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ABSTRACT

Introduction: The appropriate management and allocation of blood in hospitals are critical factors for the func-
tioning of the health system and saving human lives. This study investigates the perceptions of health profession-
als on the appropriate management and allocation of blood in Greek hospitals.

Methods: A prospective cross-sectional study was conducted on a sample of 439 health professionals (excluding 
blood donation staff) who worked in six public hospitals in Greece, from November 2023 to February 2024. 
The study was based on a quantitative approach through a questionnaire in Google Forms. The questionnaire 
includes closed and open questions and consists socio-demographic data and questions on “errors or omissions” 
and “causes of failure or errors” in the transfusion process.

Results: The most typical errors in blood donation were the delayed transfusion, communication errors, the lack 
of relevant information for the patient, no electronic record of the clinical decision to order blood and transfu-
sion with inappropriate flow. The most common causes of errors were distraction due to simultaneous different 
tasks, excessive workload, tired or overworked staff and work stress. According to the perceptions of healthcare 
professionals, training is an important factor for proper blood management. Differences were identified in the 
perceptions of healthcare professionals regarding the frequency of errors and the causes of errors during the 
blood management and disposal process. 

Discussion: The study showed that the blood management in hospitals is a complex process influenced by many 
factors. The differentiation in the perceptions of health professionals depending on their socio-demographic 
characteristics such as gender, specialty and experience, indicates the need for targeted and tailored interven-
tions that will enhance the safety and effectiveness of these procedures.
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Introduction
Blood is an essential element for medical activities. Blood allo-

cation has always been closely related to medical therapy, and it is 
recognized as a core appropriate measure for the quality of medical 
service. Those who do not have sufficient blood supplies are forced 
to postpone surgical operations or to treat only selective categories 
of patients or to resort to practices of not examining the blood that 
is being used. This entails increased harm or even death in patients. 
A subgroup of health professionals plays a key role in both of these 
steps: blood donation and blood transfusion practices. The profes-
sional behaviors of these health professionals will have a direct im-
pact on the quality and safety of blood donation and blood transfu-
sion. In recent years, the allocation of blood in clinical practice has 
attracted the attention of medical professionals and society, becoming 
an independent part of medical services. Blood should be adminis-
tered to patients with definite indications, while, on the other hand, 
the blind use of blood is discouraged. Proper blood management is a 
critical factor for safe patient care, as ensuring adequacy, availability 
and timely control of blood components plays an important role in the 
blood supply chain [1].

The outcome of the transfusion is influenced by the importance 
of implementing good practices.  The criticality lies in ensuring and 
maintaining the quality of blood. Any negligence in the process of dis-
posal and management of blood from blood departments to hospital 
clinics can have serious consequences on the outcome of the trans-
fusion. Health organizations prioritize the safety of blood products 
prior to transfusion, and do not focus on the procedures associated 
with blood transfusion as a medical or nursing procedure [2]. This 
is because human error has been shown to be responsible for more 
than half of the losses associated with the transfusion process [3,4]. 
It is noteworthy that in recent years one of the most frequent causes 
of mortality associated with transfusions is the transfusion of ABO‐
incompatible blood, which is directly related to the safety of the pa-
tient’s health [5-7]. It has been observed that about 50% of transfu-
sion errors involve multiple errors in the procedure, while about 23% 
of errors come from failure during the final check stage rather than 
the patient’s bedside check, which is performed before the transfu-
sion [8].The safety of transfusion procedures depends on a series of 
steps that include the decision to administer the appropriate blood, 
sample collection, labelling, transportation and handling, as well as 
pre-transfusion testing and the final administration of the blood to 
the patient. Any error in any of these steps can lead to the donation 
of the wrong blood, with serious consequences for the recipient. Re-
garding the stages of transfusion, at each step there are possible risks, 
such as errors in patient identification, blood standardization, match-
ing and other human errors. According to the international literature, 
errors can occur during the identification of the patient, during the 
collection and laboratory analysis of the samples, in the management 
of blood products (from their collection to their final use), as well as 

during the transfusion [6,7]. Blood transfusion is a complex process 
that involves, in addition to blood donors and recipients, profession-
als of various specialties such as doctors, nurses and laboratory staff 
[9]. Due to the complexity of the process, the risk of errors is high. 
An important factor that has been identified to significantly affect the 
occurrence of errors during the transfusion process is the poor level 
of communication between the involved health professionals of dif-
ferent specialties. Moreover, it has been found that communication 
problems between clinics/departments and the blood donation de-
partment are the main causes of delayed transfusions [10]. Another 
key factor causing errors is inadequate training of healthcare profes-
sionals. Studies report that the lack of knowledge in the use of blood 
management software, in the labeling of samples, in the understand-
ing of the differences between blood components and in the verifica-
tion procedures [10] are problems that lead to avoidable errors [11]. 

Providing appropriate knowledge is vital to reducing errors. 
Other studies have identified that factors contributing to WBIT er-
rors are protocol violations, human omissions/errors by healthcare 
professionals, distraction, fatigue, workplace stress, hospital safety 
culture, levels of teamwork and feedback and infrastructure [12-14]. 
To address errors that occur during the transfusion phase, countries 
have developed guidelines to improve blood management. Strategies 
usually include early and adequate preoperative risk assessment, in-
traoperative techniques to minimize blood loss, and targeted trans-
fusion-guided therapy [15,16]. In Greece there are few publications 
about the procedures of proper management and disposal of blood 
from blood donation departments to hospital clinics. Therefore, it is 
very important to record the transfusion procedures applied in hos-
pitals, the problems they face and to formulate proposals aimed at 
planning appropriate interventions.

Material and Methods
Sample size

The study sample comprised a total of 439 health professionals 
who worked in public hospitals in Greece.

Study Area

The study sample consisted of doctors and nurses working in pa-
thology, surgery, ICU and anesthesiology.

Study Population

The study population was health professionals working (exclud-
ing blood donation staff) in 6 major hospitals in Greece.

Study design

A prospective study design was employed.

Study Duration

The study was conducted from November 2023 to February 2024.  
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Inclusion Criteria

The method applied to select the sample was purposive sampling 
and specifically the snowball technique using a gatekeeper. The re-
searcher, in consultation with the respective director of the Depart-
ment, collected the emails of the executives who will be invited to 
participate in the research. Then, via Googleforms, the researcher 
would send email to the target group, which included   informative 
note regarding the research and provided the unique link to complete 
the questionnaire online.

Ethical issues

The study was conducted with approval from the Ethics and De-
ontology Committee of six major hospitals across the country. Ηealth 
professionals anonymity was preserved throughout the study.

Methods  
The research is cross-sectional and would include a quantitative 

approach. The quantitative approach was done by collecting quanti-
tative data, choosing the questionnaire as a tool.  The questionnaire 
would be in electronic form and was created through the free web 
application Google forms.A pilot study was conducted on 20 people to 
find out if there were any problems or difficulties.  After analyzing and 
evaluating the data, we proceeded to distribute the questionnaire. 
The questionnaire includes closed and/or open type questions and 
will consist of 2 parts: 

•	 Part A: Sociodemographic data of the sample 

•	 Part B: Questions regarding “errors or omissions” and “caus-
es of failure or errors” during the transfusion process.

Cronbach’s alpha was used to measure the internal consistency 
reliability of the survey questionnaire [17]. Cronbach’s alpha is a mea-
sure of whether respondents answer the questions in a similar way 
(consistency). The value of the Cronbach’s alpha coefficient should be 
at least ≥0.70. The Cronbach’s alpha coefficient was 0.949, indicating 
very high internal consistency reliability of the questionnaire.

Statistical Analysis

The data collected through the electronic questionnaires were en-
tered into a spreadsheet excel sheet where the variables were coded 
and then entered into the statistical SPSS version 22 program where 
they were processed. The descriptive analysis of the results included 
absolute and relative frequencies, mean values, standard deviations, 
tables and graphs. The bivariate analysis included statistical tech-
niques depending on the type of subject’s variables. The variables did 
not follow the normal distribution according to the results Kolmogor-
ov-Smirnov [18] and Shapiro-Wilk tests [19]; therefore, non-paramet-
ric statistical methods [20]. The alpha level of statistical significance 

(α) was set at α=5% (or 0.05). For the comparison between nominal 
variables and quantitative or ordinal variables non-parametric Mann 
Whitney U test [21] was carried out where appropriate and Kruskal 
Wallis H test [22].

Results
Demographics

The survey sample consisted of 439 health professionals (exclud-
ing blood donation staff) working in six major hospitals across the 
country. The sample comprised 62.2% women and included health 
professionals primarily aged 40-49 years (41.5%), with smaller 
representations in age groups over 50 (23.9%), 30-39 (22.3%), and 
20-29 years (12.3%). Participants included nurses in surgical depart-
ments (28.9%), clinicians (28.5%), pathology nurses (24.4%), and 
ICU or operating room nurses (18.2%). Educationally, 55.6% were 
graduates of higher education institutions, and 25.7% held postgrad-
uate degrees. Most participants had over 16 years of professional ex-
perience (42.8%), while 33.5% had 6-15 years, and 23.7% had 0-5 
years. The total demographics of the sample are presented in Table 1.

Table 1: Socio-demographic characteristics of the sample (n=439).

Socio-demographic characteristics n Percentage of responses 
(%) 

Gender 

Male 166 37.8

Female 273 62.2

Age 

20-29 years 54 12.3

30-39 years 98 22.3

40-49 years 182 41.5

>50 years 105 23.9

Healthcare professional 
specialization 

Clinician 125 28.5

Pathology nurse 107 24.4

Nurse in surgical department 127 28.9

ICU or operating room nurse 80 18.2

Professional experience

0 – 5 years 104 23.7

6 – 15 years 147 33.5

16 years or over 188 42.8

Education level

Secondary 64 14.6

Tertiary 244 55.6

Postgraduate 113 25.7

Doctoral 18 4.1
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Αttitudes and Knowledge

Of the respondents, 51.7% reported having attended a training 
course on blood management procedures. When asked about the 
reasons for attending, 33.7% cited “Out of personal interest,” while 
27.9% selected “To do my job better.” Regarding their self-assessment 
of knowledge, the majority of the sample (65.8%) considered their 
understanding of blood management procedures to be satisfactory. 
Furthermore, an overwhelming 96.8% expressed interest in further 
education on the subject. In terms of the impact of prior training on 
error frequency, 88.4% of the sample believed that the education of 
healthcare professionals significantly contributes to reducing errors 
in the blood management and administration process. To a question 
regarding the existence of protocols for blood management and dis-
posal, the vast majority of respondents (97.0%) confirmed the pres-
ence of such protocols within their organizations. This high percent-
age reflects substantial adherence to standardized practices in blood 
handling and disposal among the surveyed health professionals. In 
response to the statement, “The better the level of communication 
between nursing departments and blood donation, the lower the 
incidence of errors in blood management (please indicate whether 
you agree or disagree),” 63.8% of respondents indicated “Strongly 
agree,” 29.8% responded “Agree,” 3.6% were “Neutral,” 1.8% selected 
“Strongly disagree,” and 0.9% chose “Disagree.” When asked about the 
procedures followed for checking and collecting blood in the clinic 
(with the possibility of selecting more than one answer), a total of 
1,637 affirmative responses were recorded. These responses were al-
most evenly distributed among the provided options: 26.5% selected 
“Confirm data,” 25.4% chose “Expiration date,” 24.1% indicated “Cor-

rect derivative,” and 23.3% selected “Review bag for damages. “Re-
garding the storage of blood in clinics, the majority of respondents 
indicated that blood is stored in the “Refrigerator” (76.1%), while 
the remaining 23.9% stated that blood is kept in the freezer. Respon-
dents were asked about the frequency of various errors occurring 
during the blood management and disposal process. The responses 
are presented in terms of relative frequencies, means, and standard 
deviations. As shown in Table 2 below, the overall mean score for the 
responses was 2.13 (standard deviation = 0.62). The errors with the 
highest mean scores, indicating the most frequent occurrences, were 
as follows: performing a transfusion with a time delay, which had a 
mean of 3.13 (standard deviation = 1.32); delayed disposal and/or 
transfusion of blood, with a mean of 3.06 (standard deviation = 1.28); 
communication errors between nursing staff and Blood Donation De-
partment staff, with a mean of 2.80 (standard deviation = 1.11); lack 
of relevant patient information, with a mean of 2.68 (standard devi-
ation = 1.02); absence of an electronic record of the clinical decision 
to order a blood bag, with a mean of 2.67 (standard deviation = 1.15); 
and transfusion with inappropriate flow, with a mean of 2.62 (stan-
dard deviation = 1.00). The total number of responses is shown in 
the table below. In an effort to investigate the factors influencing the 
occurrence of the previously mentioned errors, the sample responses 
with the highest mean values, indicating the most frequent causes, 
were as follows: distraction due to simultaneous tasks, with a mean 
of 4.14 (standard deviation = 1.02); excessive workload, with a mean 
of 4.13 (standard deviation = 1.01); tired or overworked staff, with 
a mean of 4.11 (standard deviation = 1.03); and work stress, with a 
mean of 4.08 (standard deviation = 1.00). 

Table 2: Frequency of various errors occurring during the blood management and disposal process

Α/Α Errors Never 
(%) 

Almost 
Never (%) 

Sometimes  
(%)

Frequently 
(%)

Very 
Frequently (%) Mean Standard  

deviation

1 Transfusion that is not necessary. 16.2 53.1 28.5 2.1 0.2 2.17 0.72

2 Decision to administer the wrong deriva-
tive or dose. 30.5 44.2 22.8 2.5 0 1.97 0.8

3 Lack of relevant patient information. 18.2 17.1 44.6 18.7 1.4 2.68 1.02

4
Absence of order of electronic recording 
of the clinical decision to order a blood 

collection vial.
20.7 18.7 41 12.5 7.1 2.67 1.15

5 Incorrect or inaccurate patient identifica-
tion. 41.5 42.6 12.5 3.2 0.2 1.78 0.8

6
Errors when placing the labels on the 

tubes of the blood units taken from the 
patient.

28 30.8 35.5 5.2 0.5 2.19 0.92

7 Application of wrong blood unit or inap-
propriate dose. 31.7 48.1 15.9 3.9 0.5 1.93 0.82

8
Errors in the selection of the right tube for 

placing a blood sample to be sent to the 
blood donation.

30.3 29.2 32.8 7.5 0.2 2.18 0.96

9

Communication errors between the nurs-
ing staff and the staff of 

14.6 25.5 30.5 24.6 4.8 2.8 1.11
the Blood Department.
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10 Donation of blood that was not intended 
for the specific patient but for another. 46.5 42.6 7.5 3 0.5 1.68 0.77

11 Choosing an inappropriate procedure. 33 55.1 9.3 2.1 0.5 1.82 0.72

12
Transport of collected sample under 

inappropriate temperature and/or other 
inappropriate conditions.

26.2 31.9 32.1 8.9 0.9 2.26 0.98

13 Incorrect delivery of sachet by the blood 
carrier. 32.1 55.4 8.9 3.2 0.5 1.85 0.75

14 Transfusion of the wrong derivative to 
one or more patients. 50.3 38.7 6.8 3.9 0.2 1.65 0.79

15 Delayed disposal and/or blood transfu-
sion. 12.8 24.4 22.8 23.9 16.2 3.06 1.28

16 Delivery of blood to the wrong clinic. 34.4 50.3 10 4.8 0.5 1.87 0.81

17 Destruction of blood due to poor preser-
vation. 27.6 59.2 10.3 2.5 0.5 1.89 0.71

18 Failure to confirm the data of the trans-
fusion. 52.8 38.7 5.9 2.3 0.2 1.58 0.73

19 Performing a transfusion with time delay. 11.6 25.1 23.7 18 21.6 3.13 1.32

20 Transfer with inappropriate flow. 16.2 25.5 40.3 15.9 2.1 2.62 1

21 Failure to detect damage to the blood bag 
or damaged blood. 30.5 57.6 8.7 2.5 0.7 1.85 0.73

22 Transfer using a blood bag that has ex-
ceeded the expiration date. 62.2 30.3 4.6 2.5 0.5 1.49 0.74

23 Inability to identify adverse reactions. 29.6 52.2 15.5 2.1 0.7 1.92 0.77

24 Improper or delayed treatment of adverse 
reactions. 28 45.6 21.2 4.6 0.7 2.04 0.86

Total mean 2.13 0.62

Two Variable Analysis

The research team examined the potential influence of partici-
pants’ socio-demographic characteristics on their perceptions of er-
ror incidence during the blood management and disposal process. 
The analysis revealed that gender, years of experience, and specialty 
were statistically significant factors. Specifically, the Mann-Whitney 
U test demonstrated that gender significantly affects health profes-
sionals’ views on the occurrence of errors in the blood management 
and disposal process (U = 13,591.000, N_male = 166, N_female = 273, 
p = 0.000, two-sided test). Table 3 presents a comparison of male and 
female perspectives on this issue. A further analysis was conducted 
to investigate the relationship between the specialty of healthcare 
professionals and their perceptions of error incidence in the blood 
management and disposal process. The Kruskal-Wallis H test, ap-
plied to independent samples from four groups (Clinician, Pathology 
Department Nurse, Surgical Department Nurse, ICU Nurse and Op-
erating Room Nurse), revealed that specialty significantly influenced 
views on error incidence during the blood management and disposal 
process (χ² = 41.297, df = 3, p = 0.000, two-sided test). Specifically, it 
was shown that the observations for the specialty “Clinician” tend-
ed to be higher than those for the specialty “Pathology Department 
Nurse”, which in turn were higher than those for the specialty “Surgi-
cal Department Nurse”, which in turn were higher than those for the 

specialty “ICU and Operating Room Nurse”. Finally, the relationship 
between the years of service of the participants and their perceptions 
of error incidence in the blood management and disposal process was 
examined. The Kruskal-Wallis H test, applied to three independent 
groups (0-5 years, 6-15 years, and 16 years or more), revealed that 
years of service significantly influenced views on the occurrence of 
errors in the blood management and disposal process (χ² = 29.272, df 
= 2, p = 0.000, two-sided test). The results showed that the observa-
tions for years of service “6-15 years” tended to be higher than those 
for years of service “0-5 years”, which in turn were higher than those 
for years of service “16 years and above”. A second research hypoth-
esis examined whether demographic characteristics influence the 
participants’ views on the factors contributing to errors in the blood 
management and disposal process. The analysis confirmed that gen-
der (Mann-Whitney U = 16,082.500, N_male = 166, N_female = 273, 
p = 0.000, two-sided test), professional specialty (Kruskal-Wallis χ² 
= 41.323, df = 3, p = 0.000, two-sided test), and years of experience 
(Kruskal-Wallis χ² = 23.492, df = 2, p = 0.000, two-sided test) are sig-
nificant factors affecting these views. In contrast to prior findings, de-
mographic variables such as age and educational qualifications were 
not found to be significant predictors of participants’ views on the 
frequency or causes of errors in the blood management and disposal 
process. A final exploratory analysis examined whether prior training 
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of healthcare professionals influences the incidence of errors in the 
blood management and disposal process. The study assessed wheth-
er a statistically significant difference exists in the incidence of errors 
between two groups:

a.	 Healthcare professionals (excluding blood donation staff) 
who perceive that prior training influences error rates, and 

b.	 Healthcare professionals who do not share this perception. 

The Mann-Whitney U test, applied to independent samples from 
these groups, indicated a statistically significant difference in er-
ror incidence. Specifically, a higher incidence of errors was asso-
ciated with healthcare professionals who perceived prior training 
as influential on error rates in blood management and disposal 
(U = 1,763.500, Yes = 425, No = 14, p = 0.009, two-sided test). 
Detailed results of this analysis are presented in Table 4.

Table 3: Potential influence of participants’ socio-demographic characteristics on their perceptions of error incidence during the blood man-
agement and disposal process.

Question Gender n Mean Rank Sum of Ranks Mann-Whitney U p (two-tailed test)

According to your work experience, how 
often do the following errors occur in the 
blood management and disposal process? 

…..

Transfusion that is not necessary.

Male 166 238.61 39,609.00 19,570.000 0.008

Female 273 208.68 56,971.00

Total 439

Decision to administer the wrong deriva-
tive or dose.

Male 166 266.70 44,272.50 14,906.500 0.000

Female 273 191.60 52,307.50

Total 439

Lack of relevant patient information.

Male 166 257.01 42,663.00 16,516.000 0.000

Female 273 197.50 53,917.00

Total 439

Absence of order of electronic recording 
of the clinical decision to order a blood 

collection vial.

Male 166 238.33 39,563.50 19,615.500 0.013

Female 273 208.85 57,016.50

Total 439

Incorrect or inaccurate patient identifica-
tion.

Male 166 254.58 42,260.50 16,918.500 0.000

Female 273 198.97 54,319.50

Total 439

Errors when placing the labels on the 
tubes of the blood units taken from the 

patient.

Male 166 267.42 44,392.50 14,786.500 0.000

Female 273 191.16 52,187.50

Total 439

Application of wrong blood unit or inap-
propriate dose.

Male 166 266.86 44,298.50 14,880.500 0.000

Female 273 191.51 52,281.50

Total 439

Errors in the selection of the right tube for 
placing a blood sample to be sent to the 

blood donation.

Male 166 269.22 44,690.00 14,489.000 0.000

Female 273 190.07 51,890.00

Total 439

Communication errors between the 
nursing staff and the staff of the Blood 

Department.

Male 166 267.49 44,403.50 14,775.500 0.000

Female 273 191.12 52,176.50

Total 439

Donation of blood that was not intended 
for the specific patient but for another.

Male 166 255.62 42,433.00 16,746.000 0.000

Female 273 198.34 54,147.00

Total 439
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Choosing an inappropriate procedure.

Male 166 248.70 41,285.00 17,894.000 0.000

Female 273 202.55 55,295.00

Total 439

Transport of collected sample under 
nappropriate temperature and/or other 

inappropriate conditions.

Male 166 260.63 43,265.00 15,914.000 0.000

Female 273 195.29 53,315.00

Total 439

Incorrect delivery of blood bag by the 
blood transporter.

Male 166 252.13 41,853.50 17,325.500 0.000

Female 273 200.46 54,726.50

Total 439

Transfusion of the wrong derivative to 
one or more patients.

Male 166 257.82 42,798.50 16,380.500 0.000

Female 273 197.00 53,781.50

Total 439

Delayed disposal and/or blood transfu-
sion.

Male 166 271.53 45,074.00 14,105.000 0.000

Female 273 188.67 51,506.00

Total 439

Delivery of blood to the wrong clinic.

Male 166 249.60 41,433.00 17,746.000 0.000

Female 273 202.00 55,147.00

Total 439

Destruction of blood due to poor preser-
vation.

Male 166 239.04 39,681.00 19,498.000 0.005

Female 273 208.42 56,899.00

Total 439

Failure to confirm the data of the trans-
fusion.

Male 166 249.86 41,476.00 17,703.000 0.000

Female 273 201.85 55,104.00

Total 439

Performing a transfusion with time delay.

Male 166 275.48 45,730.00 13,449.000 0.000

Female 273 186.26 50,850.00

Total 439

Transfer with inappropriate flow.

Male 166 263.76 43,783.50 15,395.500 0.000

Female 273 193.39 52,796.50

Total 439

Failure to detect damage to the blood bag 
or damaged blood.

Male 166 240.08 39,853.00 19,326.000 0.003

Female 273 207.79 56,727.00

Total 439

Inability to identify adverse reactions.

Male 166 245.78 40,799.00 18,380.000 0.000

Female 273 204.33 55,781.00

Total 439

Improper or delayed treatment of adverse 
reactions.

Male 166 249.99 41,498.00 17,681.000 0.000

Female 273 201.77 55,082.00

Total 439
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Table 4: Investigation of the relationship between the previous training of the health professionals involved (other than blood donor person-
nel) and the incidence of errors in the blood management and disposal process.

Parameters
Do you think that the previous training of the 
health professionals involved affects the fre-

quency of errors during the blood management 
and disposal process?

n Mean 
Rank

Sum of 
Ranks

Mann-Whitney 
U p (two-tailed test)

Total mean score 
around the frequency 
of errors in the blood 

management and 
disposal process

Yes 425 222.85 94,711.50

1,763.500 0.009
No 14 133.46 1,868.50

Total 439

Discussion
The findings of this study provide valuable insights into the 

knowledge, attitudes, and perceptions of healthcare professionals re-
garding blood management and disposal procedures, as well as the 
factors that influence the incidence of errors in this context.

Healthcare Professionals’ Perceptions and Education

The majority of healthcare professionals considered their knowl-
edge of blood management to be adequate, with 51.7% having attend-
ed relevant training courses and 96.8% expressing interest in further 
education. These results indicate a high level of interest in continuous 
knowledge improvement, which is critical given the significant role 
that training plays in reducing errors, as also reflected by the 88.4% of 
respondents who believe that education significantly reduces errors. 
This finding aligns with previous studies that indicate training reduc-
es the likelihood of medical errors, particularly in processes associat-
ed with the safe handling of blood.

According to Mohd Noor, et al. [23] nurses’ knowledge plays an 
essential role in ensuring quality and safety in blood transfusion. An-
other study showed that low education was a key determining factor 
of lack of knowledge and bad practices associated with transfusion 
[24].

Protocols and Communication Procedures

The study also highlighted strong adherence to blood manage-
ment protocols, with 97.0% of professionals confirming the existence 
of such protocols in their organizations. Moreover, there was clear 
agreement regarding the importance of communication between 
departments, as 63.8% strongly agreed that improved communica-
tion reduces errors, underscoring the critical role of interdisciplinary 
communication. This result is supported by studies that emphasize 
the importance of collaborative care models and cross-departmental 
communication in preventing medical errors. According to the Seri-
ous Hazards of Transfusion (SHOT) study (1996-2008), an important 
factor that has been identified as significantly influencing errors in 
the transfusion process is the poor level of communication between 
healthcare professionals of different specialties. Moreover, communi-

cation problems between clinics/departments and the blood dona-
tion department have been found to be the main causes of delayed 
transfusions [25].

Factors Affecting the Incidence of Errors

Analyzing the frequency of errors, the study identified key is-
sues, such as delayed transfusions and incomplete patient informa-
tion. Factors such as distraction due to simultaneous tasks, excessive 
workload, and stress emerged as primary causes, findings that are 
consistent with the literature. This observation underscores the need 
to reduce workload and enhance support for healthcare profession-
als, elements that have been shown to mitigate error risks. Dunbar, et 
al. [12] conducted an international, multicenter, descriptive study to 
identify the factors that cause errors. The study showed that protocol 
violations and omissions/errors often contribute to errors

Impact of Demographic Characteristics

The two-variable analysis demonstrated that gender, specialty, 
and years of experience significantly affect healthcare professionals’ 
perceptions of error incidence. The impact of specialty is particularly 
indicative of the varying nature of duties and responsibilities faced 
by healthcare professionals in different departments, which calls for 
more targeted educational interventions according to specialty. Prior 
research has shown that experience can influence error perceptions, 
highlighting the need to develop programs catering to professionals 
with varying experience levels.

Effect of Training on Errors

Finally, the analysis revealed that professionals who consider 
training as a key factor in error reduction tend to have more favorable 
views on its necessity, reflecting the influence of knowledge and con-
fidence on the adherence to proper procedures. This finding aligns 
with existing literature that links professional training with lower 
error rates.

Conclusion
This study highlights critical areas for further investigation, such 

as the impact of specialty-specific training and the role of the work 
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environment in error prevention. Practically, systematic implementa-
tion of training programs tailored to healthcare professionals’ unique 
roles, improvement of support systems, and promotion of interdisci-
plinary collaboration are recommended.
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