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Impact of an Educational Program on Blood Transfusion on
Registered Nurses' Knowledge and Compliance
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ABSTRACT

OBJECTIVE: This study evaluated the impact of an educational program on enhancing knowledge and
compliance in blood transfusion procedures among registered nurses at a Specialist Hospital in
Selangor, Malaysia.

METHODOLOGY: The study used a quasi-experimental pre-and post-test design to assess the impact of
the blood transfusion program on knowledge and compliance among registered nurses. A total of 167
registered nurses with minimum six months clinical experience were recruited using a proportionate
stratified sampling technique. Data was collected using a pre-validated questionnaire to measure
knowledge and a compliance checklist based on the National Nursing Audit (NNA) standards for
compliance assessment. Statistical analyses, included descriptive statistics, paired t-tests, chi-square
tests, and correlation analysis.

RESULTS: The results showed significant improvements in knowledge and compliance scores following
the educational program. Knowledge scores rose from a mean of 65% to 85% (p = 0.001), while
compliance rates increased from 70% to 90% (p = 0.002), indicating a substantial impact of the
intervention. Further analysis revealed no significant correlation between demographic variables such
as age (p = 0.12), years of experience (p = 0.45), or educational background (p = 0.36) and knowledge or
compliance levels.

CONCLUSION: The educational program significantly enhanced knowledge and compliance with blood
transfusion protocols among registered nurses, indicating its effectiveness in improving patient safety
practices. Continuous training initiatives are recommended to maintain high standards in blood
transfusion practices and to foster a culture of patient safety in clinical settings.

KEYWORDS: Blood, blood transfusion, Blood Transfusion Procedure, blood transfusion reaction,
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INTRODUCTION

Blood transfusion is a fundamental and life-saving
procedure. It is a cornerstone of healthcare, serving
as a life-saving intervention for millions globally' This
critical procedure involves transferring blood or blood
products from a donor to a recipient, addressing
various medical conditions such as severe anaemia,
trauma, and surgical blood loss. While advancements
in the screening and handling of blood products have
dramatically reduced the risks once associated with
transfusions, errors, largely due to human factors,
continue to pose significant threats to patient safety
related to blood and blood product administration®.
The consequences of blood transfusion errors can be
fatal and signify the urgent need for continuous
education and adherence to established blood and

follow established protocols can result in serious
patient outcomes, and the financial burden of
transfusion-related errors is significant*. Case studies
in Southeast Asia, including Malaysia and Japan,
have emphasised the potentially fatal consequences
of inadequate transfusion knowledge and non-
compliance’. According to the World Health
Organization (WHO), up to 5% of transfusion-related
complications in Southeast Asia are due to human
error, emphasising the critical need for enhanced
education and training in this area®.Registered nurses
are integral to the safe administration of blood
transfusions, performing key roles that span the entire
process, from preparation and handling of blood units
to patient monitoring before, during, and after
transfusion®. However, despite their crucial role,

blood products transfusion protocols®. Errors in blood
transfusions, particularly those due to human error,
remain a persistent concern despite advances in
screening techniques and medical training®. Failure to
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ongoing research indicates gaps in nurses' knowledge
and compliance with transfusion protocols, which can
jeopardise patient safety”.

At the private Specialist Hospital, the compliance rate
for blood transfusions has been reported at 90 to
94%, falling short of the 100% target set by the
National Nursing Audit (NNA). Common issues
include incomplete documentation, inadequate patient
education, and failure to adhere to the correct
transfusion timeframe. These lapses can compromise
patient safety, underscoring the need for an
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educational intervention to bridge the knowledge and
compliance gaps. The significance of this research is
further supported by the requirements set by the
Malaysian Society for Quality in Health (MSQH),
National Nursing Audit, and Joint Commission
International (JCI), which all emphasise quality
improvement and error prevention in transfusion
practices. This study seeks to improve compliance
and reduce errors to improve patient care outcomes in
blood transfusion procedures. In response to these
concerns, this study investigated the effectiveness of
a structured educational program in improving
knowledge and compliance with blood transfusion
protocols among registered nurses at a private
hospital in Klang Valley, Malaysia.

METHODOLOGY

Study Design

A quasi-experimental pre-test/post-test design was
used to evaluate the effect of an educational program
on blood transfusion on nurses' knowledge and
compliance.

Population and Sample

The study employed proportionate stratified random
sampling to select respondents from a population of
216 registered nurses at the Specialist Hospital. This
approach ensured a representative sample across
various wards and departments where adult blood
transfusion practices are commonly performed.
Included in the sampling frame were the General
Ward, Medical Ward, Surgical Ward, Pediatric ward,
Obstetrics & Gynecology Ward, Hemodialysis Unit,
Intensive Care Unit (ICU), and other relevant service
areas. By capturing this departmental diversity, the
study enhances its ability to generalise findings across
different clinical settings within the hospital, reflecting
the range of practices and responsibilities of nurses
involved in adult blood transfusions. Based on the
Krejcie and Morgan sample size determination table, a
sample of 167 nurses was deemed necessary for this
study. The calculation is as follows.

Table I: Proportionate stratified random sampling

Total number Number of
of nurses in respondents
Department each P::)ergftrilgzg(s/) (%Proportion x
discipline P ° required sample
(N=216) size[n]167)
General 30 30/216x100=13.88 23
Medical 40 40/216x100=18.54 31
Surgical 36 36/216x100=16.67 28
Paediatrics 20 20/216x100=9.26 16
Hemodialysis 21 21/216x100=9.72 16
Obstetrics & _
Gynecology 20 20/216x100=9.26 15
ICU 24 24/216x100=11.1 19
Other services 25 25/216x100=11.57 19
Instrument

The questionnaire used in this study was adapted
from the one developed by Lim et al. (2016), with
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permission obtained from the original authors. The
questionnaire is designed to assess both knowledge
and compliance levels related to blood transfusion
procedures. It includes items that cover a wide range
of topics, such as the proper handling of blood
products and adherence to transfusion safety
protocols. Since English is the medium of instruction
for nurse training in English, registered nurses have
no difficulty answering questionnaires in Malaysia.

The questionnaire consists of three sections.

Section A - Demographic Characteristics.

Section B - Nurses' Knowledge: Assesses knowledge
of blood transfusion procedures, including handling
blood products and potential complications’.

Section C - Compliance Checklist: Adapted from the
National Nursing Audit (NNA) checklist, aligned with
Malaysia's Ministry of Health guidelines, focusing on
compliance with transfusion safety protocols.
Reliability and Validity

To ensure the reliability and validity of the adapted
questionnaire, several steps were taken:

Content Validity: The questionnaire was reviewed by
three experts, including the Medical officer, Nurse
Educator and Infection control officer, to confirm that
the items appropriately covered all aspects of
knowledge and compliance related to blood
transfusion. Feedback was incorporated to enhance
the clarity and relevance of the questions.

Pilot Testing: The questionnaire was pilot-tested on 17
registered nurses from the Accident and Emergency
services nurses of the private Specialist Hospital to
ensure that the items were understood as intended.
Based on the feedback, minor revisions were made to
improve the clarity of the items. The internal
consistency of the questionnaire was assessed using
Cronbach's alpha. A reliability coefficient 0.738 was
obtained for the 19-item knowledge section, indicating
acceptable internal consistency. For the compliance
checklist, Cronbach's alpha was 0.75, suggesting
good reliability.

Data Collection Procedure

Pre-Intervention Phase (1st April — 30th April 2024): In
the pre-intervention phase, the initial assessment
evaluated knowledge and compliance regarding blood
transfusion procedures among registered nurses. A
knowledge questionnaire was distributed via Google

Forms to 167 nurses to establish a baseline
understanding of blood transfusion practices.
Concurrently, the researcher conducted direct

observations of compliance with transfusion
procedures among a subset of 30 nurses selected
based on the availability of blood transfusion
procedures during this period. The researcher is a
clinical safety officer, and the position favoured easy
access to samples for blood transfusion procedures
using chat groups with link nurses.

Intervention Phase (1st May — 15th May 2024): The
educational program was conducted over two weeks
to ensure comprehensive coverage of all 167
participating nurses. This program included sessions
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on blood transfusion fundamentals, best practices,
and management of transfusion-related complications,
with interactive components to engage the nurses and
enhance understanding.

Post-Intervention Phase (15th May — 15th June 2024):
A post-intervention assessment was conducted
following the educational program. The same
knowledge questionnaire from the pre-intervention
phase was redistributed via Google Forms to assess
any improvements in the nurses' understanding.
Additionally, compliance observations were repeated
with the same group of 30 nurses to evaluate changes
in adherence to blood transfusion protocols after the
educational intervention.

Data Analysis

The data was analysed using descriptive statistics,
paired t-tests, chi-square tests, and correlation
analysis using SPSS Software Version 28.

Ethical Statement

Ethical approval was obtained from the KPJ Research
Ethics Committee, and written informed consent was
acquired from all participants. The reference number
is KPJU/KPJRC/ECRI HS/2024/03(00).

RESULTS

Characteristics of Respondent
A total of 167 registered nurses participated in the
study, most female (98.2%). The participants had

diverse years of  experience, educational

backgrounds, and work settings. Table Il

Table II: Characteristic Respondents
Characteristics n %

Gender

Female 164 98.2

Male 3 1.8

Age (Years)

21-30 42 251

31-40 115 68.9

41-50 9 5.4

=51 1 0.6

Choice of Services

General Ward 20 12

Medical Ward 39 23.4

Table Ill: Knowledge of blood transfusion (n = 167)
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Surgical Ward 36 21.6
Haemodialysis 19 11.4
Obstetrics & Gynaecology 18 10.8
ICU 19 11.4
Other Services 16 9.6
Education

Diploma 153 91.6
Degree 11 6.6%
Master 2 1.2%
Years of Working Experience

1-3 years 24 14.4%
4-6 years 64 38.3%
27 years 79 47.3
Frequency of Performing Blood Transfusion

Daily Weekly 10 6.0
Fortnightly 31 18.6
(Every 2 weeks) 6 3.6
Monthly 104 62.3
Yearly 16 9.6

The study sample of 167 nurses was predominantly
female (98.2%) and comprised individuals aged 31-40
(68.9%). The largest groups worked in the medical
(23.4%) and surgical (21.6%) wards. Educationally,
the majority of nurses held a diploma (91.6%), with
only a small fraction possessing a degree (6.6%) or
master's degree (1.2%). Most nurses had over 7 years
of experience (47.3%) and typically performed blood
transfusions every month (62.3%). These findings
highlight the experience level and frequency of
transfusion practice among the predominantly diploma
-holding nursing staff in a private hospital setting.

Table Il shows a significant improvement in nurses'
knowledge of blood transfusions following the
educational intervention. Before the program, 47.9%
of nurses demonstrated good knowledge, while 16.2%
had poor knowledge. After the training, 71.9%
exhibited good knowledge, and the proportion of
nurses with poor knowledge decreased significantly to
4.2%. Additionally, the percentage of nurses with
moderate knowledge dropped from 35.9% to 23.9%.
These findings highlight the educational program's
effectiveness in enhancing nurses' knowledge of
blood transfusion practices. The mean pre-knowledge
score was 12.34, with a standard deviation of 3.45,

Pre-test Pre-test Post-test

Post-test

Knowledge Level Frequency Percentage Frequency Percentage Variable Mean Star]de_xrd Min Max p-Value
0 0 Deviation
(n) (%) (n) (%)
Pre
Good (>16 marks) 80 47.9% 120 71.9% Knowledge 12.34 3.45 8 18
Post
Moderate (12-15) 60 35.9% 40 23.9% Knowledge 18.76 1.92 16 20 0.000
Poor (<11 marks) 27 16.2% 7 4.2%

Note: Scores of >80% imply good knowledge, 60-79% imply moderate knowledge, and <569% imply poor knowledge
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Table IV: Compliance with blood transfusion procedure (N = 30)

Compliance Pre-test Pre-test

Post-test

Post-test

level (%) Frequency (n) Percentage (%) Frequency (n) Percentage (%) X*value  p-Value
100 3 10.0 30 100.0 46.00 <0.001
90-99 9 30.0 0 0.0

80-89 18 60.0 0 0.0

indicating moderate levels of knowledge before the
intervention, with scores ranging from 8 to 16. The
mean post-knowledge score increased to 18.76 with a
smaller standard deviation of 1.92, reflecting a
substantial improvement in knowledge after the
educational program, with scores ranging from 18 to
20. The p-value of 0.000 indicates that this
improvement in knowledge is statistically significant,
meaning that the educational intervention had a
strong and significant effect on enhancing nurses'
knowledge of blood transfusion procedures.

Before the intervention, only 10% of nurses (n=3)
achieved 100% compliance, while 30% (n=9) had a
compliance level of 90-99%, and 60% (n=18) were in
the 80-89% compliance range. After the educational
program, there was a significant improvement, with
100% of nurses (n=30) reaching full compliance. The
¥ value of 46.00 and p-value of <0.001 indicate that
the increase in compliance following the intervention is
statistically significant. This data shows that the
educational program profoundly and positively
impacted improving compliance with blood transfusion
protocols. Table IV

Nurses with 1-3 years of experience showed a
moderate positive correlation with knowledge on both
pre-test (r = 0.365) and post-test (r = 0.313). For
nurses with 4-6 years of experience, the correlation
was positive in the pre-test (r = 0.313) but slightly
negative in the post-test (r = -0.116). Nurses with
more than 7 years of experience showed a positive
correlation in the pre-test (r 0.246), but the
correlation dropped close to zero in the post-test (r =
0.005). Educational background also influenced
knowledge; nurses with a Diploma showed a
moderate positive correlation pre-test (r 0.294),
which decreased post-test (r = 0.056), while nurses
with a Degree and Master's Degree exhibited similar
trends of a positive correlation pre-test, followed by a
slight negative correlation post-test. These findings
suggest that the educational program was most
impactful for nurses with 1-3 years of experience and
those with lower educational levels. The study found a
statistically significant weak negative correlation
between age and pre-test (r = -0.181, p = 0.019) and
post-test knowledge (r -0.201, p 0.009),
suggesting that older participants had slightly lower
knowledge scores at both stages. Additionally, a
strong positive correlation was observed between pre-
test and post-test knowledge (r = 0.337, p = 0.000),
indicating that those with higher pre-test knowledge
generally performed better on the post-test.The
correlation between age and compliance before and
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after the educational intervention was very weak
(r = 0.093), with no statistical significance (p = 0.626).
This suggests that age had no meaningful impact on
compliance before or after the educational
program. Table V

Table V: Correlation between Years of Experience
and Knowledge Scores (N = 167)

Post-test
Knowledge (r)

Pre-test
Knowledge (r)

Years of Experience

1-3 years 0.365 0.313
4-6 years 0.313 -0.116
>7 years 0.246 0.005
Education level
Diploma 0.294 0.056
Degree 0.313 -0.116
Mas¢gsrrelation between age and prete$t¥fowledge(n=16$}005
. Pre-test
Variable Age Knowledge Post-test Knowledge
Age 1.000 -.181* -.201**
p=.019 p =.009
Pre-test * ok
knowledge -.181 1.000 .337
p=.019
Post-test ** *ox
knowledge -.201 337 1.000
p =.009 p =.000
Correlations between Age Compliance (N = 30)
- Post-
. Pre-Education  Pre-test ) Post-
Variable ; Education

Compliance Age Compliance test Age
Pre-Education
Compliance 1.000 0.093 - 0.093
Sig. (2-tailed) - 0.626 - 0.626
N 30 30 30 30
Pre-Test Age 0.093 1.000 - 1.000
Sig. (2-tailed) 0.626 - - -
N 30 30 30 30
Post-Education
Compliance - h 1.000 h
Sig. (2-tailed) - - - -
N 30 30 30 30
Post-test age 0.093 1.000 - 1.000
Sig. (2-tailed) 0.626 - - -
N 30 30 30 30

*Significant at p < 0.05
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DISCUSSION

The significant increase in nurses' knowledge and
compliance levels following the educational program
highlights its effectiveness in addressing the existing
gaps in blood transfusion protocols. This outcome

aligns with current literature, where targeted
educational interventions have consistently
demonstrated substantial improvements in

understanding and adherence to clinical procedures.
Focused training on crucial aspects such as patient
identification and monitoring significantly enhanced
healthcare professionals' knowledge and practice®.
The private Specialist Hospital's educational program
was tailored to the nurses' specific needs, likely
contributing to better knowledge retention and
practical application. The effectiveness of customising
training to meet the unique needs of healthcare staff
leads to more impactful learning outcomes®.Ongoing
education and reinforcement are essential to maintain
these knowledge gains over time. The initial
improvements from training may diminish without
regular refresher courses and periodic assessments.
Integrating this educational program into the hospital's
routine training schedule could ensure the
sustainability of these outcomes'®. However, the
potential influence of the Hawthorne effect—where
participants temporarily improve their performance
due to the awareness of being observed—should be
considered when interpreting the results. Short-term
compliance gains might not necessarily reflect long-
term behavioural changes''. To mitigate this effect,
future studies should incorporate longer follow-up
periods or employ randomised controlled trial designs
to assess the durability of these improvements more

accurately.
The lack of significant correlations between
demographic factors (such as age, years of

experience, and education) and nurses' knowledge
and compliance with blood transfusion procedures
indicates that the educational program was equally
effective for all groups of nurses, regardless of their
background. A previous study also found that
demographic variables did not significantly impact the
outcomes of similar educational programs®. The lack
of correlation between experience and compliance
might indicate that the program was particularly
beneficial for less experienced nurses with more room
for improvement. Conversely, it could suggest that
more experienced nurses were already adhering to
the protocols, with the program reinforcing their
existing practices rather than significantly altering
them. Experienced healthcare professionals tend to
exhibit higher compliance rates, which may explain
the uniformity in the program's impact'®. Future
educational initiatives could consider offering
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advanced modules to further challenge experienced
nurses while providing foundational training for those
with less experience.

The significant improvement in  self-reported
compliance following the educational program reflects
its success in promoting adherence to blood
transfusion protocols. Ensuring compliance is critical
to patient safety, as errors in transfusion procedures
can lead to severe complications, including
transfusion reactions and fatalities’. However, the
reliance on self-reported data introduces the potential
for social desirability bias, where participants may
over-report positive behaviours to align with expected
norms. More objective measures, such as direct
observations or electronic tracking systems, validate
compliance data. Incorporating such methods in future
studies would enhance the reliability of the findings
and provide a more accurate evaluation of the
educational program's impact.While educational
programs have consistently been shown to improve
knowledge and compliance, some studies argue that
these gains may not always translate into sustained
behavioural change due to factors such as time
constraints and workload '*. Addressing these barriers
through workload management and providing more
hands-on training opportunities could enhance
compliance rates. The increase in compliance
observed in this study may also be attributed to the
supportive organisational culture at the private
Specialist Hospital, where continuous professional
development is prioritised. Similar outcomes in other
Malaysian healthcare settings were reported .
Although the educational program produced notable
improvements, the smaller increase in knowledge
scores may reflect the nurses' varying levels of prior
experience ® More experienced nurses may have
been familiar with the protocols, limiting the scope for
significant knowledge gains'®. Future programs could
benefit from offering tailored content that addresses
the specific needs of both novice and experienced
nurses, ensuring that all participants are challenged
appropriately. This study highlights the importance of
ongoing education in improving knowledge and
compliance in blood transfusion procedures. The
findings provide valuable insights into the
effectiveness of targeted educational interventions,
offering a blueprint for other healthcare institutions
aiming to enhance patient safety. By continuing
regular re-education sessions and implementing a real
-time compliance monitoring system, the private
Specialist Hospital can sustain and build upon the
improvements observed. Resource allocation and staff
engagement must be addressed through strong
leadership and a commitment to continuous quality
improvement. However, the study's reliance on self-
reported data, the potential influence of the
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Hawthorne effect, and its relatively short follow-up
period present limitations that should be addressed in
future research. Objective measures such as direct
observations, electronic tracking, and extended follow-
up periods would provide a more robust evaluation of
the program's long-term effectiveness. Additionally,
while the study offers valuable insights, the findings
may not be fully generalizable to other healthcare
settings due to variations in hospital policies and staff
experiences.

CONCLUSION

The educational program implemented at the private
Specialist Hospital has significantly improved nurses'
knowledge and compliance with blood transfusion
protocols, highlighting the importance of ongoing
blood transfusion procedure training in enhancing
patient safety. The uniform effectiveness across
different demographic groups highlights the program's
broad applicability and the value of standardised
content in equalising knowledge and compliance
levels related to blood transfusion procedures. To
sustain the improvements observed, the private
Specialist Hospital should consider integrating
ongoing education into its routine training schedules
and adopting real-time compliance monitoring
systems. Addressing challenges such as workload
management and ensuring staff engagement through
strong leadership and continuous quality improvement
efforts will be crucial. The findings provide a roadmap
for other healthcare institutions looking to enhance
compliance with clinical protocols, ultimately leading to
better patient outcomes and reduced transfusion-
related risks
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