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ABSTRACT
Background: In operating rooms, blood product wastage occurs with various reasons espe-
cially over-demand ordering during elective surgeries. Consequently, it imposes a heavy 
financial burden on health system. Therefore, managing blood consumption in the operating 
rooms is of special importance. Surgeons and anesthesiologists play a key role in blood 
transfusion practice in operating rooms.
Objective: To investigate surgeons´ and anesthesiologists´ perspectives in regard to the 
effective strategies for better management of blood transfusion practice in operating rooms.
Method: In this qualitative cross-sectional study, from January to March 2020, 60 surgeons 
and anesthesiologists were participated. All of them were working in surgical departments of 
the general hospitals affiliated with Shiraz University of Medical Sciences, in Shiraz, Southern 
Iran. Their viewpoints regarding the improvement of blood consumption management in 
operating rooms were recorded through interviews and several focus group sessions.
Results: After content analysis, the most important recommendations with the highest scores 
were regular training programs for surgical team (23.3%), collaboration of surgeons, anesthe-
siologists, and managers of the surgical departments by arrangement of monthly meetings to 
estimate the number of required blood bags more accurately (23.3%), establishing a well- 
organized electronic requesting and registration system (13.3%), promoting the ordering 
process by a comprehensive preoperative evaluation (11.6%), and updating transfusion 
protocols based on the standards and monitoring the adherence to these standards (10%).
Conclusion: Implementing the proposed policies, which are based on the invaluable experi-
ences of related experts would be effective in improving blood consumption management in 
operating rooms.
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1. Introduction

Blood transfusion are one of the most important 
issues in health system in the modern world [1], so 
that according to the World Health Organization 
report, the amount of blood needed in Southeast 
Asia is about 16 million units per year, while only 
9.4 million units are prepared in the world [2], which 
emphasizes the shortage of blood reserves and inade-
quate access to blood products as a common problem 
throughout the world. This issue is a threat to the 
lives of people who need blood and highlights the 
importance of appropriate management of blood 
consumption.

On the other hand, the costs and burden of treat-
ment due to improper blood consumption is another 
significant factor that shows the importance of 
improving blood transfusion practice [3,4]. Part of 
this mismanagement is due to high percentage of 
wasted blood products because of high ordering rate 

of blood bags in elective surgeries. Rather than blood 
wastage, it leads to increasing the blood stored, 
reduce the quality and impose heavy production 
costs of blood preparation and laboratory [4,5].

Several studies have shown that the major cause of 
high ordering rate is the fear of not enough access to 
the required amount of blood during the procedure, 
the lack of a specific pattern for requesting blood, and 
sometimes even the lack of the surgeons´ knowledge 
about the appropriate ordering [2,6,7]. Today, exces-
sive blood consumption is one of the most common 
problems in teaching hospitals leading to inappropri-
ate distribution of blood products in different hospi-
tals as well as increased costs and workload of blood 
banks [1,3–5].

Taken together, the issue of blood loss and blood 
consumption management is very important in the 
health care system and especially in operating rooms 
with the highest demand of blood consumption.
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In developing countries such as Iran, where the 
standards related to preparation, ordering process, 
cross-matching, transportation, and transfusion are 
not performed accurately, blood products´ wastage 
noticeably occurs [1,7–12]. Conversely, in developed 
countries such as the United States and Australia 
proper usage and monitoring of blood transfusion 
standards in different stages like registration of 
blood bank information and regular training have 
reduced blood loss and unnecessary cross-matching 
and consequently decreased the related costs 
[4,5,13–15].

In Iran, the majority of blood transfusions, more 
than 50%, belongs to the operating rooms, where 
ordering process is mainly performed by surgeons 
and anesthesiologists [11,16–18], Moreover, unneces-
sary ordering resulted in incorrect estimation of 
required blood indicated as the main cause of blood 
product wastage in our country [2,11]. So in this 
study, we conducted a survey by participation of 
surgeons and anesthesiologists, as the major stake-
holders in transfusion practice, in operating rooms to 
find effective solutions in reducing blood product 
wastage and promoting the situation.

2. Method

In this qualitative cross-sectional study, from January 
to March 2020, 60 surgeons and anesthesiologists 
were selected by convenience sampling method. All 
of them were working in surgical departments of the 
general hospitals affiliated with Shiraz University of 
Medical Sciences, in Shiraz, Southern Iran.

The study protocol was approved by the Ethics 
Committee of Shiraz University of Medical Sciences. 
Informed consents were obtained from all 
participants.

Several discussion sessions were conducted by 
focus group method in order to obtain data from an 
in-depth interviewing the participants for finding out 
the effective solutions for improving blood consump-
tion management.

Based upon the research objective, a leading ques-
tion was prepared as guidance: ‘which strategies do 
you suggest for improvement of blood consumption 
management in operating rooms in this hospital’. 
Based on this question and focus on decreasing 
blood wastage, some general dimensions such as edu-
cation and empowerment, collaboration, ordering 
process, supervision, reduction of patient´s blood 
requirement by appropriate medical interventions 
before and during operation, and standard transpor-
tation of blood bags were proposed and discussed in 
different sessions.

We used content analysis technique to analyze the 
focus group data [19]. The “coding- 
framework„ refers to the two steps involved in the 

content analysis that yields results. The first step is 
the initial coding which involves the generation of 
numerous category codes without limiting the num-
ber of codes [20]. At this stage, we listed emerging 
ideas, drew relationship diagrams and identified key-
words used by respondents frequently as indicators of 
important themes. In the second stage (focused cod-
ing), we eliminated, combined and subdivided the 
coding categories identified in the first step.

The statistical methods used in this study were 
descriptive statistics including mean, standard devia-
tion (SD), frequency and percentage, which was per-
formed using SPSS software version 21.

3. Results

The mean age ± SD of the participants was 
43.52 ± 10.21 years including 45 surgeons and 15 
anesthesiologists, 70% male and 30% female.

After analysis and summarization of the partici-
pants´ viewpoints, suggestions were classified in 24 
effective and practical strategies as presented in 
Table 1.

Considering regular training programs for surgical 
team (23.3%), collaboration of surgeons, anesthesiol-
ogists, and managers of the surgical departments by 
arrangement of monthly meetings to estimate the 
exact amount of the required blood bags (23.3%), 
establishing an electronic recording system for regis-
tering the blood consumers´ specifications and blood 
bags requesting (13.3%), promoting the ordering pro-
cess by a comprehensive preoperative evaluation of 
the patients regarding bleeding risk considering the 
type of operation (11.6%), and updating the blood 
preparation and transfusion protocols based on the 
standards and scientific references as well as moni-
toring the adherence to these standards (10%) were 
the most important factors with the highest scores in 
terms of frequency and agreement.

After that, forming a task force to investigate the 
reasons of blood transfusion, improving the surgeons 
´ skills to control bleeding, allocating a specific space 
in the operating room for blood bank and special 
refrigerators, assignment of the blood bag ordering 
to anesthesiologists, checking antibodies before sur-
geries, and correction of anemia before surgery with 
medication and nutrition were recommended by 
8.3% for each items. Subsequently, usage of the 
pediatric packs in case of transfusion in children, 
situation analysis of any fault occurred during trans-
fusion practice in order to resolve the problem and 
making others aware by organizing conferences or 
e-mail services, and accelerating the cross-match 
process and reduction the time interval between 
booking and preparation were determined as other 
important factors with frequency of 6.6% for each 
suggestions.
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Other less frequent recommendation were as follow: 
continuous assessment of the blood bags´ specifications 
and safety, giving feedback of the outcome of blood 
consumption to the related surgeon and anesthesiolo-
gist, accurately arranging the schedules of the operating 

rooms to decrease canceling rate of operations, record-
ing the reason of transfusion in the patient’s electronic 
file, usage of standard transportation system, substitu-
tion of the invasive procedures with noninvasive or 
minimally invasive ones as much as possible, referring 
the patients with elective major surgeries to the hema-
tologists for preoperation bleeding risk assessment, car-
rying out the type and screen as an alternative 
procedure of cross-match test, following the First In, 
First Out (FIFO) rule, and considering the prevalence of 
accidents and trauma in the eventful periods in order to 
prevent the shortage of blood resources.

4. Discussion

Considering the importance of blood products´ wastage 
and proper use of blood reserves in operating rooms, 
the viewpoints of surgeons and anesthesiologists were 
investigated by interview. In this context, 24 different 
solutions were proposed that many of them have been 
implemented in different countries, including Iran and 
have shown effective results in reducing blood wastage 
and improving blood consumption.

Heitmiller et al. showed a greatly reduction in 
blood loss by implementing interventions such as 
reporting and publishing information related to 
blood bank electronically, training staff regarding 
blood transportation standards, evaluating tempera-
ture index, tracking blood bag information through 
specific labels, implementing FIFO law, and reporting 
cases of faults and analyzing them [5].

Also, Jefferies et al. proposed some established 
strategies which led to reduction of blood loss con-
sisting of monitoring the blood bank supervisors, 
giving feedback to the investigation committee and 
analyzing individual errors, training staff and report-
ing the related issues to the quality improvement 
committee of hospital [13].

Moreover, in the study of Collins and et al., a set of 
effective interventions such as training programs for 
physicians and transport operators and the installa-
tion of digital messages were suggested leading to 
decrease in blood wastage and improvement of trans-
portation process [4].

In addition, Whitney et al. organized 
a multidisciplinary team to provide information on 
blood loss through monthly meetings with blood 
donors, anesthesiologists, and nurses to address 
administrative barriers in the United States. They 
reported the positive impact of their efforts, on sig-
nificant reduction of blood loss and their associated 
costs [15].

Additionally, Kanani and et al. in India, reported 
an improvement in the blood consumption manage-
ment system by implementing information software 
in blood banks and the wards in order to create 
coordination between physicians and blood bank 

Table 1. Summary of the proposed strategies for improve-
ment of blood consumption management in operating rooms 
by surgeons and anesthesiologists.

Suggested strategies N (%)

Regular specific training programs for all physicians, 
assistants, and staff involved in each stage of transfusion 
practice by implementing obligatory annual courses and 
workshops for updating their knowledge regarding 
blood transfusion practice

14 

(23.3)
Collaboration of surgeons, anesthesiologists, and managers 

of the surgical departments by arrangement of monthly 
meetings to estimate the exact amount of the required 
blood bags

14 

(23.3)
Establishing an electronic recording system for registering 

the blood consumers´ specifications and blood bags 
requesting

8 

(13.3)
Promoting the ordering process by a comprehensive 

preoperative evaluation of the patients regarding 
bleeding risk considering the type of operation

7 

(11.6)
Updating the blood preparation and transfusion protocols 

based on the standards and scientific references as well 
as monitoring the adherence to these standards

6 (10)

Forming a task force to investigate the reasons of blood 
transfusion and follow them up

5 (8.3)

Improving the skills of surgeons to prevent bleeding such 
as discontinuing the medication with increased risk of 
bleeding during surgery at proper time before operation

5 (8.3)

Assigning blood bag ordering to anesthesiologists 5 (8.3)
Transferring part of the blood bank to the operating room, 

such as special refrigerators, with the purpose of close 
monitoring of blood utilization

5 (8.3)

Checking antibodies before surgeries 5 (8.3)
Correcting anemia prior to surgery with medication and 

nutrition
5 (8.3)

Using the pediatric packs in case of children instead of 
adult blood bag

4 (6.6)

Evaluating any fault occurred during transfusion practice 
and providing effective solutions to resolve the problem 
and making others aware by organizing conferences or 
e-mail services

4 (6.6)

Accelerating the cross-match process and reduction the 
time interval between booking and preparation

4 (6.6)

Proper continuous assessment of the blood bags´ 
specifications and safety and returning in case of any 
problem

3 (5)

Giving feedback of the outcome of blood consumption to 
the related surgeon and anesthesiologist after each 
operation

2 (3.3)

More accurately arranging the schedules of the operating 
rooms to decrease canceling rate of operations

2 (3.3)

Recording the reason of transfusion in the patient’s 
electronic file

2 (3.3)

Use of appropriate transportation system such as affixing 
the RBC products and equipping the transport containers 
with temperature indicators and cooling system

2 (3.3)

Substitute the invasive procedures with noninvasive or 
minimally invasive ones as much as possible

1 (1.6)

Referring the patients with elective major surgeries to the 
hematologists for preoperation bleeding risk assessment

1 (1.6)

Carrying out the type and screen as an alternative 
procedure of cross-match test

1 (1.6)

Following the FIFO rules 1 (1.6)
Considering the prevalence of accidents and trauma in the 

eventful periods in order to prevent the shortage of 
blood resources

1 (1.6)

FIFO: First In, First Out. 
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staff and technically empowering and providing 
access to quality processing indicators as well as 
proper monitoring [21].

Correction of anemia before surgery, evaluation, 
and updating the demands of blood by examining the 
factors affecting blood demand through local and hos-
pital advisory committees were amongst the other 
effective methods suggested by Allen and et al. [22].

Although some of these items were less frequently 
suggested, they seem very important and have been 
shown to be effective in previous studies.

5. Conclusion

Based on the experts´ suggestions, the most effective 
dimensions resulting in improvement of the blood 
transfusion practice in operating rooms consisted of 
regular training programs, focus on appropriate estima-
tion of blood requirement by collaboration of surgeons, 
anesthesiologists, and managers of the surgical wards, 
establishing a well-organized electronic requesting and 
registration system, promoting the ordering process by 
a comprehensive preoperative evaluation, and following 
the standards of transfusion protocols more precisely 
and close monitoring the whole process. Since majority 
of these suggestions had been effective in promotion of 
transfusion practice in other developing and developed 
countries, they would be helpful with high possibility in 
our country as well.
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