You may choose more than one)

a. Sampling b. Blood bag Collection  c. Blood administration
d. Adverse reactions e. Nursing care before, intra and post transfusion
g. Others
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First: Issues related Pre-Transfusion preparation

1 Identify the patient

2 Check for Physicians order for type of blood unit

3 Check for patient ID

4 Check the result of level of Hemoglobin

5 Assess for any history of allergy during previous blood
transfusions

6 Obtain consent for blood transfusion/blood products

7 Check for patients’ blood group

8 Assess the reason for blood transfusion

9 Assess patient's understanding of procedure and reason for
blood procedure transfusion

10 Assess patients' understanding signs and symptoms to report
(i.e., rash, itchiness, chills)

11 Perform hand hygiene,

12 Put on clean gloves

13 Check IV line’s availability

14 Verify patent 1V line with flushing normal saline 0.9%

15 Get and record the patient's baseline vital signs, If the patient’s
temperature is higher than 37.8°C. notify the health care
provider before starting the transfusion.

16 Ensure Normal Saline as mainline 1V

17 Transport blood pack to the ward in a special box

18 Obtain blood product for transfusion from blood bank just prior
to transfusion

19 Performing remote checks at nurses’ station

20 Blood administered within more than 10 to 30 minutes
following removal from blood bank fridge

21 Confirm the following with another nurse prior to starting
blood infusion bedside checkup (checking blood product label
with patient information): patients name

22 Patients ID number

23 Blood group and type

24 Expiration date

25 Blood inspected for clots

26 Obtain baseline vital signs 30 minutes prior starting
transfusion:

Measure Temperature

27 Count Heart rate

28 Measure respiratory rate

29 Measure Blood pressure

30 Have emergency equipment at your bedside (oxygen, suction,
etc.)

31 Documentation pre transfusion activities

Second: issues related intra-transfusion activities

1 Start transfusion very slowly (no more than 25-50 mL in first
15minutes)

2 Stay with the patient for the first 15 minutes
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3 Recheck vital signs
4 Assess for any signs of reaction (fever, hypotension, tacky
cardia)
5 Infuse rest of transfusion as per MD orders, over no more than
4 hours (risk of bacterial contamination)
6 Documentation
Third: issues related adverse reaction activities
1 1. Reaction of nurses when transfusion reaction
occurred: Stop infusion immediately
2. piggyback N/S into the line (closest port to patient)
or change IV tubing to N/S only
3. Call physician immediately
4. Remain with patient, check vital signs g 5 min,
observe for signs and symptoms
5. Prepare to administer meds (antihistamines,
Vasopressors
6. Prepare to administer oxygen if needed as Dr
ordered
Fourth: issues related post- transfusion activities
1 Monitor V/s after finishing Transfusion
2 Dispose of blood container and tubing according to agency
policy.
3 Document post transfusion and during reaction if occur. Time,

date, type of product & Blood group.
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Annex (7): The guiding questions of interview
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Annex (8): Permission of Original Tool Developer Permission of Original Tool
Developer
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Dr. Belal Mahmoud Hijji, RN. PhD
Member of the International Scientific Advizory Panel of the Royal College of Nursing/ UK
Assistant Professar
Depariment of Mursing
College of Applied Medical Sciences
Prince Sattam Bin Abdulaziz University
Wadi Addawaser
Kingdom of Saudi Arabia
Mobile: 00966550351102
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Annex (9) List of List of arbitrators

No. Name Workplace

1 Dr. Yehia Abed Al-Quds University
2 Dr. Khitam Abu Hamad Al-Quds University
3 Dr. Yusuf Aljeesh Islamic University

4 Dr. Ashraf Aljidi Islamic University

5 Dr. Abdelkarim Radwan Islamic University

6 Dr. Nasser Abu Alnoor Islamic University

7 Dr. Ahmad Nijjim Al-Azhar University
8 Dr. Khaled Khadora Al_lIsraa University
9 Dr Ezzat Askar Al-Azhar University
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Annex (10) Differences in practice based on Hospital name

Multiple Comparisons

Tukey HSD
95% Confidence
Mean
. . ) Std. ) Interval
(1) 1.Hospital (J) 1.Hospital Difference Sig.
(1-3) Error Lower Upper
Bound Bound
Shifa . . Rantisy | .06996" |.02525| .018 .0099 .1300
dimension3 n
Nasser | .07083" |.02432| .012 .0130 1287
. . Rantisy | . . Shifa -.06996-" |.02525| .018 | -.1300- -.0099-
dimension2 dimension3
Nasser .00088 |.03037(1.000| -.0714- .0732
Nasser | . . Shifa -.07083-" |.02432| .012 | -.1287- -.0130-
dimension3 )
Rantisy | -.00088- |.03037|1.000| -.0732- .0714

*. The mean difference is significant at the 0.05 level.
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